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PREFACE

The President has directed that the Air Force deploy the Peacekeeper missile
system at a location near F.E. Warren Air Force Base (hereafter F.E. Warren
AFB) close to Cheyenne, Wyoming. The Peacekeeper system (formerly known as
the M-X system) is an advanced, land-based intercontinental ballistic
missile. The plan calls for the replacement of 100 existing Minuteman III
missiles with 100 Peacekeeper missiles. Existing missile silos will be used,
and there will be very little structural modification needed. Missile
replacement will occur within the two squadrons (of 50 missiles each) located
nearest F.E. Warren AFB, the 319th and 400th Strategic Missile Squadrons.
Peacekeeper deployment will occur between 1984 and 1989.

An environmental impact statement (EIS) was prepared for the Proposed Action
as outlined above. Information contained in the EIS is based upon
environmental information and analysis developed and reported in a series of
13 final environmental planning technical reports (EPTRs). This volume is one
of those reports. The 13 resource areas are:

o Socioeconomics (employment demand, housing, public finance,
construction resources, and social well-being);

o Public Services and Facilities;

o Utilities;

o Energy Resources;

o Transportation;

o Land Use (land use, recreation, and visual resources);

o Cultural and Paleontological Resources;

o Water Resources;

o Biological Resources;

o Geologic Resources;

o Noise;

o Air Quality;

o Jurisdictional.

7,z
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1.0 INTRODUCTION

This final environmental planning technical report (EPTR) is a companion
document to the transporation section of the final environmental impact
statement (FEIS) for the Peacekeeper in Minuteman Silos project. It provides
data, methodologies, and analyses which supplement and extend those presented
in the FEIS.

This final EPTR consists of six major sections. Section 1.0 provides an
overview of the Peacekeeper in Minuteman Silos project and a description of
the transportation resource and its elements.

Section 2.0 presents a detailed description of the environment potentially
affected by the project. It includes a capsule description of the
environmental setting (Section 2.1) and project requirements (Section 2.2).
Section 2.3 defines the Region of Influence and Area of Concentrated Study for
the resource. Section 2.4 (Derivation of Data Base) follows with a discussion
of the literature sources, group and agency contacts, and primary data which
provide the data base for the report. Section 2.5 describes analytic methods
used to determine existing environmental conditions in the Region of
Influence. Detailed analyses of the existing environment, broken down by
constituent elements of the resource, follow in Section 2.6.

Section 3.0 describes environmental consequences of the Proposed Action and
its project element alternatives, the No Action Alternative, mitigation
measures, and unavoidable impacts. It contains detailed definitions of each
potential level of impact (negligible, low, moderate, and high) for both
short-term and long-term impacts. Beneficial effects are also discussed.
Definitions of significance are also included. Methods used for analyzing
future baseline and project impacts are described, as are assumptions and
assumed mitigations. Additional mitigation measures to reduce project impacts
are also described.

Sections 4.0 (Glossary), 5.0 (References), and 6.0 (List of Preparers)

conclude the EPTR.

1.1 Peacekeeper in Minuteman Silos

The Peacekeeper system, which the Air Force plans to deploy within the 90th
Strategic Missile Wing at F.E. Warren Air Force Base (AFB), Wyoming, is an
advanced land-based intercontinental ballistic missile system designed to
improve the nation's strategic deterrent force. Deployment of the Peacekeeper
calls for replacement of 100 existing Minuteman III missiles with
100 Peacekeeper missiles. Missile replacement will occur in the 319th and
400th Strategic Missile Squadrons, located nearest F.E. Warren AFB
(Figure 1.1-1). The Deployment Area covers parts of southeastern Wyoming and
the southwestern Nebraska Panhandle.

Construction at F.E. Warren AFB will occur between 1984 and 1986. Fourteen
new buildings will be constructed, and modifications or additions will be made
to 11 existing buildings. Approximately 400,000 square feet of floor space
will be built or modified. A new road configuration, to be selected from

three alternatives, is proposed to link Peacekeeper facilities onbase and to
provide improved access to or from the base (Figures 1.1-2, 1.1-3, and 1.1-4).

1-1
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Work in the Deployment Area will take place between 1985 and 1989. Many of
the access roads to the Launch Facilities will be upgraded. Bridge clearance
problems will be corrected, and some culverts and bridges may need to be up-
graded. Below-ground modifications will be related to removal of Minuteman
support hardware, insertion of a protective canister to enclose the
Peacekeeper, and installation of communications systems and support equipment.

A total of 11 alternatives have been chosen as candidate routes for
communication connectivity between Squadrons 319 and 400 (Figure 1.1-5). Five
routes will be selected for installation. Total buried cable length will
range from approximately 82 to 110 miles, depending upon final route
selections.

Under the Proposed Action two dispatch stations would be established, one each
in the northern and eastern portions of the Deployment Area. Although actual
locations have not been selected, Chugwater, Wyoming and Kimball, Nebraska arp
representative locations analyzed in the Final Environmental Impact Statement
and in this EPTR. Dispatch stations would be not more than 5 acres in size
and would be used for the temporary open storage of equipment and material.
One or more buildings would also be present at each site for contractor use as
office space. All dispatch stations would be removed prior to project
completion. In addition to the Proposed Action, two alternatives are
ucnsid-ýd 4n this environmental impact assessment:

1) One dispatch station only, in the eastern part of the Deployment

Area; or

2) No dispatch stations.

Two options have been identified for resurfacing Deployment Area roads.
Surfacing Option A involves gravel upgrades of 252 miles of existing gravel
roads and the paving or repaving of 390 additional miles of gravel and asphalt
roads. Surfacing Option B involves the paving or repaving of all 642 miles of
gravel and asphalt roads listed in Surfacing Option A.

Direct manpower for construction, assembly and checkout, and operation of the
system will peak during 1986 when an average of nearly 1,600 persons will be
required. In 1991, following deployment, the remaining increased operational
workforce at F.E. Warren AFB will consist of about 475 persons. Table 1.1-1
presents the average annual workforce, based on quarterly estimates for each
year of construction.

Table 1.1-2 shows the average number of jobs including those which are
considered to be filled by available labor; as well as those filled by weekly
commuters and inmigrants, on an annual average basis. In general, locally
available labor will fill all the road and construction jobs.

1-6
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Table 1.1-1

PROJECT AVERAGE MANPOWER REQUIREMENTS BY YEAR1

1984 1985 1986 1987 1988 1989 1990 1991
Deployment Area

Construction 5 40 60 60 40 0 0 0
Assembly and 0 15 210 285 265 265 10 0

Checkout
Operations 0 0 0 0 0 0 0 0
Defense Access Road 0 275 315 150 0 0 0 0
Subtotal 5 330 585 495 305 265 10 0

Operating Base
Construction 100 630 70 0 0 0 0 0
Assembly and 40 130 525 555 515 510 22 0

Checkout
Operations 0 130 415 490 500 500 475 475
Subtotal 140 890 1,010 1,045 1,015 1,010 497 475

TOTAL: 145 1,220 1,595 1,540 1,320 1,275 507 475

Note: I Estimates based on average quarterly employment.

Table 1.1-2

TOTAL JOBS, LOCAL AND REGIONAL HIRES, AND INMIGRATION FOR
THE EMPLOYMENT DEMAND REGION OF INFLUENCE

1991
and

1984 1985 1986 1987 1988 1989 1990 beyond

1) Total (Direct/
Indirect)
Additional Jobs 250 2,400 2,675 2,550 2,025 1,825 650 590

2) Average Annual
Local Hires 157 1,750 1,525 1,350 1,100 815 225 230

3) Average Annual
Weekly Commuters 25 225 175 100 25 10 0 0

4) Average Annual
Inmigrant Workers 75 425 950 1,100 925 1,000 425 360

5) Unsuccessful
Job-Seekers 30 185 180 150 165 110 70 0

6) InmigrantI
Population 275 1,475 2,875 3,200 3,025 2,875 1,200 925

Note: 1 Includes inmigrants, workers, and unsuccessful job-seekers,
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As a result of the purchase of materials in the project area and the local
expenditures of project employees, additional jobs will be created in the
region. These jobs are estimated to number as follows:

1991
Year: 1984 1985 1986 1987 1988 1989 1990 & on

Indirect
Jobs: 105 1,180 1,080 1,010 705 550 143 115

Estimated materials and costs for the project, based on total project
budgetary considerations, are shown by Standard Industrial Classification in
Table 1.1-3.

A number of construction and support materials will be obtained from sources
within the project area. Among the materials exerting a major influence on
assessment of project impacts are aggregate (4.6 million tons), water (516
acre-feet), fuel (7.6 million gallons), and electricity (3.8 million kWh). In
the case of water supply for construction, the Air Force will identify and, if
necessary, obtain permits for the water or purchase existing water rights.

1.2 Description of Resources

The study of transportation includes the various modes of travel used for the
safe and efficient movement of persons and goods. Its focus includes
transportation planning, and the design and operation of roads, railroads,
aviation facilities, public transit, and pedestrian and bicycle facilities, as
well as the interrelationships between these travel modes.

The project will generate additional travel demand, especially in the Cheyenne
area. Extensive analysis was performed to evaluate the effects of this
demand.

Of particular importance is the study of the roads to be used by the stage
transporter vehicle and other project-related traffic, and the evaluation of
necessary roadway improvements. This system includes those roads used for
transporting missile components to the selected missile Launch Facilities.
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Table 1.1-3

ESTIMATED MATERIAL REQUIREMENTS
BY STANDARD INDUSTRIAL CLASSIFICATION

Estimated 1982
Dollars

Industrial Classification (l,000s)

Fabricated Structural Metal $22,999
Unclassified Professional Services and Products 14,358
Cement and Concrete Products 10,862
General Wholesale Trade 8,890
Structural Metal Products 1  11,983
Millwork, Plywood, and Wood Products1  3,941
Copper, Copper Products 3,902
Electrical Lighting and Wiring 3,871
Stone and Clay Mining a~d Quarrying 39,728
Stone and Clay Products 2,955
Basic Steel Products 1,233
Heating and Air Conditioning Apparatus 1,525
Plumbing and Plumbiig Fixtures 938
Petroleum Refining and Products 5,148
Material Handling Equipment 1,970
Sawmills and Planing Mills 1,478
Paints and A11iel Products 1,478
Plastic Products 1,478
Furniture and Fixtures 986
Structural Clay Products 986
General Hardware 986
Scientific Instruments 986
Rail Transport 986
Real Estate 986
Construction, Mining, and Oilfield Machinery 749

TOTAL: $145,402

Note: 1 Not included in other Industrial Classifications.

I-I0
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2.0 AFFECTED ENVIRONMENT

2.1 General

The area analyzed by the transporcation resource is primarily rural with
Cheyenne as the prominent population center. Interstate 25, Interstate 80, and
a network of state and county roads provide good access to the region. Major
rail lines serve the area with an important rail yard located in Cheyenne.
Cheyenne Airport Is the key aviation facility in the region in addition to the
Denver airport hub. A number of general aviation airports are also located
throughout the region. Public transit, although not a major system, is
available in Cheyenne. Intercity bus service in the region primarily utilizes
the Interstate highway system. Bicycle and pedestrian facilities are
available in the population centers.

2.2 Project Requirements

Overa project requirements are outlined in Section 1.1. Requirements
specific to the transportation resource are as follows.

in .odition to the road, cable, and staging alternatives addressed in the
I)revi-Us section, alternate routes to by-pass a low clearance railroad bridge
-in Kimball, Nebraska are discussed in this report.

Fhe stage transporter (S/T) has a vertical height of 14 feet-8 inches with a
safety requirement for an additional 6 inches.

The < vnbail railroad bridge over Nebraska State Highway 71 presently has a
clearance of only 13 feet-6 inches. Several alternate routes exist to
preclude the necessity of substantial and impractical changes to the existing
railroad overpass. These include:

o Use the existing county road in Banner County between Launch
Facility (LJ) B-5 and Route 71.

0 Use the existing county road in Banner County between Launch
Facilities (LFs) B-6, D-2, and Route 71.

o Use the existing county road 2 miles west )f ' ,te 71 on Route 30
across an existing railroad at-grade and pt i mile north, then
2 miles east to Route 71. This will req.- ovement of the at-
grade railroad crossing. This is the Prop. ;.

2.3 Regions of Influence

2.3.1 Definition

The geographical limits of the Region of Influence (ROI) for transportation
include Laramie, Goshen, and Platte counties in Wyoming; Kimball, Banner, and
Scotts Bluff counties in Nebraska; and a corridor along Interstate 25 and
adjacent rail lines in Colorado which encompasses Fort Collins, Greeley, and
Denver (Figure 2.3.1-1). The ROI includes construction sites directly
disturbed by the project, particularly the work at F.E. Warren Air Force Base
(AFB), LFs, access roads, and the cable connections between missile flights.
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The Area of Concentrated Study (ACS) is defined as an area approximately
bounded by Interstate 25, U.S. 26, Nebraska State Highway 71, Interstate 80,
and portions of Kimball County, Nebraska, and Laramie County, Wyoming, south
of Interstate 80.

2.3.2 Justification

The boundaries of the ROL encompass all major transportation systems affected
by major deliveries of materials, and movements of construction workers and
vehicles to and from job sites. These include roadways, railroads, aviation,
public transit, and pedestrian and bicycle facilities. The ROI also includes
transportation systems in areas where inmigrant populations are expected to
reside, shop, and use recreational facilities, based on the population
allocation model.

A population allocation model determined the areas in which inmigrant
populations resulting from the Proposed Action are expected to reside, shop,
and use recreational facilities. These areas in turn deternine the
transportation routes leading to sites and impacted jurisdictions which were
chosen for study.

In order to maximize the assessment process, data collection and analysis
efforts focused on the ACS within the ROI where impacts were projected to be
concentrated. This area was based on the location of F.E. Warren AFB and the
100 LFs. This area also focuses attention on those portions of the ROI where
appreciable project-induced population growth is anticipated since transporta-
tion systems in these areas would also be more directly affected by the
project.

2.4 Derivation of Data Base

This section describes literature sources, group and agency contacts, and
primary data collection efforts which formed the data base for this report's
profile of existing conditions in the ROI and projection of impacts which
would occur under the Proposed Action and No Action Alternative.

Section 2.4.1, Literature Sources, describes published and unpublished
materials collected and reviewed by the project team. Governmental agencies
and private organizations contacted during the data collection phase are
summarized in Section 2.4.2. Section 2.4.3 describes primary data collected
in the field to remedy shortfalls in the existing data base.

2.4.1 Literature Sources

For the roads analysis, information concerning previously collected data on
traffic volumes and related roadway characteristics in the ROI was provided by
the Wyoming Highway Department (WHO), the Nebraska Department of Roads (NDOR),
and engineering or planning departments on the county and local levels. These
materials included data on the traffic volumes, accident locations, special
turning movement counts, traffic signal phasing and timing plans, vehicle
classification information, and roadway structural conditions.

Bridge inspection reports prepared by the WHD and the NDOR between 1980 and
1983 provided information on the physical condition of major bridge structures
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along S/T routes. Roadway physical inventory information was also provided by
the WHD and NOOR.

The Cheyenne-Laramie County Regional Planning Office furnished information
concerning the area of the city where potential population growth and housing
development would occur. These areas were identified and formed the basis for
the allocation of forecasted population growth in the area.

For the railroad analysis, the state rail plans for Wyoming, Nebraska, and
Colorado, including their most recent updates, were reviewed. The Wyoming
State Public Service Commission provided data on statewide rail shipments
originating and terminating in Wyoming. The railroad grade crossing inventory
for the State of Wyoming was also reviewed. The Nebraska Public Service
Commission and the NOOR provided maps and data on rail operation in Nebraska.

Both the Burlington Northern (BN) and Union Pacific (UP) railroads were
contacted. UP furnished plans covering a number of its lines.

For the aviation analysis, a large number of Federal Aviation Administration
(FAA) published reports, including the National Airport System Plan, were
reviewed. The FAA also supplied Form 5010, summarizing airport operations for
all of the studied airports in the study area. FAA personnel in Cheyenne also
provided tower counts for the Cheyenne Airport.

State Airport System Plans for Wyoming and Nebraska were reviewed. The
Cheyenne Airport Master Plan was also reviewed. Flight fee computations for
commercial airlines and traffic counts for general aviation were obtained.
Flight schedules for the two principal commercial operators, Frontier Airlines
and Rocky Mountain Airways, were reviewed. Master plans were reviewed for the
airport in Scottsbluff. Data were also obtained from the airport managers.

For public transit, schedules and plans were obtained from the Cheyenne
transit and taxi systems. Schedules were also obtained for the intercity bus
lines. Information was also obtained for Avis Rent a Car and Budget Rent-a-
Car concerning vehicle rentals.

For the analysis of pedestrian and bicycle facilities, bicycle circulation
data and accident data for both pedestrians and bicyclists were collected from
the states of Wyoming and Nebraska and the larger cities in the study area.
Information on Cheyenne bikeway facilities was reviewed.

2.4.2 Group and Agency Contacts

Governmental agencies and private organizations contacted during the data
collection phase of the study included:
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o Roads:

1. Federal

- Federal Highway Administration (FHWA); and

- U.S. Bureau of Census.

2, State

- Nebraska Department of Road (NDOR); and

- Wyoming Highway Department (WHD).

3. County

- Goshen County, Wyoming;

- Laramie County, Wyoming;

- Platte County, Wyoming;

- Banner County, Nebraska;

- Kimball County, Nebraska; and

- Scotts Bluff County, Nebraska.

4. Municipal

- Albin, Wyoming;

- Burns, Wyoming;

- Cheyenne, Wyoming;

- Chugwater, Wyoming;

- Fort Laramie, Wyoming;

- Guernsey, Wyoming;

- La Grange, Wyoming;

- Li rgl e, Wyomi ng;

- Pine Bluffs, Wyoming;

- Torrington, Wyoming;

- Wheatland, Wyoming;

- Yoder, Wyoming;
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Bushnell, Nebraska;

- Gering, Nebraska;

- Kimball, Nebraska;

- Lyman, Nebraska;

- Mitchell, Nebraska;

- Morrill, Nebraska;

- Scottsbluff, Nebraska; and

- Terrytown, Nebraska.

Railroads:

State Regulatory and Planning

- Nebraska Department of Roads (NDOR);

- Nebraska Public Service Commission; and

Wyoming Public Service Commission.

Private

- Burlington Northern (BN);

- Chicago and North Western Railroad (C&NW); and

- Union Pacific (UP).

Aviation:

Federal

- FAA.

State

- Nebraska Aeronautics Commission; and

- Wyoming Aeronautics Commission.

County

- Scotts Bluff County Airport.

)
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Municipal

- Cheyenne Municipal Airport; and

- Kimball Municipal Airport.

Public Transit:

Public

- Laramie County, Wyoming, School District No. 1.

Private

- Avis Rent A Car;

- Budget Rent-A-Car of Cheyenne;

- Checker - Yellow Cab Company, Inc., Cheyenne, Wyoming;

- Greyhound Lines, Inc.;

- Jitney, Inc., Cheyenne, Wyoming; and

- Trailways, Inc.

Other:

- University of Wyoming, Laramie Campus.

2.4.3 Primary Data

In order to properly assess the project's impacts, it was necessary to collect
a substantial amount of data. For example, an inventory of the roads to be
used by the S/T vehicles was performed. This involved extensive data
collection on roadway characteristics. An inventory of project-related rural
roads was also performed.

Data gathered in these inventories were used to determine the suitability of
the existing routes for use by the S/T vehicle and to determine the need for
improvements.

The WHD collected traffic volume data at the Interstate 25 at Randall Avenue
interchange and at the intersections of Central Avenue at Yellowstone Avenue
and Yellowstone Avenue at Prairie Boulevard. Similarly, the City of Cheyenne
collected special traffic volume count data at the Randall Avenue/Pershing
Boulevard intersection.

The NOOR collected traffic volume data at 36 locations in Kimball and Banner
counties.

Extensive information concerning traffic, roadway, and land use information at
F.E. Warren AFB was collected. Assistance in traffic data collection was
provided by the WHD. Roadway alignments at F.E. Warren AFB were studied in
detail.
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Vehicle classification data on project-related routes was obtained from WHD
and NDOR and further data was collected through traffic classification counts
at 3 urban and 15 rural locations within the ROI.

For railroads, field surveys were conducted along some sections of railroad

lines and rail sidings.

2.5 Analytic Methods for Existing Conditions

2.5.1 Roads

This section describes analytic methods employed during the data collection
phase of this study (described in Section 2.4) in order to develop a profile
of existing roadway conditions in the ROI for the base year, 1983.

The methodology for characterizing road and traffic conditions both in the
vicinity of population centers and in rural areas is described according to
travel demand, traffic engineering, and physical condition of roadways.

2.5.1.1 Population Centers

2.5.1.1.1 Travel Demand

For population centers, travel demand was assessed through the use of manual
study techniques and computerized transportation models. Manual study
techniques, which include the estimation of current traffic volumes, a review
of historic traffic growth, and an understanding of local development trends,
were used in the analysis of travel demand for smaller population centers.

The model approach was used to simulate traffic conditions in the Cheyenne
Urban Area. Transportation models provide a convenient means of simulating
complex traffic patterns and allow a determination of roadway links where
capacity deficiencies may occur. The Travel Demand Forecasting Model is
aescribed in Appendix A.

The procedures outlined in the National Cooperative Highway Research Program
(NCHRP) Report 187, Quick-Response Urban Travel Estimation Techniques and
Transferable Parameters, were followed for the travel demand modeling process
for the Cheyenne area. This step-by-step process begins with the calculation
of zonal trip generation and trip distribution (based on various land use
scenarios), a mode choice analysis, and an auto occupancy analysis. When
these steps are completed, the daily traffic is assigned to alternative
roadway networks and the final step of capacity analysis can be completed.
Peak hourly factors can be applied in order to obtain an hourly traffic
assignment.

The trip distribution, mode split, and traffic assignment steps were performed
with MicroTRIPS, a set of transportation planning programs developed by PRC
Voorhees, Inc., for use on a microcomputer. These programs utilize the gravity
model to determine the distribution of trips between areas and apply capacity
restraint to the network assignment process. The number of trips that are
generated by a given area is determined by the area's socioeconomic
characteristics. Therefore, the Cheyenne area was divided into geographic
zones with each zone representing an area of homogeneous land use (i.e., an
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area of similar trip generators). The U.S. Bureau of Census system of tracts
and block groupings was condensed into a system of traffic analysis zones that
meet this criterion. Figures 2.5.1-1 and 2.5.1-2 (foldout map in back of
volume) show the geographic boundaries of the traffic zones for the Cheyenne
area.

The total number of trips generated by a zone is the sum of the trips produced
and the trips attracted. The number of trips produced is determined by the
number of households, the number of automobiles per household, and the average
income of the households. These data were obtained from the U.S. Bureau of
Census. The number of trips attracted 4, det- mined by the number of retail
and nonretail employees and the number households. Employment data were
obtained from Dun's Marketing Services. rhe trip production and attraction
rates for home based work (HBW) trips, home based nonwork (HBNW) trips, and
nonhome based (NHB) trips provided in NCHRP 187 were then used to calculate
the number of productions and attractions per zone. Next, areawide control
factors, as provided in NCHRP 187, were applied to balance the total number of
productions and attractions for the Cheyenne area.

The gravity model was then applied in order to distribute productions and
attractions from each particular zone to other zones in the study areas.
Guidelines included in NCHRP 187 were followed in order to generate travel
times and corresponding friction factors between zones. The average speed
values inherent in determining the travel time (NCHRP 187, Table 5) were
assigned to the appropriate roadway facilities and a traffic assignment was
performed, resulting in a table of costs (travel times) between all zones.
These costs were then assigned friction factors as shown in NCHRP 187,
Figures 7 through 12, for the 3 trip purposes. The production and attraction
tables were factored to account for average auto occupancy and mode split,
which resulted in a production and attraction table in vehicle-trips for each
purpose. The tables were then transformed into origin/destination tables
(O/D tables) and summed to produce a trip table.

External -to-external volumes were then added to the 0/0 table to account for
traffic that only passes through the study area. These trips primarily occur
on Interstate 25 and Interstate 80.

The 0/0 table was assigned to the roadway network by an iterative "capacity
restraint" model, which simulated the effects of congestion by reducing the
average speed of a roadway link based on its volume/capacity ratio. Thus, if
a roadway section is heavily utilized in a particular iteration, the average
speed for the section will be reduced in the next iteration, which may result
in motorists choosing an alternative path of travel. In this analysis, five
iterations were necessary to complete each traffic assignment. The end
product of the traffic assignment process is the development of traffic
volumes on the road network. These volumes form the basis for traffic
engi neering analysi s.

2.5.1.1.2 Traffic Englinee ring

The study network consists of urban and rural roadways classified as the
Interstate system, principal arterials, minor arterials, important collectors
and local roads, intersections, and the accesses and roadways fo r
F.E. Warren AFB.
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Capacity, queuing, and delay analyses were performed for traffic conditions
for the roadway study network for the current year, 1983.

An analysis was made of the road system in the City of Cheyenne; the road

system in other population centers was also evaluated.

2.5.1.1.2.1 Capacity Analysis

Capacity is defined as the maximum number of vehicles passing over a given
section of roadway during a given time period under prevailing conditions.
Peak-hour periods in urban areas and the 30th highest hour in smaller
population centers are normally considered as the unit of time for capacity
analysis. The capacity of a section of roadway was estimated for various
levels of service (LOS). LOS, which is a qualitative measure of traffic flow,
is designated A through F and described in Table 2.5.1-1.

Analysis for signalized intersection locations in Cheyenne, Wyoming was
accomplished using the Intersection Capacity Analysis Program (ICAP) for the
1983 existing conditions, 1985 No Action, 1985 Proposed Action, and 1990 No
Action and Proposed Action. ICAP is a set of programs which perform
intersection capacity analysis in accordance with the definitions and
procedures of Transportation Research Board (TRB) Special Report No. 87 and
the Highway Capacity Manual. It was developed by the Institute of
Transportation and Traffic Engineering of the University of California in
cooperation with the Automotive Safety Foundation. The program which
calculates approach capacity is divided into four major parts depending upon
the parameter to be determined: service volume, approach width, load factor,
or green to cycle (G/C) ratio. Using the known approach widths, G/C ratios,
and projected approach volumes for the four conditions, the program will
calculate trie load factor value.

Initially, the peak-hour factor, metropolitan area size, location in
metropolitan area, right turn, left turn, and bus factors were determined.
Load factors were then determined.

LOS designations were manually added using Table 10.13 of the 1965 Highway
Capacity Manual as a guideline. Load factors were adjusted to approximate
conditions under interconnected signal operation where necessary.

Capacity analyses were also performed for assumed signalized diamond
interchanges at the Interstate 25 and Randall Avenue, College Drive, and
Central Avenue interchanges. Analyses were performed using the PASSER 11-80
computer program which was developed by the Texas Transportation Institute, a
part of Texas A&M University.
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Table 2.5.1-1

TRAFFIC LEVEL OF SERVICE

Service Description

A Free flow with low volumes and high speeds.

B S'able flow with operating speeds beginning to be restricted somewhat
by traffic conditions.

C Stable flow, but speeds and maneuverability are more closely
controlled by high volumes.

D Approaches unstable flow with tolerable operating speeds being
maintained though considerably affected by changes in operating
conditions.

E Unstable flow with speeds lower than in level "D" and volumes at or
near maximum possible capacity. Possible stoppages of momentary
duration.

F Forced flow with low speeds and volume below maximum capacity
resulting from queues of vehicles backing up from a restriction
downstream. Possible stoppages for short or long periods of time.

Source: Highway Capacity Manual, 1965.

PASSER was designed as an engineering tool to calculate green timings as well
as to phase sequence and offsets for signalized intersections along an
arterial. The solutions produced maximize through bands to provide good
arterial progression for a given set of traffic flow conditions. The
program's theory of operation is presented in the "Highway Research Record
No. 445". PASSER 11-80 was enhanced to include output calculation results for
LOS, delay, and probability of queue clearance. Capacity analysis is based on
the 1965 Highway Capacity Manual. Delay analysis used the Highway Capacity
Manual Interim Guidelines-January 1980, to relate LOS to delay.

Program runs were made for AM and PM peak-hour periods for 1985 No Action and
1985 Proposed Action.

2.5.1.1.2.2 Queuing and Delay Analysis

Further queuing and delay studies were performed at the approaches to
F.E. Warren AFB. Queue studies were performed for the approaches to
F.E. Warren AFB at Gate No. 1 (Randall Avenue) and Gate No. 2 (Missile Drive)
during the morning peak hour (7:00 AM to 8:00 AM) for inbound (westbound)
traffic. A queue is defined as the number of vehicles that are stopped on a
section of roadway. The "Manual Method," as described in the U.S. Department
of Transportation's (DOT's) Highway Safety Engineering Studies Procedural
Guide, was utilized. This method provides a determination of base year (1983)
maximum and average queue length.

2-12r



Delay studies were performed for the approach to F.E. Warren AFB at Gate No. 1
(Randall Avenue) and Gate No. 2 (Missile Drive) during the morning peak hour
(7:00 to 8:00 AM) for inbound (westbound) traffic and evening peak hour
(4:00 AM to 5:00 PM) for outbound (eastbound) traffic. The "Sampling Method"
for intersection delay, as described in DOT's Highway Safety Engineering
Studies Procedural Guide, was utilized. This method provides a determination
of base year (1983) total delay, average delay per stopped vehicle, average
delay per approach vehicle, and percent of vehicles stopped.

2.5.1.1.2.3 Safety Analysis

The roadway network was also analyzed from a safety standpoint for vehicles,
bicyclists, and pedestrians. Accident data were collected for 1980, 1981, and
1982. Information on collision diagrams was obtained for major intersections
and high accident locations. All accidents were summarized in tabular form by
the frequency of accident. All major intersections in high accident locations
were analyzed to determine the factor or factors causing the accidents.
Roadway design features and the traffic control devices were studied for
possible improvements.

2.5.1.1.3 Physical Conditions

For the purpose of analyzing their physical conditions, the S/T roads were
considered to comprise the presently designated Minuteman transporter/erector
(T/E) routes. Only a small proportion of the total mileage of T/E routes
falls within the population centers covered by the study. Data on the
existing physical conditions of roads in population centers were gathered at
the same time using the analytic methods as described in more detail in
Section 2.5.1.2.3.

2.5.1.1.4 Vehicle Classification Counts

City streets within Cheyenne will be utilized as trucking routes during the
construction phase of the project, particularly for the transportation of
transit-mix concrete to F.E. Warren AFB. Locations of concrete companies and
likely haulage routes within Cheyenne from the concrete companies to F.E.
Warren AFB are shown in Table 2.5.1-2. The table also depicts type of road
surface and condition for the streets and roads to be used as haul routes
between the companies and F.E. Warren AFB.

In order to determine baseline 1983 truck traffic on these routes, three
12-hour vehicle classification counts were undertaken in Cheyenne. The
24-hour average daily traffic (ADT) was developed by factoring the 12-hour
counts.
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Table 2.5.1-2

TRANSIT-MIX CONCRETE HAUL ROUTES IN CHEYENNE
DESCRIBING ROUTE FROM COMPANY TO F.E. WARREN AFB

Company and Travel Route Route Conditions
Surface Surface

Miles Type Conditions

1. Cook-McCann Concrete, Inc.
819 East 15th Street

Take W. Lincolnway to Missile 1.206 G2 2/3
Drive, enter AFB at Missile 1.415 J 1/2
Drive

2. Morandin Concrete
1201 West 22nd Street

Take 19th Street to Missile 0.210 G2 3
Drive, enter AFB at Missile Drive 1.004 J 1/2

3. Teton Construction
4819 South Industrial Service Road

Take Industrial Service Road 0.795 G2 2
to 1-80 (west), to 1-25 (north), 6.798 J 2
enter AFB at Missile Drive

4. James E. Simon Construction
1807 East Fox Farm Road

Take Fox Farm east to Walter- 2.987 G2 2/3
scheid, north to Deming, to 1.490 J 2
W. Lincolnway, to Missile Drive,
enter AFB at Missile Drive

5. DeBernardi and Sons
5009 South Greeley Highway

Take U.S. 85 to 1-80 (west), 3.082 G2 2
to 1-25 (north), enter AFB 4.808 1 2
at Missile Drive

Take U.S. 85 to Deming, 4.391 G2 2/3/4
W. Lincolnway to Missile Drive, 1.927 J 1/2
enter AFB at Missile Drive

Notes: I Description of surface type:
G2 - High type mixed bituminous
J - Portland cement concrete road

2 Surface conditions:
1 Smooth surface, no cracks or potholes
2 Only surface cracks in concrete
3 Surface cracks in concrete, small potholes
4 Many cracks in concrete; larger, more numerous potholes
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2.5.1.2 Rural Areas

2.5.1.2.1 Travel Demand

The roadway network in applicable rural areas interconnecting the population
centers consists of the Interstate system, state highways, county roads, and
Department of Defense (DoD) roads. The rural road system selected for
detailed study consisted of those routes that may be affected by the
project. These routes included all presently designated Minuteman T/E routes,
potential aggregate haul routes, and applicable rural roads functionally
classified as collectors and arterials.

Traffic volume data were obtained from the states of Wyoming and Nebraska.
These counts consisted of data from permanent automatic traffic recorders
(ATRs) and short-term counts. In addition, NDOR collected 48-hour counts at
several key locations in the rural areas. The data obtained were plotted on a
map. The data were then rounded and used as 1983 ADT volumes.

2.5.1.2.2 Traffic Engineering

Capacity analysis and determination of LOS were performed for critical
roadways including Interstates 25 and 80, U.S. 26 and U.S. 85, State
Highway 71, and other major roadways.

The rural roadway network was also analyzed from a safety standpoint.
Accident data were collected for 1980, 1981, and 1982 from the states of
Wyoming and Nebraska; these were analyzed to determine the factor or factors
causing the accidents.

2.5.1.2.3 Physical Conditions

The S/T vehicle has a gross weight of approximately 220,000 pounds and axle
loads of 30,000 pounds. Of primary concern is the ability of the roadways to
accommodate this vehicle. During the 1960s, Minuteman T/E routes were
designated and public roads were upgraded through the Defense Access Roads
'OAR) program. When new roads were needed to connect the public road system
to the launch facilities, a Department of Defense road was built by the U.S.
Army Corps of Engineers.

To assess the physical condition of roads that would be utilized by the S/T
vehicle, a comprehensive road condition inventory was conducted on presently
designated Minuteman T/E routes. It was assumed that the S/T vehicle would
use existing T/E routes to the maximum extent possible. Data gathered during
this inventory included roadway surface type, surface width, shoulder width,
number of lanes, and structural properties. In addition, information was
gathered on structures such as bridges, culverts, and cattle guards, as well
as potential obstructions such as rail crossings, utility crossings, and
substandard horizontal and vertical curves. A computerized procedure was used
to summarize both roadway and structure information and to store a detailed
record of the physical condition of the affected roads. The same inventory
procedures were utilized for other project-related roads.

A route numbering system was developed for the inventory in order to catalog
the information. Major sections of roadways were given link numbers.
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Figure 2.5.1-3 (foldout at the end of this volume) shows the T/E routes and
additional project-related roads with their assigned link numbers.

During the inventory, roadway and shoulder surface types were classified using
the Wyoming State Classification System. This system is very similar to both
the Nebraska and Federal system. The surface classes are described in
Table 2.5.1-3.

In order to determine the structural properties of the roadways, a Clegg
Impact Device was used on relevant surface classes. Clegg impact values (CIV)
may be readily correlated with California Bearing Ratio (CBR) or used as a
structural index in their own right.

In addition, information was gathered for structures such as bridges, culverts
and cattle guards, and potential obstructions such as rail crossings, utility
crossings, and substandard horizontal and vertical curves. Structural
measurements that were recorded included bridge spans, bridge clearances, and
size and amount of cover for culverts.

A computerized procedure was used to summarize both roadway and structure
information and store a detailed record of the physical conditions of the
affected roads.

A review of bridge structures was made independently of the road inventory.
Copies of the Structure Inventory and Appraisal (SIA) sheets for T/E routes
were obtained from the Wyoming Highway Department and the Nebraska Department
of Roads. This information did not include a complete record of types and
locations of minor structures with span lengths less than 20 feet. Minor
structure information was therefore obtained during the road inventory.

An inventory of major structures was developed including structure number,
inspection date, mile post, structure type, span length, and inspection
comments. The sufficiency ratings and field inspection condition appraisals
were also reviewed.

Based on the extensive road improvements that may be required for the T/E
routes, it is anticipated that large quantities of aggregate material may be
necessary. Therefore a detailed study was made to determine probable
aggregate sources and likely haul routes.

-)
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Table 2.5.1-3

WYOMING STATE CLASSIFICATION SYSTEM

SURFACE CLASS DEFINITIONS

Surface Class

C Graded and Drained Earth Road - A road of natural earth aligned
to permit reasonable convenient use by motor vehicles and
drained sufficiently by longitudinal and transverse drainage
systems, natural or artificial, to prevent serious impairment
of the road by surface water.

D Soil Surface Road - A road of natural soil, the surface of
which has been treated for purposes of stabilization by the
addition of a course of mixed soil, such as sand-clay, soft
shale, or top soil, or an admixture such as bituminous
material, portland cement, calcium chloride, sodium chloride,
or fine granular material (sand or similar material).

E Gravel or Stone Road - A road with a wearing surface which
consists of gravel, broken stone, slag chert, caliche, iron
ore, shale, chats, disintegrated rock, or granite, or other
similar fragment material (coarser than sand).

E-1 Not Graded and Drained - A road of the type described above but
having little or no grading or drainage, not built to
engineering standards, and considered to be less than would
qualify for the designation "Graded and Drained."

E-2 Graded and Drained - A road of the type described above and
possessing qualities of alignment, grading, and drainage at
least equal to those described under "C."

G Mixed Bituminous Road - A road of which the wearing course is
1 inch or more in compacted thickness, composed of gravel,

stone, sand, or similar material mixed with bituminous material
under partial control as to grading and proportions.

G-1 Low Type - A mixed bituminous road as described above, the base
course of which is a nonrigid type and the combined thickness
of surface and base is less than 7 inches.

G-2 Paved or High Type - A mixed bituminous road as described
above, the base course of which is a rigid type of any
thickness or a nonrigid type of such thickness that the total
depth of surface and base is 7 inches or more in compacted
thickness.

H Bituminous Penetration Road - A road of which the wearing
course is I inch or more in compacted thickness composed of
gravel, stone, sand, or similar material bound with bituminous
material introduced by downward or upward penetration.
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H-1 Low Type - A bituminous penetration road, the base course of
which is of other than type J, and the combined compacted
thickness of surface and base is less than 7 inches, or the
design is such as to produce a road having a characteristically
low or nonuniform load-bearing capacity.

H-2 High Type - A bituminous penetration road on any base of type
J, also on any other type of base where the combined compacted
thickness of surface and base is 7 inches or more, or where, by
reason of the presence of natural foundation materials which
meet base requirements, the road has a characteristically high
uniform load-bearing capacity.

I Bituminous Concrete Road - A road on which has been constructed
a surface course 1 inch or more in compacted thickness consis-
ting of bituminous concrete or sheet asphalt, prepared in
accordance with precise specifications controlling gradation,
proportions and consistency of composition, or of rock
asphalt. The surface course may consist of combinations of two
or more layers such as a bottom and a top course, or a binder
and a wearing course.

J Portland Cement Concrete Road - A road consisting of portland
cement concrete, with or without a bituminous wearing surface
less than 1 inch in compacted thickness.

2.5.1.3 Truck Traffic on Rural Roads

Interstate, state and county roads within the ROI will be impacted both in the
construction and operational phases of the project. In order to determine the
baseline traffic on these roa(s, particularly truck traffic, WHO and NDOR 1982
traffic classification counts were obtained and this data was supplemented by
15 further traffic classification counts carried out during November 1983 in
the rural areas of the counties of Platte, Goshen, Laramie, Kimball, and
Banner.

The supplemental counts were located at intersections wherever possible to
maximize their utility. Counts were made on certain project-related roads
which have been proposed for upgrading to a paved surface as part of the DAR
program. These links included numbers 137, 154, and 129. The counts taken
were converted to an ADT figure using factoring procedures.

2.5.2 Railroads

Based on discussion with railroad officials and available information an
evaluation of the railroad system was performed to determine its physical
condition and rail yard capacity. Capacity constraints on the rail lines were
reviewed as were operating and regulatory restrictions.
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2.5.3 Aviation

Using general procedures and criteria recommended by the FAA and the results
of the capacity analysis in the various airport master plans, a preliminary
evaluation of the demand and capacity of the existing facilities at area
airports was determined. The facilities evaluated included runways, taxiways,
terminals, cargo handling, and parking.

Runway analysis included an inventory of runway lengths, widths, structural
capacity, and the condition of pavements. Land-side facilities such as
passenger terminals, parking, and freight handling were analyzed based on an
inventory of facility uses, capacity, condition, and the availability for
expansion.

2.5.4 Public Transit

An analysis was performed of existing and planned bus and taxi service in the
Cheyenne area. This included information on extent of service areas,
frequency of service, ridership, and potential for expansion. Car rental
agencies were also contacted concerning the effects of the project.

2.5.5 Pedestrian and Bicycle Facilities

The Cheyenne bikeway plan was reviewed as well as other existing information
including: A Park and Recreation Facilities Master Plan for Greater Cheyenne
prepared by the Cheyenne - Laramie County Regional Planning Office; the
Cheyenne Bikeway System Master Plan and Construction Documents; and Planning
and Development of Bikeway Systems.

2.6 Existing Environmental Conditions

2.6.1 Roads

The ROI is served by a network of national, state, and local roads as shown in
Figure 2.6.1-1, Regional Highways. The region is traversed by two routes of
the National System of Interstate and Defense Highways. Interstate 25 serves
north-south traffic movement, while Interstate 80 serves the east-west
movement within and through the region. These traffic arteries are augmented
east-west by U.S. 26 and U.S. 30 and north-south by U.S. 85 as well as by
several state highways and county roads to serve population centers and rural
areas of the ROI.

The roads in this network have been functionally classified according to the
character of service they provide. This functional classification is
determined by the level and nature of travel service provided by a given road
and its role in providing access to adjacent areas. All roads are classified
according to three basic functional classifications: arterial, collector, and
local. These classifications are defined in Table 2.6.1-1.
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Table 2.6.1-1

FUNCTIONAL CLASSIFICATION

Functional
System Character of Service

Arterial - Highest level of service at the greatest speed for the largest
uninterrupted distance.

Collector - Connectors which provide less highly developed service at lesser
speeds for shorter distances by collecting or distributing
traffic between local roads and arterials.

Local - Other roads provide access to abutting areas with little through
traffic.

The roadway network of the region has been classified according to the
National Highway Functional Classification criteria, as shown in
Figure 2.6.1-2. The State of Nebraska is one of several states which also
classify their roads according to a different set of classifications and
criteria, for purposes unique to a given state.

Another important aspect of the road system is identification of its various
segments according to sources and types of funding and jurisdictional
responsibilities for construction and maintenance.

The Federal-Aid System, the largest classification of roadway networks, is
described in Table 2.6.1-2.

Table 2.6.1-2

THE FEDERAL-AID SYSTEM

Classification Description

Interstate System - National System of Interstate and Defense Highways,
the routes of highest importance to the nation.

Federal-Aid Primary - Main arterial roads important to Interstate, system
statewide, and regional travel.

Federal-Aid - Rural major collector routes.
Secondary System

Federal-Aid Urban - Selected arterials and collectors in urban areas.
System

The state highway departments and some local agencies maintain an ongoing
program of traffic counting at various locations throughout the six counties
of the ROI. Traffic count data obtained from the state highway departments
and local agencies were analyzed to develop estimates of the 1983 ADT on roads
in the ROI. As can be seen in Figure 2.6.1-3, the Interstate and Primary
systems carry the highest volumes of traffic.
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Quantification of these volumes according to the lengths of roadway in each
classification produces an estimate of the vehicle miles of travel
accommodated by the roadway network. Table 2.6.1-3 shows the amounts of travel
on the various highway systems in each county within the ROI.

Minuteman operational activities currently utilize much of the highway roadway
network as shown in Figure 2.6.1-4. The amount of travel attributable to
direct activity of the missile program is a small portion of the regional
totals.

Safety is another aspect related to an evaluation of the adequacy and
condition of a transportation system. Both the states of Nebraska and Wyoming
maintain and analyze accident records which are related to the roadway network
in the counties and urban areas. Tabulations of 1982 accident reports were
used to determine the number and pattern of accidents on the road systems.
Current traffic data, classified by vehicle type, were obtained for T/E and

other project-related roads as described in Sections 2.5.1.1.4 and 2.5.1.3.

2.6.1.1 Population Centers

2.6.1.1.1 Laramie County, W,•joming

2.6.1.1.1.1 City of Cheyenne

The Cheyenne study area and the major roadways in the area are shown in
Figure 2.6.1-5. The study area includes that part of the urban region that
may be impacted during project implementation. Both the study area and the
major roadways were developed through consultation with representatives of the
WHD, the City of Cheyenne, and Laramie County. More intensive current
development in Cheyenne is south of Four Mile Road and east of
Interstate 25. The area west of Interstate 25 and north of Four Mile Road is
included due to its proximity to F.E. Warren AFB.

Major roadways include roadways "functionally classified" as principal
arterials, minor arterials, and selected collectors. As the term implies,
"functional classification" is a system that classifies roadways according to
the function they perform. The basic criteria in the classification system
concerns the function of the road as providing movement or access. For
exanmle, a principal arterial freeway serves movement, whereas a local city
street serves access.

Roadways that primarily serve movement rather than access are the main focus
for urban areas. Accordingly, all principal arterials and minor arterials are
included. Collectors are also included if they have a significant traffic
movement function. The resulting system of roadways forms the desired
transportation network for study purposes.

Figure 2.6.1-6 shows the administrative jurisdiction of the major roads in the
Cheyenne area. This includes roads under state, city, and county
jurisdiction. State roads typically include several Federal-Aid systems
including the Federal-Aid Interstate, primary, secondary, and urban systems.
These systems are eligible for federal funding under the subject categories.
The state system also includes roads which are not on Federal-Aid systems.
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Table 2.6.1-3

1983 DAILY VEHICLE MILES OF TRAVEL
(Thousands)

Federal Aid Federal Aid County
Interstate Primary Secondary Roads Totals

Nebraska

Banner
Urban ....
Rural - 34 17 8 59
Total - 34 17 8 59

Kimball
Urban .....
Rural 136 62 28 33 259
Total 136 62 28 33 259

Scotts Bluff
Urban - 53 166 42 261
Rural 250 84 72 406
Total - 303 250 4 667

NEBRASKA TOTAL: 136 399 295 155 985

Wyoming
Laramie

Urban 103 172 374 324 973
Rural 504 68 44 86 702
Total 607 240 418 410 1,675

Platte
Urban ....
Rural 276 45 51 82 454
Total 276 45 51 82 454

Goshen
Urban - - - -
Rural - 190 43 90 323
Total - 190 43 90 323

WYOMING TOTAL: 883 475 512 582 2,452

REGION OF INFLUENCE TOTAL: 3,437

Source: Wyoming Highway Department and Nebraska Department of Roads.
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County roads are located on the urban fringe of the area and include roads in
two categories: those roads only maintained by the county and roads under the
full jurisdiction of the county. The City of Cheyenne is responsible for
local streets, including a few roads on the Federal-Aid Urban System.

Road jurisdiction may be subject to change during the course of te study
period. For example, if Four Mile Road or the Iron Mountain - Ridge Road loop
assume a more important role, they will probably be absorbed by the state and
possibly be placed on a Federal-Aid System.

Figure 2.6.1-7 shows the functional classification of major roadways in the
area. This is the official designation approved by the city, county, WHD, and
Federal Highway Administration. Functional classification serves an important
administrative purpose, as it assists in the selection of roadwa. '- federal
and state system designation and project funding.

Figure 2.6.1-8 shows the areas of the community considered to have growth
potential. These areas are within the sewer and water service area and were
identified by the Cheyenne-Laramie County Regional Planning Office as areas
where future housing development could be expected.

Figure 2.6.1-9 shows the roadway characteristics including the number of
through lanes, locations of continuous turn lanes, and one-way directional
movements. Planned roadway improvements that will increase capacity are also
il ustratea in this figure.

Figures 2.6.1-10 through 2.6.1-13 present information relative to roadway
conditions, traffic signal systems, and high accident locations in the
Cheyenne area.

There are 92 existinr signalized intersections within the Cheyenne area, of
which 77 are located ithin the study network. Traffic signals are proposed
to be installed by the City of Cheyenne at three other intersections within
the study network. The 77 existing signalized intersections and the 3 pro-
posed signalized intersections are considered to represent the controlling
element for the network analysis.

There are two interconnected and synchronized traffic signal systems in
Cheyenne. One is a hardwired demand-responsive interconnect system along
Pershing Boulevard installed as a traffic demonstration project in 1979. The
other consists of a pre-timed synchronized system operating on one dial for
the Central Business District area. This system consists of both hardwire and
telephone system decoders, portions of which are up to 20-years old.

There were 33 intersections, identified in Table 2.6.1-4 which averaged 5 or
more accidents per year from 1979 to 1981. Of these, only one, located at
19th and Snyder, was not signalized. The 1980 collision diagram for 19th and
Snyder indicates seven right angle accidents, the type often correctible by
traffic signals. The City of Cheyenne has proposed a traffic signal at this
intersection. The accidents at the other 32 signalized intersections
comprised mainly rear-end and angle-type accidents.

There were also nine intersections which were not included in the study
network, but which experienced seven or more accidents per year. Thpee

2-29



Horse Creek Road Iron Mountain Road
............_ . .......... .

'0
m

U Riding Club Road .. 0....
a ' 0

00

o- FPour Mile Road*

0' 0

F.E. WARREN
AFB Storey Blvd: '

1-80

Prairtiet

Principal Arleial

- McinorAre al

Ctllectors

FIUE261-70 FUNCIONA CLSIFCTIN

CHEENN AREAN

2-30r



Horse Creek Road Iron Mountain Road --

00

V iigClbRa
00

00

0 J

AF0 storoy Blvd

0 If 1g Bl.5

FIGUR 2.6.-8 POENTIA GROWhene AlREA NHYEN

2-31t



Horse Creek Road ___Iron Mountain Road

tcRiding Club Road0

-00
WARREN .........

*0 F

LHEYENED

ScaleI In Ml.F eO e W y P Ir

o .6 1.6 angFeewayPershin 271 ad eI ~~~~v FGR2.1- RODACHRCESTCANPLANE
IMPROVEMENTSI/ H HYNEAE

2-32l



D E Dll 24th ST K

F 22nd ST

wi

> >h

us-2 - i

......... ......... L i
VTh .ii ........... K....

ELE ED1:

S c a le. . .. .. ... In-Fe t-Di e c tio- o f- ra ffi-F--

FTrafficOL-nes

DOWNTOWNCHEYENN

2-33



3S63ANOO Z

CD,

al,

I-J
ez

p0

CC-)

z

LU

z
0
>-

z

zz
z 0
0-0

Cc 0

w0 4A2

9 a .1 coy

Lo

2-34



Horse Creek Road Iron Mountain Road -- 0
Riding Club Road

cc 9 Four Mile Road

06

CW F.E WRE
~ AFfl~ 18 ,Storey Blvd

P aill. Ave
41 0 3O0UftRange Blvd 106

2 0 21

oi 12 1 1.

2-35



to- clenoPrYa

-0 Peshn Blv

FIGUE 26.113 CEYENE REA TUD NEWOR
VIHACDN OAIN

01.- 36



Table 2.6.1-4

STUDY NETWORK HIGH ACCIDENT LOCATIONS
(AVERAGE 1979, 1980, 1981)

Average
LOC Annual

Ranking No. Intersections Accidents

1 10 Pershing Blvd. at Converse 20
2 28 Central at 16th (Lincolnway) 16
3 5 Pershing Blvd. at Central 15
4 85 Lincolnway at Logan 15
5 6 Pershing Blvd. at Warren 13
6 78 Lincolnway at Ames 12
7 7 Pershing Blvd. at Evans 11
8 64 19th at Converse 13
9 86 Lincolnway at Converse 10
10 40 Lincolnway (16th) at Warren 9
11 21 Yellowstone at Central 8
12 24 Central at 20th 8
13 89 Nationway at Logan 8
14 83 Lincolnway (16th) at Morrie 7
15 75 17th at Evans 7
16 25 Central at 19th 7
17 69 18th at Evans 7
18 36 Warren at 20th 6
19 55 20th at Logan 6
20 2 Pershing Blvd. at Snyder 6
21 9 Pershing Blvd. at Logan 6
22 20 Yellowstone at Prairie Ave. 6
23 23 Central at 24th 6
24 26 Central at 18th 6
25 79 Lincolnway (16th) at Snyder 6
26 82 Lincolnway (16th) at Evans 6
27 29 Rt. 1-180 (Central) at 9th 7
28 37 Warren at 19th 5
29 39 Warren at 17th 5
30 57 19th at Snyder 5
31 60 19th at Evans 5
32 74 17th at Carey 5
33 80 16th at Pioneer 5

Notes: 1 See Figure 2.6.1-13.

Source: Annual Accident Data Report, City of Cheyenne,
1979, 1980, 1981.
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locations are listed in Table 2.6.1-5 and exhibit accident patterns similar to
the high accident network study locations.

Table 2.6.1-5

HIGH ACCIDENT LOCATIONS - NOT INCLUDED IN STUDY
NETWORK PLAN (AVERAGE 1979, 1980, 1981)

Average Annual
Ranking Intersections Accidents

1 Riner Viaduct (N. End) 12
2 1-180 at Fifth 10
3 Lincolnway at Capital 10
4 Lincolnway at Dunn 9
5 Central at Eighth 9
6 Central at Fifth 7
7 Deming at Fifth 7
8 Central at Walker 7

(South of Cheyenne)
9 Pershing at 19th 7

Source: Annual Accident Data Reports; City of Cheyenne, 1979, 1980, 1981.

Figures 2.6.1-14 and 2.6.1-15 show thp estimated current 1983 ADT volumes and
design hour volumes (DHV) on the major roadways. These counts are based on
data from ATRs operated by the State, and from short-term counts made by both
the State and the City. The ATRs are permanent recording stations, operating
continually. They provide an accurate measure of ADT and assist in evaluating
traffic, growth trends, peak-hour factors, and vehicle classification. Table
2.6.1-6 presents an analysis of design hour traffic volumes; Table 2.6.1-7
shows traffic trends at ATRs in Cheyenne. In addition to traffic data from
the ATRs, both the City and State conduct traffic counts for limited periods
of time. These counts are typically made for a few days and may or may not
accurately depict ADT values. ADT is a specific number that represents the
yearly traffic divided by 365. At best, the short-term counts provide only
estimates of ADT with an error of plus or minus 10 to 15 percent. Data
obtained from the City and State were plotted on a map and evaluated for
inconsistencies. Data were then rounded to avoid a false impression of
accuracy that might be implied from more precise reporting. DHVs were
estimated by using a "design hour" factor of 11 percent. This value was based
on a review of ATR data in Table 2.6.1-6.

Figures 2.6.1-16 and 2.6.1-17 present the 1983 traffic LOS in Cheyenne and
identify those intersections that currently experience congestion.

Vehicle classification counts were made at three locations within Cheyenne, at
points where it was anticipated that project-related truck traffic would
occur. Truck traffic was classified according to the Wyoming Highway
Department methods. The locations of these counting stations are shown in
Figure 2.6.1-15 and classification data is given in Table 2.6.1-8. Vehicle
classification data were also obtained from the Wyoming Highway Department and
is included in Table 2.6.1-8.
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Table 2.6.1-6

DESIGN-HOUR TRAFFIC VOLUMES AT AUTOMATIC TRAFFIC RECORDERS
IN THE CHEYENNE AREA

30th Highest Hour 1  50th Highest Hour'

ATR 1981
Counter Route ADT Volume %-of ADT Volume % of ADT

10 1-80 5,777 692 12.0 676 11.7

80 1-180 12,350 1,179 9.5 1,155 9.4

70 Wy. 219 2,171 266 12.3 256 11.8

120 Norris 9,803 976 10.0 954 9.7
Viaduct

150 Deming 9,997 1,148 11.5 1,122 11.2
Underpass

330 22nd Street 1,582 211 13.3 203 12.8

341 Central 8,394 927 11.0 900 10.7

343 Warren 7,275 812 11.2 795 10.9

520 1-25 5,058 575 11.4 548 10.8

Notes: 1 Highways are typically designed for an hourly volume. Based on
extensive investigations (Highway Capacity Manual, Highway
Research Board Special Report No. 87, 1965), the 30th highest
annual hourly volume is generally used for design purposes. For
example, a year has 8,760 hours. The high one-hour volume is
not recommended for design purposes due to economic reasons,
while consideration is given to the 10th through the 50th highest
hours. The 30th highest hour is typically used, and is frequently
expressed as a percentage of the average daily traffic (ADT).

Source: Wyoming Highway Department, 1981.
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Table 2.6.1-8

1983 VEHICLE CLASSIFICATION DATA - CHEYENNE

No. of Trucks and Buses
Dail Percentage of ADT

Station Location Peak Hrs. Trafic Total Vehicles Total Vehicles

LA 9 WY 222 North N/A 63 13.5% 466

LA 9 WY 222 South N/A 63 30.4% 207

LA 9 WY 210 East N/A 174 12.8% 1361

LA 9 WY 210 West N/A 182 17.5% 1042

SP-17 W. Lincolnway (West) 34 317 4.5% 7037

SP-17 W. Lincolnway (East) 33 262 4.4% 5987

SP-17 Deming Drive 38 320 4.4% 7354

SP-17 Dey Road 11 81 5.8% 1405

SP-18 Missile Drive 23 232 6.2% 3742

SP-19 Missile Dr. (North) 35 237 6.3% 3739

SP-19 Missile Dr. (South) 21 175 6.6% 2671

SP-19 Happy Jack Road 27 240 7.6% 3153

SP-19 19th Street 18 134 4.6% 2882

N/A - Not Available

2
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Due to the nature of the project, specific attention was given to traffic
operation at F.E. Warren AFB. Vehicular access to F.E. Warren AFB is
controlled by manned and unmanned gates. The main entrance to the base is
Gate No. 1 at Randall Avenue. This is a 24-hour manned gate. All visitors
must enter the base through this gate after securing a visitor's pass. The
gate facility is four lanes wide with a center gatehouse building and canopy
covering the two interior lanes.

The second manned gate, gate Number 2, is located in the south base area on
Missile Drive at the intersection of Interstate 25. This gate has four lanes
with a central gatehouse and is operational during the hours of 6:30 AM to
5:30 PM.

Gate No. 3 is located west of Bannock Road and serves Round Top Road. This
gate is electronically controlled and activated by coded plastic cards. The
gate provides access to areas outside the base on the western perimeter (Round
Top Road) and to activities within the base along the western perimeter.
Passage through Gate No. 3 is limited to holders of the coded cards.
Approximately 300 such cards have been issued and approximately 70 percent of
these cards are held by civilians. The priority used for issuance of cards is
as follows: 1) military personnel living on the western boundaries of the
base; 2) retired military personnel living along the western perimeter of the
base; 3) civilian personnel who reside along the western perimeter of the base
and work on the base; and 4) civilian personnel working in the city of
Cheyenne and living on the western perimeter of the base.

Gate No. 4 is a special-purpose locked gate located in the northeast area near
the horse stables. The gate provides access to a fire road around the base
perimeter and does not provide access to areas outside the base boundaries.

Gate No. 5 is located on the eastern boundary near the WHD offices. The gate
is a special-purpose gate which is used for the movement of the stage
transporter and on occassion the transportation of horses from the stables.
This gate is normally locked.

Gates No. 6 and No. 7 are locked gates located in the north and northwest
perimeter of the base. Gate No. 6 is located diagonally opposite the water
treatment plant and Gate No. 7 is located in the north opposite the
Experimental Research Station at Horse Creek Road. Both gates are closed and
are used for special purposes by either the Air Force or the Experimental
Research Station.

Traffic volume data for 1982, obtained from the WHD, show Gate No. 1 to have a
total average weekday volume of 12,500 vehicles. In comparison, Gate No. 2
has a total average weekday volume of about 2,000 vehicles. The analysis done
for this study shows that the peak 15-minute period for both queue and delay
occurs from 7:15 AM to 7:30 AM at both Gate No. I and Gate No. 2.

At Gate No. 1, the maximum queue of 15 vehicles in 2 lanes extends 200 feet
easterly on Randall Avenue. This queue at times extends into the Randall
Avenue/Interstate 25 interchange. Total delay during the 15-minute peak
period is 1,620 vehicle-seconds, with an average delay per approach vehicle of
6.3 seconds, and an average delay per stopped vehicle of 52.3 seconds. The
percent of approach vehicles stopped is 12 percent.
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At Gate No. 2, the maximum queue of 3 vehicles in 2 lanes extends 50 feet
easterly on Missile Drive. Total delay during the 15-minute peak period is
45 vehicle-seconds with an average delay per approach vehicle near zero
seconds, and an average delay per stopped vehicle of 15 seconds. The percent
of approach vehicles stopped is 2.1 percent.

Queuing and delaying studies were not conducted at Gates No. 3 and No. 4
because they experience very low traffic volumes.

2.6.1.1.1.2 Town of Pine Bluffs

The town of Pine Bluffs, an incorporated community in southeastern Laramie
County, has an estimated 1980 population of 1,077. The town is located in a
rural area along Interstate 80 next to the Nebraska state border. A map of
Pine Bluffs' roadway network is shown in Figure 2.6.1-18.

Access from Interstate 80 is via Interstate Business 80 and U.S. 30 (Federal-
Aid Secondary) which is a two-lane, two-way, high-type paved road. The local
roadway network consists of a small grid system of several two-lane, two-way
paved roads controlled by stop signs. State Highway 215 (Federal-Aid
Secondary) intersects Interstate 80 Business and U.S. 30 on the northern side
of town. County Road 164 underpasses Interstate 80 on the southern side of
town and follows Beech Avenue to its intersection with the U.S. 30/Interstate
Business Route.

2.6.1.1.1.3 Town of Burns

The town of Burns is an incorporated community with an estimated 1980
population of 268 located in a rural area east of the city of Cheyenne and
approximately 2 miles north of Interstate 80. A map of Burns' roadway network
is shown in Figure 2.6.1-19. Access for Interstate 80 is via State Highway
213 (Federal-Aid Secondary) which is a two-lane, two-way, high-type paved
road. The local roadway network consists of Highway 213 (Main Street) and
several paved and gravel roads. The roads intersecting Main Street are
controlled by stop signs.

2.6.1.1.1.4 Town of Albin

The town of Albin is an incorporated community with an estimated 1980
population of 128 persons located in a rural area northeast of the city of
Cheyenne near the Nebraska border. The town is situated approximately
16 miles east of U.S. 85 (Federal-Aid Primary) and about 17 miles north of
Interstate 80. A map of Albin's roadway network is shown in Figure
2.6.1-20. Access from U.S. 85 is via State Highway 215 (Federal-Aid
Secondary). The local roadway network consists of State Highway 216 and
several paved and gravel roads. State Highway 216 intersects State
Highway 215 on the eastern side of the town.

2.6.1.1.1.5 Carpenter

Carpenter Is an unincorporated community with an estimated 1983 population of
102 persons located In a rural area southeast of the city of Cheyenne
approximately 8 miles south of the Interstate 80. Access from Interstate 80
is via State Highway 214 (Federal-Aid Secondary) which is a two-lane, two-way,
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high-type paved road. The local roadway network consists of Highway 214 and
several paved and gravel roads. County Road 203 intersects Highway 214 on the
southern side of the community.

2.6.1.1.1.6 Egbert

Egbert is an unincorporated community located in a rural area east of Cheyenne
and approximately 1 mile north of Interstate 80. Access from Interstate 80 is
via County Road 154 which is a two-lane, two-way, low-type paved road. The
local roadway network consists of County Roads 154 and 212 and a few
intersecting gravel roads.

2.6.1.1.1.7 Hillsdale

Hillsdale is an unincorporated community located in a rural area east of
Cheyenne and approximately 4 miles north of Interstate 80. Access from
Interstate 80 is via County Road 142 (Hillsdale Road) which is a 2-lane, two-
way paved road. The local roadway network consists of County Roads 142 and
143 and a few intersecting gravel roads.

2.6.1.1.2 Platte County, Wyoming

2.6.1.1.2.1 Town of Wheatland

The town of Wheatland is an incorporated urban area with an estimated 1980
population of 5,816 located in the central portion of Platte County, 70 miles
north of Cheyenne and immediately east of Interstate 25. A map of Wheatland's
roadway network is shown in Figure 2.6.1-21. Access from Interstate 25 in the
center of town is via Interstate Business 25 which is a two-lane, two-way,
high-type paved road. The local roadway network consists of urban principal
arterials, minor arterial streets, collector streets, and local streets
arranged in a grid system. Several intersections are controlled by traffic
signals. State Highways 310, 312, and 316 (all Federal-Aid Secondaries) also
provide access to the town and the Central Business District. Traffic volumes
for the major roadways and intersections are shown In Figure 2.6.1-21.

2.6.1.1.2.2 Town of Guernsey

The town of Guernsey is an incorporated community with an estimated
1980 population of 1,512 persons, located in the northeastern portion of the
county on the North Platte River. Guernsey Is situated in a rural area
98 miles north of Cheyenne and approximately 16 miles east of Interstate 25.
Access from Interstate 25 is via U.S. 26 (Federal-Aid Primary) which is a two-
lane, two-way, high-type paved road. The local roadway network consists of
U.S. 26 and several paved roads arranged in a grid system. State Highways 317
and 318 (both Federal-Aid Secondaries) intersect U.S. 26 on the western and
eastern sides of the town respectively.

2.6.1.1.2.3 Town of Chugwater

The town of Chugwater is an incorporated community with an estimated 1980
population of 282, persons located in a rural area In the southeastern portion
of the county immediately east of Interstate 25. A map of Chugwater's roadway
network Is shown In Figure 2.6.1-22. Access from Interstate 25 Into the
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center of the community is via State Highway 32 (Federal-Aid Primary) which is
a two-lane, two-way, high-type paved road. The local roadway network consists
of State Highway 321 and several gravel roads. State Highway 313 (Federal-Aid
Secondary) is a two-lane, two-way, high-type paved road and intersects Highway
321 on the eastern side of the town. Traffic volumes for the major roadways
and intersections are shown on Figure 2.6.1-22.

2.6.1.1.3 Goshen County, Wyoming

2.6.1.1.3.1 Town of Torrington

The town of Torrington, an incorporated community with an estimated
1980 population of 5,400 is located in the eastern-central portion of Goshen
County, northwest of Scottsbluff, Nebraska, and at the junction of U.S. 85 and
U.S. 26 (both Federal-Aid Primaries). A map of Torrington's roadway network
is shown in Figure 2.6.1-23. The local roadway network consists of urban
principal arterials, minor arterial streets, collector streets, and local
streets arranged in a grid system. Several intersections are controlled by
traffic signals. U.S. 85 and U.S. 26 join at the southern end of the Central
Business District. The major roadways and intersections are shown on
Figure 2.6.1-23.

2.6.1.1.3.2 Town of Lingle

The town of Lingle, an incorporated community with an estimated 1980
population of 475, is located in a rural area 10 miles northwest of Torrington
in the immediate vicinity of the junction of U.S. 85 and U.S. 26 (Federal-Aid
Primaries). A map of Lingle's roadway network is shown in Figure 2.6.1-24.
The local roadway network consists of U.S. 85, U.S. 26, and several paved and
gravel roads. State Highways 156 and 157 (Federal-Aid Secondaries) intersect
at the southern end of the town.

2.6.1.1.3.3 Town of Fort Laramie

The town of Fort Laramie is an incorporated community with an estimated 1980
population of 356 persons located in a rural area 20 miles northwest of
Torrington on U.S. 26 (Federal-Aid Primary). The local roadway network
consists of U.S. 26, State Highway 160 (Federal-Aid Secondary), and a few
gravel roads.

2.6.1.1.3.4 Town of La Grange

The town of La Grange is an incorporated community with an estimated 1980
population of 232 located in a rural area approximately 40 miles northeast of
Cheyenne and approximately 4 miles east of U.S. 85 (Federal Aid Primary).
Access from U.S. 85 is via State Highway 15 (Federal-Aid Secondary) which is a
two-lane, two-way, low-type paved road. The local roadway network consists of
Highway 151 and several gravel roads. The roads intersecting Highway 151 are
controlled by stop signs.
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2.6.1.1.3.5 Town of Yoder

The town of Yoder is an incorporated community with an estimated 1980
population of 110 persons situated in a rural area approximately 15 miles
southwest of Torrington and approximately 2 miles west of U.S. 85 (Federal-Aid
Primary). Access from U.S. 85 is via State Highway 152 (Federal-Aid
Secondary) which is a two-lane, two-way, high-type paved road. The local
roadway network consists of Highway 152 and several paved and gravel roads.
State Highway 154 (Federal-Aid Secondary) intersects and joins with Highway
152 on the western side of the town.

2.6.1.1.3.6 Hawk Springs

Hawk Springs is an unincorporated community situated in a rural area northeast
of Cheyenne and immediately east of U.S. 85 (Federal-Aid Primary). The local
roadway network consists of U.S. 85 and a few gravel roads. The roads
intersecting U.S. 85 are controlled by stop signs.

2.6.1.1.3.7 Huntley

Huntley is an unincorporated community located south of Torrington and
approximately 7 miles east of U.S. 85 (Federal-Aid Primary). Access from
U.S. 85 is via State Highway 161 (Federal-Aid Secondary) which Is a two-lane,
two-way, high-type paved road. The local roadway network consists of State
Highways 161 and 92 and several gravel roads.

2.6.1.1.3.8 Fort Laramie National Monument

Fort Laramie National Monument is located southwest of Fort Laramie and
approximately 2 miles west of U.S. 26 (Federal-Aid Primary). Access from
U.S. 26 is via State Highway 160 (Federal-Aid Secondary) which is a two-lane,
two-way, low-type paved road. The local roadway network consists of a few
paved and gravel roads.

2.6.1.1.3.9 Veteran

Veteran is an unincorporated community situated in a rural area 15 miles
southwest of Torrington and approximately 10 miles west of U.S. 85 (Federal-
Aid Primary). Access from U.S. 85 is via State Highways 152 and 154 (Federal-
Aid Secondaries) which are two-lane, two-way, high-type paved roads. The
local roadway network consists of State Highway 154 and a few gravel roads.

2.6.1.1.4 Kimball County, Nebraska

2.6.1.1.4.1 City of Kimball

The city of Kimball is an incorporated community with an estimated 1980
population of 3,120. The city is situated in a rural area located 40 miles
west of Sidney and approximately 1 mile north of Interstate 80. A map of
Kimball's roadway network is shown in Figure 2.6.1-25. Access from
Interstate 80 is via State Highway 71 (Federal-Aid Primary) which is a two-
lane, two-way paved road. The local roadway network consists of U.S. 30
(Federal-Aid Primary and Secondary), State Highway 71, and several paved and
gravel roads. U.S. 30 intersects State Highway 71 in the middle of the city
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and the intersection is controlled by traffic signals. Traffic volumes for
the major roadways and intersections are shown on Figure 2.6.1-25. The Union
Pacific Railroad traverses the city on the north side. The State Highway 71
underpass has a low clearance (13 feet 6 inches) at the northern end of the
Central Business District. An at-grade crossing is located along Jackson
Street and County Road 245 on the eastern side.

2.6.1.1.4.2 Village of Bushnell

The village of Bushnell is an incorporated community with an estimated 1980
population of 186 persons located in a rural area 12 miles west of Kimball,
and approximately 3 miles north of Interstate 80. Access from Interstate 80
is via State Highway L-53C (Federal-Aid Secondary) which is a two-lane, two-
way paved road. The local roadway network consists of U.S. 30 (Federal-Aid
Secondary), State Highway L-53C, and a few gravel roads. U.S. 30 intersects
State Highway L-53C at the southern end of the village.

2.6.1.1.5 Banner County, Nebraska

2.6.1.1.5.1 Harrisburg

Harrisburg is an unincorporated community situated in a rural area about
20 miles south of Scottsbluff. The community is located approximately 4 miles
west of State Highway 71 (Federal-Aid Primary), which is a two-lane, two-way
paved road. Access from State Highway 71 is via State Highway S-4A (Federal-
Aid Secondary) which is a two-way, two-lane, low-type paved road. The local
roadway network consists of State Highway S-4A and a few gravel roads.

2.6.1.1.6 Scotts Bluff County. Nebraska

2.6.1.1.6.1 City of Scottsbluff

Scottsbluff, an incorporated urban community with an estimated 1980 population
of 14,156, is located on the northern bank of the North Platte River. U.S. 26
and State Highway 71 (Federal-Aid Primaries) intersect on the northwestern
side of the city. State Highway 29 (Federal-Aid Primary) provides access to
the city from the western side. A map of Scottsbluff's roadway network is
shown in Figure 2.6.1-26. The local roadway network consists of two-lane and
four-lane principal arterials, minor arterials, and local streets arranged in
a grid system. Several intersections are controlled by traffic signals
including seven signals along State Highway Business 71 (Broadway and 27th
Street) and five signals along U.S. 26. The Central Business District has a
mall area along Broadway from 16th to 19th Streets. The mall consists of
street corner planted peninsulas which delineate the parallel parking areas.

2.6.1.1.6.2 City of Gering

The city of Gering, with an estimated 1980 population of 7,760, is an
incorporated urban place situated in the central portion of the county along
the North Platte River. The city is located south of Scottsbluff and is
served by State Highways 71 and 92 (Federal-Aid Primaries). A map of
Gering/Terrytown's roadway network is shown in Figure 2.6.1-27. The local
roadway network consists of two-lane and four-lane arterials, collectors, and
several city streets arranged in a grid system. Several intersections are
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controlled by traffic signals including nine signals along State Highway
Business 71 (10th Street). Major pedestrian crossings are controlled by
pedestrian signals. Diagonal parking is provided in the Central Business
District. The UP rail lines are situated diagonally across the north and east
sides of Gering. State Highway 71 (10th Street) underpasses the railroad just
north of U Street.

2.6.1.1.6.3 City of Mitchell

The city of Mitchell is an incorporated community with an estimated 1980
population of 1,984. The city is located in the northwestern portion of the
county in a rural area 10 miles northwest of Scottsbluff on U.S. 26 (Federal-
Aid Primary). A map of Mitchell's roadway network is shown in Figure
2.6.1-28. State Highway 29 (Federal-Aid Primary and Secondary) which is a
two-lane, two-way, low-type paved road, intersects with U.S. 26 in the middle
of the city. The local roadway network consists of U.S. 26 (Broadway), State
Highway 29 (19th Avenue), and several paved local streets. One intersection
along Broadway is controlled by traffic signals.

2.6.1.1.6.4 Village of Morrill

The village of Morrill is an incorporated community with an estimated 1980
population of 1,138 and is situated in a rural area located about 15 miles
northwest of Scottsbluff on U.S. 26 (Federal-Aid Primary). A map of Morrill's
roadway network is shown in Figure 2.6.1-29. State Highways S-79B and L-79D
(Federal-Aid Secondaries), which are two-lane, two-way, low-type paved roads,
intersect with U.S. 26 on the eastern and western sides of the village,
respectively. The local roadway network consists of U.S. 26 (Webster Street),
State Highways S-79B and L-79D, and several paved local streets.

2.6.1.1.6.5 Village of Terrytown

The village of Terrytown is an incorporated community with an estimated 1980
population of 727 persons. The village is situated between Scottsbluff and
Gering on the southern hank of the North Platte River. The local roadway
network, shown in Figure 2.6.1-27 interconnects with the street and highway
system of the urban area and consists of arterials, collectors, and several
paved streets including State Highway Business 71 (Federal-Aid Primary).

2.6.1.1.6.6 Village of Lyman

The village of Lyman is an incorporated community with an estimated 1980
population of 549 persons, and is located about 5 miles south of U.S. 26 along
the Wyoming border. Access to the community from U.S. 26 (Federal-Aid
Primary) is via State Highway L-79C (Federal-Aid Primary) which is a two-lane,
two-way, low-type paved road. State Highway 92 (Federal-Aid Primary) which is
also a two-lane, two-way, low-type paved road intersects State Highway L-79C
at the southerly edge of the village. The local roadway network consists of
State Highways 92 and L-79C and several gravel roads.
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2.6.1.2 Rural Areas

Many rural roads within the ROI are currently used for Minuteman operations.
The segments which are Minuteman T/E routes are described below for each
county. The majority of these roads are lightly traveled, gravel surfaced,
farm access roads critical to the local agricultural communities as market
routes.

The condition of these roads varies considerably depending on the date of
construction, age of the structure, maintenance operations, wind erosion,
abuse during wet weather, and many other factors. According to state and
local authorities, some roads are hazardous during snowstorms, on occasion
necessitating rescue operations by state and county personnel. During spring
thaws, some roads are nearly impassable and become badly damaged when used
under these conditions.

The physical conditions of the affected roads were determined by the inventory
described in Section 2.5.1.1.3. This inventory was limited to presently
designated Minuteman T/E routes. Additional road inventory information was
collected for other project-related rural roads in the same way as for T/E
routes. This information was used to study the possibilities of providing
improvements to the current T/E network.

The T/E routes have a total mileage of 970 miles and extend into Laramie,
Platte, and Goshen counties in Wyoming and Kimball and Banner counties in
Nebraska.

During the inventory, roadway and shoulder surface types were classified using
the Wyoming State Classification System. The surface classes identified are
briefly described in Table 2.6.1-9 and detailed definitions appear in
Table 2.5.1-3.

Table 2.6.1-9

WYOMING STATE CLASSIFICATION SYSTEM

SURFACE CLASS DESCRIPTION

Surface Class

C Graded and Drained Earth Road
D Soil Surfaced Road
E Gravel or Stone Road
E-1 Not Graded & Drained
E-2 Graded & Drained
G Mixed Bituminous Road
G-1 Low-Type
G-2 High-Type
H Bituminous Penetration Road
H-i Low-Type
H-2 High-Type
I Bituminous Concrete Road
J Portland Cement Concrete Road
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An assessment of the structural properties of gravel and soil surfaced roads
(C, D, and E-2 class roads) was made with the Clegg Impact Device and using
established correlations between Clegg Impact Values (CIV) and the California
Bearing Ratio (CBR).

A summary of the total mileage of the T/E route system by surface classi-
fication and by total surface width is presented in Table 2.6.1-10. The total
surface width includes the width of both the roadway and the structural
shoulders. Information on the total number of structures throughout the T/E
route system is also presented in Table 2.6.1-10.

2.6.1.2.1 Laramie County, Wyoming

The Cheyenne metropolitan area is the hub of the transportation system in
Laramie County. As shown in Figure 2.6.1-1, Regional Highways, Interstate 25
and Interstate 80 traverse the county north-south and east-west, respectively,
and intersect in the southwestern portion of the urban area. U.S. 30 and U.S.
85 (Federal-Aid Primaries) provide direct access to the city of Cheyenne.
U.S. 85 also provides linkage with the northeastern portion of the county. In
the more developed parts of the county, a series of state highways (mostly
Federal-Aid Secondaries) provide interconnection with the major arterials and
access to the smaller urban areas. This high-type paved roadway network is
augmented by the remaining county roads (mostly gravel) which provide access
throughout the developed portions of the county. The functional
classification provided by each of these roads is depicted in Figure
2.6.1-30.

The Interstates and U.S. 85 provide the arterial framework, while the state
highways and key county roads perform collector roles. This high-type paved
roadway network is fed by a dense grid of low-type paved and gravel roads in
the southeastern section of the county and a more curvilinear pattern
elsewhere.

Most of the roadway network in the northern and eastern parts of the county
are used for Minuteman operations. The roads and their 1983 total traffic
volumes are depicted in Figure 2.6.1-31, Laramie County - Project-Related
Roads.

Figure 2.6.1-32 shows T/E routes in Laramie County and the numbering system
that was developed to identify the T/E routes for the road inventory survey.
Table 2.6.1-11 presents a summary of existing physical conditions of these T/E
routes. This summary includes surface type and structural classification as
well as information on associated roadway elements.

The primary T/E routes in Laramie County are Interstate 25, from the junction
with Interstate 80 to the border with Platte County (38 miles); Interstate 80
from the junction with Interstate 25 to the border of Kimball County, Nebraska
(43 miles); and U.S. 85 from the junction with Interstate 25 to the border of
Goshen County (39 miles). These are supplemented by State Route 216 from
U.S. 85 to Albin (17 miles), State Route 215 from Albin to Pine Bluffs
(17 miles), State Route 213 from Interstate 80 to Burns (3 miles), and some
190 miles of county roads to the north and east of Cheyenne.
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Table 2.6.1-10

ALL COUNTIES-T/E ROUTES
SUMMARY OF PHYSICAL CONDITIONS

Code Description Mileage

A Primitive Roads 0.00
B Unimproved Roads 0.00
C Graded and Drained Earth Roads 42.10
0 Soil Surface Roads 157.35

El Gravel or Stoned Roads Not Graded and Drained 3.70
E2 Gravel or Stoned Roads Graded and Drained 103.68
F Bituminous Surface Treated Roads 0.00

GI Low-Type Mixed Bituminous Roads 4.12
G2 High-Type Mixed Bituminous Roads 426.41
HI Low-Type Bituminous Penetration Roads 40.10
H2 High-Type Bituminous Penetration Roads 21.59

I Bituminous Concrete 1.14
J Portland Cement Concrete Roads 169.71
M Combination Type Roads 0.00

Other 0.00

TOTAL MILES OF ROAD 969.90a

Other Elements Structures
Total Total

Description Number Description Number

Substandard CurvesI 62 Bridges 224
Buried Pipeline 42 Box Culverts 157
Overhead Cable 357 Reinforced Concrete Pipe 526
Buried Cable 22 Corrugated Metal Pipe 1,077
Silo Entrance Road 111 Metal Pipe Arches 111
Railroad Track 22 R.C. Arch Culverts 23
Overhead Sign 23 Cattle Guards 105

Note: 1 Substandard curves - curves that would be unable to accommodate
the required turning radius of the stage transporter vehicle.

a This figure includes mileage recorded on both sides (directions)
of the Interstate System.
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Table 2.6.1-11

LARAMIE COUNTY-T/E ROUTES
SUMMARY OF PHYSICAL CONDITIONS

Code Description Mileage

A Primitive Roads 0.00
B Unimproved Roads 0.00
C Graded and Drained Earth Roads 15.25
D Soil Surface Roads 76.81

El Gravel or Stoned Roads Not Graded and Drained 0.00
E2 Gravel or Stoned Roads Graded and Drained 10.22
F Bituminous Surface Treated Roads 0.00

G1 Low-Type Mixed Bituminous Roads 1.50
G2 High-Type Mixed Bituminous Roads 142.07
H1 Low-Type Bituminous Penetration Roads 40.10
H2 High-Type Bituminous Penetration Roads 15.05

I Bituminous Concrete 1.14
J Portland Cement Concrete Roads 114.67
M Combination Type Roads 0.00

Other 0.00

TOTAL MILES OF ROAD FOR LARAMIE COUNTY 4 16 .8 1a

Other Elements Structures
Total Total

Description Number Description Number

Substandard CurvesI 16 Bridges 117
Buried Pipeline 9 Box Culverts 24
Overhead Cable 141 Reinforced Concrete Pipe 226
Buried Cable 8 Corrugated Metal Pipe 498
Silo Entrance Road 36 Metal Pipe Arches 17
Railroad Track 4 R.C. Arch Culverts 17
Overhead Sign 18 Cattle Guards 66

Note: 1 Substandard curves - curves that would be unable to accommodate
the required turning radius of the stage transporter vehicle.

a This figure includes mileage recorded on both sides (directions)
of the Interstate System.
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Vehicle classification data were obtained from WHD for interstate, state, and
some county roads within Laramie County. Additional vehicle classification
counts were made on County roads during a weekday in November 1983. The
locations of these counting stations are shown in Figure 2.6.1-32 and vehicle
classification data for the County are presented in Table 2.6.1-12.

2.6.1.2.2 Platte County, Wyoming

Interstate 25 forms the north-south axis of the transportation system in
Platte County and provides access to Wheatland and Chugwater, as shown in
Figure 2.6.1-1, Regional Highways. U.S. 26 (Federal-Aid Primary) junctions
with Interstate 25 north of Wheatland and provides east-west connection with
Guernsey and eastern access to the population centers along the North Platte
River. State highways (mostly Federal-Aid Secondaries) branch off these
facilities to provide access to the other quadrants of the county. This
hierarchy is also reflected in the functional role of these roadways as shown
in Figure 2.6.1-33, Platte County-National Highway Functional Classifica-
tion. Key county roads (high-type, paved) augment the state highways to form
collector routes which connect with the low-type paved and gravel county roads
to provide access throughout the county.

Portions of the roadway network generally used for the Minuteman program and
1983 total traffic volumes are shown in Figure 2.6.1-34, Platte County -
Project-Related Roads.

Figure 2.6.1-35 shows T/E routes in Platte County and the numbering system
that was developed to identify theT/E routes for the road inventory survey.
Table 2.6.1-13 presents a summary of existing physical conditions of these T/E
routes. This summary includes surface type and structural classification as
well as information on associated roadway elements.

The major T/E route in Platte County is Interstate 25 from the border of
Laramie County as far as U.S.-26 (44 miles). This is augmented by State Route
316 to the east of Wheatland (12 miles), State Route 314 (8 miles), State
Route 313 from Chugwater to the border of Goshen County (9 miles), State Route
211 to the west of Chugwater (2 miles), State Route 320 to the north of
Wheatland (3 miles), and 60 miles of county roads in the vicinities of
Chugwater and Wheatland.

Vehicle classification data were obtained from WHD for interstate, state, and
some county roads within Platte County. Additional vehicle classifications
counts were made on County roads during a weekday in November 1983. The
locations of these counting stations are shown in Figure 2.6.1-35 and vehicle
classification data for the County are presented in Table 2.6.1-14.

2.6.1.2.3 Goshen County, Wyoming

Principal travel demands in Goshen County are oriented east-west among the
population centers, including Torrington, located along the North Platte River
axis served by U.S. 26 (Federal-Aid Primary). As shown in Figure 2.6.1-I,
Regional Highways, north-south travel is accommodated primarily by U.S. 85
(Federal-Aid Primary) which bisects the county. Several state highways (high-
type, paved) serve the towns south of Torrington, and two state roads (low-
type, paved) cross the southern end of the county. The roles of these roads
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Table 2.6.1-12

1983 VEHICLE CLASSIFICATION DATA-LARAMIE COUNTY

Number of Trucks and Buses
Percentage ADT

Peak Daily of Total Total
Station Location Hours Traffic Vehicles Vehicles

LA6 U.S. 85 EAST N/A 201 17.1% 1173
LA6 U.S. 85 WEST N/A 201 17.2% 1166

LA6 Link 262 N/A 8 22.9% 35

LA7 Link 665 (North) N/A 22 28.9% 76

LA7 Link 665 (South) N/A 22 19.6% 112
LA7 Link 240 (East) N/A 31 17.7% 175
LA7 Link 240 (West) N/A 22 17.5% 126

LA8 Link 243 N/A 30 16.8% 179

LA8 Link 252 N/A 47 17.3% 272
LA8 Link 242 N/A 69 13.7% 502
LA8 Link 251 N/A 34 14.7% 232

LA11 Link 426 (North) N/A 72 18.8% 382
LA11 Link 426 (South) N/A 75 18.2% 413

LA11 WEST N/A 4 7.8% 51

LA12 U.S. 85 (North) N/A 315 16.9% 1863
LA12 U.S. 85 (South) N/A 299 21.7% 1379

LA12 WEST N/A 40 7.1% 566
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Table 2.6.1-12 Continued
1983 VEHICLE CLASSIFICATION DATA-LARAMIE COUNTY

Number of Trucks and Buses
Percentage ADT

Peak Daily of Total Total
Station Location Hours Traffic Vehicles Vehicles

LA 14 125 N/A 1310 20.2% 6498

SP-7 Link 437 11 85 27.0% 315

SP-8 Link 422 1 5 8.3% 60
Link 696 1 4 4.9% 81

SP-11 Link 722 0 0 - 24
SP-11 Link 182 3 5 19.2% 26
SP-11 Link 185 3 5 14.7% 34
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7
Table 2.6.1-13

PLATTE COUNTY-T/E ROUTES
SUMMARY OF PHYSICAL CONDITIONS

Code Description Mileage

A Primitive Roads 0.00
B Unimproved Roads 0.00
C Graded and Drained Earth Roads 6.21
0 Soil Surface Roads 6.00

El Gravel or Stoned Roads Not Graded and Drained 0.00
E2 Gravel or Stoned Roads Graded and Drained 20.51

F Bituminous Surface Treated Roads 0.00
G1 Low-Type Mixed Bituminous Roads 0.00
G2 High-Type Mixed Bituminous Roads 124.55
Hi Low-Type Bituminous Penetration Roads 0.00
H2 High-Type Bituminous Penetration Roads 0.00

I Bituminous Concrete 0.00
J Portland Cement Concrete Roads 12.33
M Combination Type Roads 0.00

Other 0.00

TOTAL MILES OF ROAD FOR PLATTE COUNTY 169.60a

Other Elements Structures
Total Total

Description Number Description Number

Substandard Curves1  26 Bridges 40
Buried Pipeline 21 Box Culverts 14
Overhead Cable 98 Reinforced Concrete Pipe 125
Buried Cable 13 Corrugated Metal Pipe 226
Silo Entrance Road 18 Metal Pipe Arches 9
Railroad Track 6 R.C. Arch Culverts 5
Overhead Sign 2 Cattle Guards 17

Note: 1 Substandard curves - curves that would be unable to accommodate
the required turning radius of the stage transporter vehicle.

a This figure includes mileage recorded on both sides (directions)
of the Interstate System.
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Table 2.6.1-14

1983 VEHICLE CLASSIFICATION DATA-PLATTE COUNTY

Number of Trucks and Buses
Percentage ADT

Peak Daily of Total Total
Station Location Hours Traffic Vehicles Vehicles

PL-6 Nurmn N/A 66 24.6% 268
PL-6 South N/A 41 21.1% 194
PL-6 East N/A 93 19.1% 487
PL-6 West N/A 25 9.7% 259

PL-7 Link 105 N/A 185 16 % 1153

SP-12 Link 137 1 5 10.4% 48

SP-13 Link 138 (West) 6 48 36.9% 130
SP-13 Link 139 (East) 3 18 32.1% 56
SP-13 Link 149 (Southeast) 3 27 22.7% 119

SP-15 Link 129 (North) 3 18 75 % 24
SP-15 Link 610 (South) 3 11 55 % 20
SP-15 Link 127 (West) 5 37 78.7% 47
SP-15 Link 128 (East) 6 33 80.5% 41
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are depicted in Figure 2.6.1-36, Goshen County-National Highway Functional
Classification.

The U.S. numbered routes perform arterial roles, while the state highways and
key county roads comprise the collector routes. The remaining county roads,
low-type paved or gravel, make up the local roadway network providing access
throughout the county. Figure 2.6.1-37, Goshen County Project-Related Roads
shows the portions of the road system generally used and 1983 total traffic
volumes on those segments.

Figure 2.6.1-38 shows T/E routes in Goshen County and the numbering system
that was developed to identify the T/E routes for the road inventory survey.
Table 2.6.1-15 presents a summary of existing physical conditions on these T/E
routes. This summary includes surface type and structural classification as
well as information on associated roadway elements.

The major T/E route in Goshen County is U.S. Route 85 from the border of
Laramie County to milepost 89 just south of Torrington (33 miles). Additional
T/E routes include State Route 152 from U.S. 85 to Yoder (2 miles), State
Route 154 west from Yoder (4 miles), State Route 161 from U.S. 85 to State
Road 92 (7 miles), State Route 92 between the junctions of State Routes 161
and 158 (3 miles), State Route 158 south from the junction with State Route 92
'a miles), State Route 313 easW from U.S. 85 to the border with Banner County,
Nebraska (19 miles), and 40 miles of county roads in the region to the south
of Torrington.

Vehicle classification data were obtained from the WHD for interstate, state,
and some county roads within Goshen County. Additional vehicle classification
counts were made on County roads during a weekday in November 1983. The
locations of these counting stations are shown in Figure 2.6.1-38 and vehicle
classification data for the County are presented in Table 2.6.1-16.

2.6.1.2.4 Kimball County, Nebraska

Interstate 80 traverses Kimball County forming the east-west axis of travel in
the region as well as the county (Figure 2.6.1-1). Old U.S. 30 parallels
Interstate 80 providing access to the city of Kimball and the village of
Bushnell. Access to these communities is also provided by connections with
Interstate Business Loop 80. State Highway 71 (Federal-Aid Primary) bisects
the county serving north-south travel and providing access to the city of
Kimball. State Route 71 is a high-type, paved road except for a section irf
the northern part of the county. These facilities function as arterials, while
key county roads act as collectors, as shown in Figure 2.6.1-39, Kimball
County - National Highway Functional Classification. The remaining county
roads are low-type paved or gravel and provide local access.

The roads generally used and the 1983 total traffic volumes on these segments
are shown in Figure 2.6.1-40, Kimball County - Project-Related Roads.

Project-related roadways consist of T/E routes, and roads functionally
classified as collectors or higher.

Figure 2.6.1-41 shows T/E routes In Kimball County and the numbering system
that was developed to identify the T/E routes for the road inventory survey. P
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Table 2 5.1-15

GOSHEN COUNTY-T/E ROUTES
SUMMARY OF PHYSICAL CONDITIONS

Code Description Mileage

A Primitive Roads 0.00
B Unimproved Roads 0.00
C Graded and Drained Earth Roads 16.65
D Soil Surface Roads 15.69

El Gravel or Stoned Roads Not Graded and Drained 0.00
E2 Gravel or Stoned Roads Graded and Drained 12.18
F Bituminous Surface Treated Roads 0.00

GI Low-Type Mixed Bituminous Roads 2.62
G2 High-Type Mixed Bituminous Roads 91.85
Hi Low-Type Bituminous Penetration Roads 0.00
H2 High-Type Bituminous Penetration Roads 0.00

I Bituminous Concrete 0.00
J Portland Cement Concrete Roads 0.00
M Combination Type Roads 0.00

Other 0.00

TOTAL MILES OF ROAD FOR GOSHEN COUNTY 138.99

Other Elements Structures
Total Total

Description Number Description Number

Substandard CurvesI 18 Bridges 12
Buried Pipeline 3 Box Culverts 15
Overhead Cable 43 Reinforced Concrete Pipe 57
Buried Cable 0 Corrugated Metal Pipe 157
Silo Entrance Road 21 Metal Pipe Arches 12
Railroad Track 9 R.C. Arch Culverts 0
Overhead Sign 2 Cattle Guards 15

Note: 1 Substandard curves - curves that would be unable to accommodate
the required turning radius of the stage transporter vehicle.
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Table 2.6.1-16

1983 VEHICLE CLASSIFICATION DATA-GOSHEN COUNTY

Number of Trucks and Buses
Percentage ADT

Peak Daily of Total Total

Station Location Hours Traffic Vehicles Vehicles

GO-i U.S. 85 (North) N/A 209 19.1% 1096

GO-i U.S. 85 (South) N/A 212 19.4% 1096

GO-I Link 230 (West) N/A 8 9 % 89

GO-I Link 234 (East) N/A 62 20 % 310

GO-2 U.S. 26 N/A 830 16.9% 4923

GO-3 U.S. 26 EAST N/A 520 9.3% 5562

GO-3 U.S. 26 WEST N/A 520 9.3% 5562

GO-4 Link 632 N/A 73 17.2% 424

GO-4 Link 213 (West) N/A 89 19.8% 449

GO-4 Link 213 (South) N/A 23 14.1% 163

GO-5 Link 622 South N/A 532 14.7% 3621

GO-5 U.S. 26 WEST N/A 341 15.5% 2202

GO-6 Link 629 N/A 191 23.2% 823

GO-6 Link 631 N/A 397 15 % 2645

SP-9 Link 201 30 200 22.9% 875

SP-9 Link 202 14 107 14.6% 731

SP-9 Link 210 9 52 14.9% 350
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Table 2.6.1-16 (Continued)
1983 VEHICLE CLASSIFICATION DATA-GOSHEN COUNTY

Number of Trucks and Buses
Percentage ADT

Peak Daily of Total Total
Station Location Hours Traffic Vehicles Vehicles

SP-10 Link 237 10 128 41.8% 306

SP-10 Link 235 9 102 42.1% 242

SP-10 Link 670 4 58 44.3% 131

SP-14 Link 154 (North) 0 0 - 23

SP-14 Link 155 (South) 0 0 - 29

SP-14 Link 152 (West) 3 23 21.7% 106

SP-14 Link 153 (East) 3 23 22.5% 102
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Also shown are T/E route changes proposed by the NDOR. Table 2.6.1-17
presents a summary of existing physical conditions on these T/E routes. This
summary includes surface type and structural classifications as well as
information on associated roadway elements.

The major T/E routes in Kimball County comprise Interstate 80 from the border
of Laramie County to the Kimball interchange (20 miles), Nebraska State
Route 71 from its intersection from Interstate 80 at Kimball to the border of
Banner County (12 miles), and U.S. 30 from the border of Laramie County to
Kimball (20 miles). These are supplemented by 90 miles of county roads to the
north and west of Kimball.

Vehicle classification data were obtained from NDOR for interstate, state, and
some county roads within Kimball County. Additional vehicle classification
counts were made on County roads during a weekday in November 1983. The
locations of these counting stations are shown in Figure 2.6.1-41 and vehicle
classification data for the County are presented in Table 2.6.1-18.

2.6.1.2.5 Banner County. Nebraska

This sparsely populated county has only two high-type, paved roads, State
Highway 71 (Federal-Aid Primary) to the north of the Harrisburg junction and
State Highway 88 (Federal-Aid Secondary) in the eastern portion of the county
(Figure 2.6.1-1).

State Highway 71 acts as an arterial, while State Route 88 and key county
roads (gravel) serve as collectors, as shown in Figure 2.6.1-42, Banner
County - National Highway Functional Classification. Most of the remaining
roads are gravel.

The roads generally used and the 1983 total traffic volumes on these segments
are depicted in Figure 2.6.1-43, Banner County - Project-Related Roads.
Figure 2.6.1-44 shows T/E routes in Banner County and the numbering that was
developed to identify the T/E routes for the road inventory survey. Also
shown are T/E route changes proposed by the NDOR. Table 2.6.1-19 presents a
summary of existing physical conditions on these T/E routes. This summary
includes surface type and structural classifications as well as information on
associated roadway elements.

The major T/E routes in Banner County include State Route 71 from the border
of Kimball County to a point 1 mile south of the border of Scotts Bluff County
(20 miles) and State Route 88 east from its intersection with State Route 71
(8 miles). These are supplemented by 80 miles of county roads throughout the
county.

Vehicle classification data were obtained from NDOR for interstate, state, and
some county roads within Banner County. Additional vehicle classification
counts were made on County roads durin November 1983. The locations of these
counting stations are shown in Figure 1.6.1-44 and vehicle classification data
for the County are presented in Table 2.6.1-20.
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Table 2.6.1-17

KIMBALL COUNTY-T/E ROUTES
SUMMARY OF PHYSICAL CONDITIONS

Code Description Mileage

A Primitive Roads 0.00
B Unimproved Roads 0.00
C Graded and Drained Earth Roads 2.00
D Soil Surface Roads 33.10

El Gravel or Stoned Roads Not Graded and Drained 3.70
E2 Gravel or Stoned Roads Graded and Drained 23.85

F Bituminous Surface Treated Roads 0.00
G1 Low-Type Mixed Bituminous Roads 0.00
G2 High-Type Mixed Bituminous Roads 30.70
Hi Low-Type Bituminous Penetration Roads 0.00
H2 High-Type Bituminous Penetration Roads 6.54

I Bituminous Concrete 0.00
J Portland Cement Concrete Roads 42.71
M Combination Type Roads 0.00

Other 0.00

TOTAL MILES OF ROAD FOR KIMBALL COUNTY 142 . 60a

Other Elements Structures
Total Total

Description Number Description Number

Substandard Curves1 1 Bridges 32
Buried Pipeline 6 Box Culverts 87
Overhead Cable 45 Reinforced Concrete Pipe 118
Buried Cable 0 Corrugated Metal Pipe 84
Silo Entrance Road 17 Metal Pipe Arches 41
Railroad Track 3 R.C. Arch Culverts 1
Overhead Sign 1 Cattle Guards 1

Note: 1 Substandard curves - curves that would be unable to accommodate
the required turning radius of the stage transporter vehicle.

a This figure includes mileage recorded on both sides (directions)
of the Interstate System.
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Table 2.6.1-18

VEHICLE CLASSIFICATION DATA - KIMBALL COUNTY

No. of Trucks & Buses

Station Location Peak Hour Daily Percentage of ADT
Traffic Total Vehicles Total

Vehicles

Link 389
KO 511 U.S. 30 East N/A 96 13.4% 714

Link 397
KO 511 U.S. 30 West N/A 84 16.6% 505

KO 511 Link 399 N/A 30 15.9% 189

KO 511 Link 374 N/A 67 13.1% 511

KO 611 1-80 East N/A 1,499 42.9% 3,498

KO 611 1-80 West N/A 1,529 38.4% 3,978

KO 611 State Highway N/A 370 25.9% 1,428
7 (South)

Link 382
KO 611 S.H. 71 (North) N/A 730 24.9% 2,927

SP-2 Link 362 0 0 - 10

SP-2 Link 364 0 0 - 20

SP-2 Link 666 1 3 15.8% 19

SP-2 Link 363 1 3 33.3% 9

SP-4 Link 366 2 8 8% 99

SP-4 Link 370 1 8 5.3% 150

SP-4 Link 371 1 3 4.8% 63
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Table 2.-6.1-19

BANNER COUNTY-T/E ROUTES
SUMMARY OF PHYSICAL CONDITIONS

Code Description Mileage

A Primitive Roads 0.00
B Unimproved Roads 0.00
C Graded and Drained Earth Roads 1.99
D Soil Surface Roads 25.75

El Gravel or Stoned Roads Not Graded and Drained 0.00
E2 Gravel or Stoned Roads Graded ;nd Drained 36.92

F Bituminous Surface Treated Roads 0.00
GI Low-Type Mixed Bituminous Roads 0.00
G2 High-Type Mixed Bituminous Roads 37.24
Hi Low-Type Bituminous Penetration Roads 0.00
H2 High-Type Bituminous Penetration Roads 0.00

I Bituminous Concrete 0.00
J Portland Cement Concrete Roads 0.00
M Combination Type Roads 0.00

Other 0.00

TOTAL MILES OF ROAD FOR BANNER COUNTY 101.90

Other Elements Structures
Total Total

Description Number Description Number

Substandard CurvesI I Bridges 23
Buried Pipeline 3 Box Culverts 17
Overhead Cable 30 Reinforced Concrete Pipe 0
Buried Cable 1 Corrugated Metal Pipe 112
Silo Entrance Road 19 Metal Pipe Arches 32
Railroad Track 0 R.C. Arch Culverts 0
Overhead Sign 0 Cattle Guards 6

Note: 1 Substandard curves - curves that would be unable to accommodate
the required turning radius of the stage transporter vehicle.

2)
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Table 2.6.1-20

1983 VEHICLE CLASSIFICATION DATA - BANNER COUNTY

No. of Trucks & Buses ADT

Peak Daily Percentage of Total
Station Location Hours Traffic Total Vehicles Vehicles

S.H. 71
KO 512 Link 30W N/A 315 20.5% 1,539

S.11. 71

KO 512 Link 308 N/A 330 19.7% 1,677

KO 512 Link 318 N/A 31 13.4% 232

S.H. 71
SP-1 Link 306 33 375 19.9% 1,888

S.H. 71
SP-1 Link 307 34 369 20.7% 1,780

SP-1 Link 641 3 15 11.6% 129

SP-1 East ... 2 7 13.5% 52

SP-3 Link 673 3 21 38.2% 55

SP-3 Link 676 3 13 20.6% 63

SP-3 Link 674 2 14 31.8% 44

SP-3 Link 672 3 22 46.8% 47

SP-5 Link 347 4 12 42.9% 28

SP-5 Link 350 2 3 23.1% 13

SP-5 Link 663 1 10 23.3% 43

SP-5 Link 348 3 6 22.2% 27
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2.6.1.2.6 Scotts Bluff County, Nebraska

U.S. 26 (Federal-Aid Primary) cuts diagonally across the county, serving the
City of Scottsbluff and other population centers along the North Platte River
(Figure 2.6.1-1). State Highways 29 and 92 (Federal-Aid Primaries) parallel
U.S. 26, providing access to the city of Gering and to areas south of the
North Platte River. State Highway 71 (Federal-Aid Primary) accommodates
north-south traffic to and through the Scottsbluff - Gering area. The above
routes perform as arterials, while key county roads serve as collectors, as
shown in Figure 2.6.1-45 (Scotts Bluff County - National Highway Functional
Classification). A grid pattern of low-type paved and gravel roads serves the
valley with a few routes providing access to hilly areas within the county.

Although there are no T/E routes in Scotts Bluff County, some Minuteman
operational travel occurs on main roads that will be used for construction and
operational activities during project deployment. These roads and their 1983
total traffic volumes are depicted in Figure 2.6.1-46.

There are no T/E routes in Scotts Bluff County and, hence, no inventory of
physical conditions in this county has been made.

2.6.1.2.7 Fort Collins, Greeley, Denver Corridor

The additional population attraction of Fort Collins and Greeley residents to
the project and the important transportation hub of Denver require that this
corridor be considered for impact analysis.

This corridor is dominated by Interstate 25 between Denver and Cheyenne which
forms the northern spoke of the transportation wheel extending from the hub of
Denver. Interstate 25 is a multilane limited access highway. Six lanes run to
the north of the Fort Collins-Greeley area and 4 lanes continue north to
Cheyenne and on through Wyoming. Traffic volumes are low (20,000 - 30,000
ADT) between Denver and Fort Collins except for the metropolitan Denver area,
where ADTs are approximately 75,000.

The only other major highway in the corridor is U.S. Route 85 which also runs
from Denver to Cheyenne paralleling Interstate 25 to the east. It is a more
direct connection from Greeley to both Denver and Cheyenne. U.S. 85 is a
multi-lane undivided highway from Denver to north of Greeley and two lanes
from there northerly. ADT on U.S. 85 is approximately 61,000 in the
metropolitan Denver area, decreasing to 10,000 in the Greeley area and only
4,000 ADT between Greeley and Cheyenne.

The highway system forming the transportation corridor between Cheyenne and
Denver is centered around Interstate 25 and its parallel routes, U.S. 85 and
U.S. 287 (Federal-Aid Primaries). These routes provide access to Colorado
population centers located along the corridor. Access to the sparsely
populated northern third of the corridor Is provided by State Highway 14 and a
few gravel roads.
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2.6.2 Railroads

Two rail lines operate in the study area. The UP operates a major double
track line extending from Council Bluffs, Iowa, to Salt Lake City, Utah, which
is then single-tracked to the West Coast. This line carries over 30 million
annual gross tons of freight and is also classified as a route required for
defense. Other mainlines extend from this trunk line from Egbert, Wyoming,
north to Torrington, Wyoming, from an area just south of Cheyenne further
south to Greeley and Denver, Colorado, and from North Platte, Nebraska,
parallel to the North Platte River to the Torrington, Wyoming, area. These
lines carry approximately 10 million gross tons annually.

BN and its subsidiary, Colorado and Southern Railroad (C&S), operate a
mainline from Cheyenne north through Wyoming, and an unclassed line south
toward Denver. Both of these lines carry between 5 to 10 million annual gross
tons of freight. The average traffic on the mainline is approximately two and
one-half trains per day. A major BN line runs north from Sterling, Colorado,
to Bridgeport, Nebraska, and then parallels the North Platte River west into
Wyoming. This line carries over 50 million gross tons annually.

Coal dominates commodities transported through the area, predominantly in a
west to east direction. Other major commodities are farm and food products.

Much of the coal traffic originates in Wyoming. Nebraska is considered a
"bridge" state, meaning most rail operations are through traffic with only a
small percentage of the operations originating or terminating in the state.
After large increases in shipments between 1978 and 1980 due to coal
production, BN tonnages have been increasing slightly over the last 3years
while UP shipments have been decreasing slightly.

Rail lines in the area are shown in Figure 2.6.2-1 and traffic data are
summarized in Table 2.6.2-1.

Cheyenne is a focal point for the railroad network serving the western United
States. Rail lines in Cheyenne are shown in Figure 2.6.2-2 and the schematic
of the Cheyenne rail yard is shown in Figure 2.6.2-3.

UP has a railroad terminal located in downtown Cheyenne; the switching yard
dominates this area of the city. The main rail yard handles about 400 to 600
cars per day in a flat switching operation. There are approximately 19 through
trains per day in each direction, and the rail yard operates 24 hours a day
with 3 shifts.

Railroad capacity analysis in Cheyenne must include overall system capacity as
well as the capacity of the Cheyenne terminal itself. The existing capacity
of the Cheyenne teminal is 850 railcars. Presently about 500 to 600 rail
cars are handled per day at this facility. These figures would seem to
indicate a high percentage of the capacity of this facility is used. Ibwever,
not all of these cars are switched at any one time nor are they all in the
yard. A train load of cars can be switched in 3 to 6 hours; consequently, the
actual capacity used at any one time is much lower than these figures
indicate. There are no data in the public domain on railroad activity at
Cheyenne.

2-101



0
LEGEND

COUN Major Road
PLATTE COUNTY GOSHEN COUNTY • Majou Boar

.County Boundary

I I - --- Burlington Northern (8N)

S. . Union Pacific (UP)

\ Guernsey1 "' Population Center

N - i State Boundary

SI I IScale in Miles

IX." Wheatland I Torrington I 10 20 30 40

.I " 'I .,-.,oBLUF COUNTYI

I /I : I .
'~ ~ ~ ~ ~~..... V ....... "... :::::::::::• l" " ' •':

~0 oo . . . :.. ,

l"Chugwatet 0•"* ::::F" ,'°CJ•

_._ .. I COUNT

LARAMIE COUNTY

I I-S * ie lff,

o I

-,.:.:.:::i:i. . .. j..1..
I .... •::~ii"" --. - - - -

FIGURE 2.8.2-1 REGIONAL RAIL LINES

S2-102

Ia



Table 2.6.2-1

STATE RAILROAD TRAFFIC DATA

Wyoming Nebraska

1981 1982
(Million Tons) (Million Tons)

Union Pacific

Originating 26.0 5.2

Through 28.2 41.0

Total 54.2 46.2

Terminating 1.9 2.5

Burlington Northern

Originating 75.0 5.8

Through 13.0 18.2

Total 88.1 24.0

Terminating 3.8 7.5

Source: Wyoming Public Utility Services, 1983.
Nebraska Public Services Commission, 1983.
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Amtrak recently discontinued passenger service to Cheyenne. That service

previously reported an annual ridership of 13,000 per year.

2.6.3 Aviation

2.6.3.1 Cheyenne Airport

2.6.3.1.1 General

The Cheyenne Airport is located approximately 1 mile north of the Central
Business District on over 900 acres situated entirely within the city
limits. The airport is the center for aviation activity in Laramie County and
the adjacent region.

The Cheyenne Airport is operated under the control of the City of Cheyenne and
Laramie County-supported Airport Board. This Board was jointly established on
July 1, 1980, by the City of Cheyenne and Laramie County to manage, operate,
and be responsible for the Cheyenne Airport. Prior to that date, the airport
was operated by the City alone. The 5 nonpaid members of the Board are each
appointed alternately by the City and County for 5-year terms. The Board
appoints an airport manager to supervise the airport operations. The control
tower operates from 6:00 AM to 10:00 PM daily, and the airport is open for
aircraft operations 24-hours a day, 7-days a week. A plan of the airport is
shown in Figure 2.6.3-1.

2.6.3.1.2 Airport Facilities

2.6.3.1.2.1 Runway

Runway 8/26 (east-west orientation) is 9,199 feet in length by 150 feet. There
are 2 secondary runways, 12/30 (northwest-southeast orientation) and 16/34
(north-south orientation) which are respectively 6,691 feet and 4,997 feet
long by 150 feet wide.

2.6.3.1.2.2 Pavement

The condition of the pavement has not been recently inventoried. Pavement
structures based on the 1979, Cheyenne Municipal Airport Master Plan are
summarized in Table 2.6.3-1.

In recent years, pavement maintenance requirements have been increasing. The
pavement of runways 12/30 and 16/34 is in poor condition and requires
continuous patching in areas of spalling concrete. Taxiways are in good
shape. In order to improve the pavement structure, the FAA, in its Ten Year
Plan (1980), recommended investments in paving and lighting of $3.71mTiio:n
du'rng the first 5 years and $2.4 million during the sixth through tenth
years.

2.6.3.1.2.3 Buildings

There are approximately 49 buildings within the boundary of the airport with a
total of 700,000 square feet (sq ft). Among them are 11 hangars of which I
3 are owned by the Air National Guard or the U.S. Air Force, as well as apassenger terminal. The passenger terminal is 15,830 sq ft; however, the
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Table 2.6.3-1

CHARACTERISTICS OF THE AIRPORT PAVEMENT STRUCTURE

Load
Length x Width Capacity Gear

Facility Type (Feet) (Pounds) Configuration

R/W (8/26) PCC 9,199 x 150 100,000 SW
210,000 DT

R/W (16/34) PCC 4,997 x 150 80,000 SW
105,000 DW
175,000 DT

R/W (12/30) PCC 6,691 x 150 80,000 SW
105,000 DW
175,000 OT

T/W (parallel PCC 210,000 DT
to R/W 8/26)

Notes: R/W-Runway T/W-Taxiway

PCC-Portland Cement Concrete DT-Dual Tandem

SW-Single Wheel DW-Dual Wheel

Source: Cheyenne Municipal Airport Master Plan, 1979.
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security area and the secured waiting area are only 570 sq ft. With more than
a couple of flights within a short period of time, the terminal capacity can
become strained. On occasions when Cheyenne is used as an alternate to Denver
in bad weather, the terminal facilities become extremely overburdened.

2.6.3.1.2.4 Parking

Parking in the terminal area has been a problem in recent years. In the area
adjacent to the terminal, there are several commercial establishments which
compete with the airport users for a limited number of spaces. Of the
280 parking spaces available in the terminal area, approximately 60 spaces are
reserved for nonairport users, 125 spaces are available to public users of the
airport, and the remaining 95 spaces are reserved for official and commercial
users. Additional parking lots serve the military and commercial facilities
at the airport, but they are located some distance from the terminal. The
lack of sufficient parking facilities for the public is identified as a
shortcoming at the present level of activity by the airport's management.

The present problems of the airport can be summarized as inefficient traffic
flow due to lack of defined passenger pick-up and drop-off zones, a series of
islands which serve to confuse rather than direct traffic flow, and a
deficiency in parking.

2.6.3.1.2.5 Uti,,.ies

The utilities serving the airport include telephone, water, gas, power, and
sanitary and storm sewer lines.

2.6.3.1.2.6 Access

The airport is bounded by Prairie Avenue and Dell Range Boulevard to the
north; Pershing Boulevard, Evans and Eighth Avenues to the south; Central
Avenue and Yellowstone Road to the west; and Converse Avenue to the east.
Major streets providing access to the airport are Warren Avenue, Central
Avenue, Pershing Boulevard, Yellowstone Road, Evans Avenue, and Prairie
Avenue.

Access to the airport is good due to its location within the city; however,
the airport does create somewhat of a geographical barrier to travel through
the city much like F.E. Warren AFB to the west and the UP rail yards to the
south. The circuitous route needed to travel around the airport to the
northern portion of the city discourages accelerated growth in that area.

2.6.3.1.2.7 Improvement Projects

Potential or proposed improvement projects at Cheyenne Airport are:

o Repaving of east 2,000 feet of Runway 8/26;

o Reconstructing Runway 12/30;

o Increasing the terminal size;
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o Increasing the number of parking spaces available to the public at

the terminal ; and

o Relocating one fixed base operator and expansion of the other.

2.6.3.1.3 Airspace and Navigation

2.6.3.1.3.1 Air Traffic Control

The Denver Air Route Traffic Control Center (ARTCC) is the central authority
issuing Instrument Flight Regulations (IFR) clearances in the Cheyenne area.
It also provides radar surveillance enroute to Denver and other area
airports. The airspace in the immediate vicinity of the airport is controlled
by the control tower located near the passenger terminal.

2.6.3.1.3.2 Lighting

Runway 8/26 is lighted by a High Intensity Lighting System. Runway 12/30 is
lighted by a Medium Intensity Lighting System. Runway end identifier lights
are found only on runways 8 and 30.

2.6.3.1.3.3 Instrument Approach Aids

Runway 26 is a precision instrument approach runway with Category I Instrument
Landing System (ILS). The approach angle for runway 8 is too steep for the
ILS to work on that runway. Visual Approach Slope Indicators (VASI) are found
on runways 8, 12, and 30.

2.6.3.1.3.4 Air Traffic Control Tower

Originally, the tower operated on a 24-hour a day basis, 7-days a week. Due to
a lack of traffic during the late-night hours, the number of hours which the
tower was open was reduced to 18 hours (6:00 AM to 12:00 AM) in June 1977.
From April 1981 to August 1981, the hours of operation were further reduced to
16 hours a day (6:00 AM to 10:00 PM). During the period from August 3, 1981,
through January 15, 1983, due to the air traffic controllers' strike the tower
was open only from 8:00 AM to 6:00 PM, or 10 hours daily. Since January 1983,
the normal hours of operation are 6:00 AM to 10:00 PM daily.

2.6.3.1.4 Airport Users

2.6.3.1.4.1 Commercial

Frontier Commuter and Rocky Mountain Airways currently serve Cheyenne.
Frontier Airlines discontinued jet service to Cheyenne in the fall of 1983.
Frontier Commuter operates three flights daily using Convair 580 turbo-prop
aircraft. Rocky Mountain Airways has six daily flights to Denver, Colorado,
three daily flights to Casper, Wyoming, and two daily flights to Scottsbluff,
Nebraska. Rocky Mountain operates 50-passenger De Havilland Dash 7's and 19-
passenger De Havilland Twin Otters.

Approximately 100,000 sq ft of parking space is available for 3 large
commercial jets at the terminal. As many as 25 additional large aircraft may
be parked at other points on the airport when traffic is diverted to Cheyenne
from other airports.
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2.6.3.1.4.2 General Aviation and Fixed-Base
Operators

There are tNo fixed-base operators at the Cheyenne Airport, Aero Ventures and
Sky Harbor Air Service. These operators provide a variety of services
including fuel, aircraft rental and sales, air taxi and air ambulance service,
flight training, and major maintenance. Aviation fuel is stored in
underground tanks and transferred to aircraft by tank trucks. Fuel capacity is
142,000 gallons. Tiedowns and hangar space are available, dS well as pilot
and passenger lounges. There are a total of 14 multiengine and 69 single-
engine aircraft based at Cheyenne. There are 108 tiedowns for small general
aviation aircraft.

2.6.3.1.4.3 Military Use

Presently, F.E. Warren AFB has little influence on Cheyenne Airport. The only
Air Force operations at the airport are the Civil Air Patrol and the Transient
Alert which provides service for military aircraft. Fuel service for all
military aircraft is provided through a contract with one of the fixed-base
operators at the airport.

U.S. Air Force aircraft that occasionally use the airport include
T-39 executive twin jet aircraft, C-141 four-engine jet transports, and Boeing
KC-135 four-engine jet tankers.

Wyoming Air National Guard. Since the Wyoming Air National Guard was
organized on August 10, 1946, as the 187th Fighter Squadron (SE), it has
assumed many different roles. It presently operates as the 153rd Tactical
Airlift Group. The primary mission of the Wyoming Air National Guard unit is
to maintain aircraft proficiency in the Tactical Airlift Mission. The unit
also supports the Air Force in point-to-point airlift missions throughout the
United States. The Air National Guard provides and maintains crash, fire, and
rescue equipment at Cheyenne Airport. Eight pieces of equipment, including
three pumpers, a foam truck, and an ambulance are active. The equipment is
jointly manned by the Air National Guard and the Airport Board which has three
full-time employees assigned. Equipment and personnel are supplied by the Air
Guard in exchange for a reduction in their Joint user fee. The available
service hzs been deemed adequate by airport officials.

The Air Guard is presently studying the possibility of adding four or five
C-130s to its present fleet of eight to serve adjacent state units. The Air
National Guard is al;o studying a shift from C-130s to C-141s in the 1990s.

Wyoming Army National Guard. Army National Guard activities include aircraft
maintenance and individual and unit training. The Army Guard operates eight
UH-IH helicopters, six OH-58A helicopters, and one T42 Beechcraft Baron twin-
engine airplane. Between 4 and 8 helicopters are activated during training
flights which usually operate within a 100-mile radius of the Cheyenne Airport
on a schedule of 2 weekends per month and 2 nights per week.
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2.6.3.1.5 Traffic Data

2.6.3.1.5.1 Passengers

Passenger traffic for 1981 and 1982 was very stable at about 25,900 passengers
for both years. Traffic for 1983 was well ahead of that pace, projecting to
32,700 for the full year. Passenger traffic for 1981 through 1983 is
summarized in Table 2.6.3-2.

In late 1982, airlines serving Cheyenne began to treat the community as a
common fare market with Denver. For passengers, this meant fares from
Cheyenne were the same or only slightly higher than the same flights from
Denver. This contributed greatly to the increase in Cheyenne passengers.

The Cheyenne-Denver market is characterized by two types of passengers: local
and interline passengers. Based upon discussions with the air carriers, the
interline passengers are estimated to be approximately 80 percent of the
market. The low percentage (20 percent) of local passengers is not sur-
prising, since the driving-travel time between Denver and Cheyenne is 2 hours
and most passengers, upon arriving in either city, would require a car.

2.6.3.1.5.2 Aircraft Operations

From 1979 to 1982, the recorded number of aircraft operations at Cheyenne
Airport decreased considerably. This was primarily due to the poor economy,
the air traffic controllers' strike, and the reduced hours of control tower
operation. The largest affected category was general aviation, dropping from
39,565 operations in 1979 to 25,105 in 1982. However, operations began to
increase in 1983, due to longer control tower operating hours and an improving
economy. Projecting from the first half of 1983 to the full year, operations
increased from 55,735 in 1982 to approximately 75,000 for 1983. Air traffic
operations for 1979 through 1983 are summarized in Table 2.6.3-3.

Seasonal peaks occur in the months of July and August. Traffic drops off in
the winter months with the lows generally occurring in December. Table 2.6.3-4
is a statistical summary of the air operations at Cheyenne for 1979 to 1983.
The average of the maximum daily number of aircraft operations in a month is
6 percent of the monthly total. The peak monthly total occurs in July (except
for 1982) with values between 125 to 134 percent of the monthly average.
Other values in the table give the relationship between different types of air
traffic to totals.

2.6.3.2 Area Airports

Other than Cheyenne Airport, the study area is dominated by small general
aviation facilities. Only Scotts Bluff County Airport in Scottsbluff,
Nebraska, has scheduled commercial air carrier service. The remain•;r are in
the basic utility and general utility categories.

Guernsey-Platte County Airport is jointly owned by the Town of Guernsey and
the County of Platte, but is operated by the Wyoming National Guard as a
training area, primarily during the summer. There is one based aircraft and
annual operations of about 16,000, consisting mostly of military operations
including helicopters. Runway 12/30 is 4,000 feet long and 100 feet wide.
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Runway 16/34 is 3,200 feet long and 100 feet wide. Both runways are gravel
surfaced.

Phifer Field in Wheatland is a general utility airport located 1 mile east of
town at an elevation of 4 -75 feet. With 22 single-engine based aircraft,
Phifer Field has almost 18,A00 annual operations. Its single lighted runway
is 4,174 feet long and 75 feet wide with an asphalt surface.

Torrington Municipal Airport is a general utility airport located 1 mile east
of town at an elevation of 4,206 feet. There are 25 single-engine planes and
1 helicopter based at the airport. Total annual operations are approximately
5,700. Runway 10/28 is 5,200 feet long and 75 feet wide, runway 4/22 is 2,800
feet long and 60 feet wide. Both runways have an asphalt pavement and runway
10/28 is lighted with Medium Intensity Runway Lights and VASI-2 lights. A
fixed base operator provides aircraft sales, charter, rental, instruction,
fuel, and repairs.

Kimball Municipal Airport is located three miles south of the city at an ele-
vation of 4,948 feet. It is operated by an airport manager and overseen by a
city airport authority. Kimball has 20 single-engine and 3 multiengine based
aircraft with approximately 7,500 annual operations. Runway 11/29 is
3,750 feet long by 75 wide with an asphalt pavement and runway lights.
Runways 5/23 and 17/35 are 2,500 and 2,100 feet long, respectively, and 170
feet wide; both are turf runways. This airport was closely studied as Kimball
is proposed as a dispatch station during the project construction phase.

Scotts Bluff County Airport is County owned and operated. It is located
3 miles northeast of Scottsbluff at an elevation of 3,965 and is classified as
an air carrier airport. Scheduled air service is provided to Scotts Bluff
County Airport by two airlines. Frontier Airlines operates two daily flights
to Denver and two daily flights to North Platte, Nebraska, using DC-9s and
737s. Rocky Mountain Airways operates 2 daily flights to Cheyenne, Wyoming,
and 1 to Denver, Colorado using 50-passenger DeHavill and Dash 75 and 20
passenger Twin Otters. Approximately 20,000 passengers enplane at Scotts
Bluff annually. Six thousand of the approximately 37,000 annual operations
are air carrier.

Scotts Bluff has 65 based aircraft of which 57 are single-engine. Three
runways are over 8,000 feet long and are rated to carry any aircraft within
restricted operations.

2.6.3.2.1 Denver-Stapleton International Airport

Stapleton International Airport is the major air carrier hub located
approximately 95 miles south of Cheyenne on the east edge of Denver at an
elevation of 5,330 feet. Stapleton is owned and operated by the City and
County of Denver. The airport has four runways and two taxiways that are
utilized as runways on a temporary, restricted-use basis. Two of the runways
can accommodate all current civil aircraft, and all but one are lighted.
There are three ILS runways which include the capability of Category II and
III approaches. There are also two non-directional beacon approaches to the
airport. Runway conditions are summarized in Table 2.6.3-5.

There are approximately 500 aircraft based at Stapleton Airport with nearly
500,000 annual operations.
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Table 2.6.3-5

DENVER STAPLETON INTERNATIONAL AIRPORT

Runway Runway Surface
Runway Length Width Composition

8L/26R 7 , 9 2 6 a 250 Asphalt-
Concrete

8R/26L 10,010 150 Asphalt
17L/35R 12,000 200 Asphalt
17R/35L 11,500 150 Concrete
17C/35Cb 6,500 100 Concrete
7/25 5,020 75 Concrete

Notes: a 8L Displaced threshold-landing length 6,699 feet.

b Taxiways used as runways on a temporary, restricted-use basis.

2.6.3.2.2 Military Airports

There are only two military fields in the area. Guernsey, operated by the
Wyoming Army National Guard, has one aircraft based there. Future plans call
for a joint-use field there.

The Guernsey Training Site, adjacent to the airport, is used 3 weekends per
month by 4 to 6 rotary wing aircraft. During training, aircraft fly at
altitudes between 0 feet and 500 feet above ground level. During the period
June through August, the training area is used continuously by aviation units
employing 10 to 24 rotary wing aircraft. These operations vary from 20 to
100 personnel with the base of operations at the Guernsey Airport.

Future plans include use of C-130 transport aircraft into Guernsey Airport,
expanding to two aircraft two times per month.

The other military airport in the ROI is Buckley Field near Denver. Primary
aircraft based there are A-7 helicopters. The Colorado Air National Guard
operating out of Buckley also occasionally use the Guernsey, Wyoming training
area.

2.6.3.2.3 Memorial Hospital Heliport - Cheyenne

The City of Cheyenne and Laramie County medical services, in cooperation with
other agencies, utilize two locations in Cheyenne for the airlift of seriously
ill patients. The Cheyenne Municipal Airport has facilities for receiving
airlifted patients who are then transported to Memorial Hospital by A-1
Ambulance Service. The travel time varies but is in the range of three to
seven minutes, depending on conditions. Another location is a parking lot or,
Hot Springs Road, across from DePaul Hospital, which is used as an emergency
heliport. The parking lot is the property of Holy Trinity, a Catholic
church. The present system is not ideal but appears to be satisfactory.

Discussions have taken place regarding the emergency service deficiencies at
Memorial Hospital with consideration being given to constructing an heliport
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at the hospital. Previous analyses have pointed out problems with locating an
heliport close to Memorial Hospital, such as the existence of a 33,100 volt
power line which would have to be relocated, and the proximity of buildings,
trees, and traffic.

2.6.4 Public Transit

Public transit in Cheyenne is provided by both buses and taxis. Jitney, Inc.,
a privately owned company, operates the public transit system in Cheyenne.
The system has been in operation since the fall of 1981, and currently
operates two routes. The routes are shown in Figure 2.6.4-1. One bus operates
on each route at 60-minute intervals.

Service is provided from 7:00 AM to 6:00 PM from Monday through Friday and
from 9:00 AM to 6:00 PM on Saturdays. No late-night or Sunday service is
provided. Jitney, Inc. has two 20-passenger vehicles, a 30-passenger bus with
a wheelchair lift, and a 24-passenger school bus. A zone fare system is used.

It is estimated that the system currently carries between 300 to 400
passengers per week with increases expected as people become more aware of the
transit system as a viable transportation alternative.

In addition to this system, the U.S. Air Force operates a transit system at
F.E. Warren AFB. This system is intended to provide circulation within the
base. Two-way service is available on the Warren route with service offered
at 30-minute headways between 6:00 AM to 8:00 AM, 11:00 AM to 1:00 PM, and
4:00 PM to 6:00 PM. The F.E. Warren AFB transit system is within about one-
third mile of the main base entrance, which is also served by Jitney, Inc.,
thus a transfer connection could be made between the two systems.

In addition to the above, Laramie County School District No. I operates school
buses within the western two-thirds of Laramie County. The District operates
47 bus routes for school children. The buses are garaged near the junction of
Interstate 80 and College Drive.

Taxi service in Cheyenne is provided by Checker-Yellow Cab which operates 24
hours a day on a demand call basis, usually utilizing 10 taxis during the day
and 5 taxis at night. It averages 400 fares per day, with single passenger
trips constituting approximately 90 percent of the fares. Peak hours are 7:00
AM to 9:00 AM and 3:00 PM to 6:00 PM.

Rental cars are availbale in Cheyenne through major automobile leasing
companies.

Intercity bus service to Cheyenne is provided by Greyhound and Trailways.

Trailways has two routes, both operating on a north-south axis. Route 8505
runs two round trips daily from Billings, Montana, to Denver, Colorado, and
services the communities of Wheatland, Chugwater, and Cheyenne, Wyoming, and
Fort Collins and Denver, Colorado. Trailways Route 8506 runs three round
trips daily from Rapid City, South Dakota, to Denver, Colorado. Service on
this route is provided to Torrington and Cheyenne, Wyoming, and Fort Collins
and Denver, Colorado. An additional two round trins daily are provided
between Cheyenne, Fort Collins, and Denver. )
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Trailways operates with 46 passenger buses and reports an average 45 percent
load on its routes in the area.

Greyhound has two routes serving the study area. Route 558 operates four
round trips daily from Chicago, Illinois, to Salt Lake City, Utah, and
services the communities of Laramie, Cheyenne, and Pine Bluffs in Wyoming and
Kimball, Nebraska. Route 571 operates three round trips daily between
Cheyenne, Wyoming, to St. Louis, Missouri, and provides service to Greeley and
Denver, Colorado.

Greyhound reports approximately 19,000 passengers boarding in Cheyenne in 1982
with an approximately equal number deboarding. About 200,000 passengers
traveled through Cheyenne.

2.6.5 Pedestrian and Bicycle Facilities

The City of Cheyenne adopted a formal bikeway plan in December 1975. The
plan, prepared by the Cheyenne-Laramie County Regional Planning Office,
established a general development framework for a master bikeway network and
set the stage for securing funds for implementation. In 1977 the City
utilized community development funds to employ a consultant to prepare
detailed construction drawings for the entire bikeway network which included
bike routes, bike paths, and bike lanes. The City of Cheyenne, in its effort
to respond to the need and demand for bikeways, adopted a revised bikeway
system plan.

Those plans have been implemented as monies become available; however,
bikeways are not a major priority of the City of Cheyenne. Recent sections of
bikeway improvements have occurred as a result of associated projects.

Figure 2.6.5-1 illustrates the existing and proposed bikeway system. This
consists of bike paths, lanes, and designated routes. Approximately
40 percent of the system has been completed within the last 8 years. The
majority of routes, paths, and lanes exist in the northern sections of the
city primarily due to the presence of large recreational facilities and major
street renovation projects such as Dell Range Boulevard, Pershing Boulevard,
19th Street, and Logan Avenue. Major improvements in the south include the
Interstate 180 Corridor project, which will include bike lanes, and Optimist
Park. The Optimist Park project includes a bike and pedestrian path which is
anticipated to be linked with the Village Creek South redevelopment project (a
nine block renewal project undertaken in concert with private and public
funds). No additional development is anticipated to occur this fiscal year.

The downtown area has an extensive pedestrian network consisting totally of
sidewalks. Except for the State Office complex there are no tunnels or
skyways in Cheyenne. The surrounding areas of the Central Business District
consist of a myriad of sidewalks and paved streets with intermittent areas of
graveled streets and no sidewalks. Specific areas of Cheyenne have
concentrated areas void of formal pedestrian paths. Sections of South Cheyenne
and northeast Cheyenne are prominent among the areas with no sidewalks or
paved streets. In these areas, the level of pedestrian and bicycle facilities
is inadequate.
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The 3-year average frequency of bicycle/vehicular accidents has remained
almost constant over the past decade. The 1972 to 1974 3-year average is
17.0 accidents per year. The 1980 to 1982 3-year average is 17.3 accidents
per year.

2
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3.0 ENVIRONMENTAL CONSEQUENCES, MITIGATION MEASURES, AND UNAVOIDABLE
IMPACTS

3.1 Analytic Methods

In order to maximize the assessment process, data collection and analysis
efforts focused on the Area of Concentrated Study (ACS) within the Region of
Influence (ROI) where impacts were projected to be concentrated. This area
was based on the location of F.E. Warren AFB and the 100 Peacekeeper in
Minuteman Silos Launch Facilities (LFs). This area also focused attention on
those portions of the ROI where appreciable project-induced population growth
is anticipated since transportation systems in these areas would also be more
directly affected by the project.

3.1.1 Roads

3.1.1.1 Population Centers

3.1.1.1.1 Travel Demand

3.1.1.1.1.1 Baseline Future - No Action Alternative

The time period for peak project-related housing demand in Cheyenne will be
1985. The normal operation period will begin in 1q90. Thus, these years were
used for baseline conditions. Population forecasts for baseline time periods
for the Cheyenne area formed the basis for determining baseline housing
needs. These housing units were allocated to various parts of the Cheyenne
area where the anticipated growth could logically occur.

Discussions with city and state officials provided information on probable
roadway improvements which would occur in the next 5 to 10 years. These
changes were incorporated into the roadway model network for future years for
the Cheyenne area.

Following the above population and housing forecasts and anticipated roadway
improvement changes, trip generation procedures were used as described in
Section 2.5.1.1.1, Travel Demand, to produce baseline traffic conditions for
the Cheyenne area.

For the communities of Wheatland, Chugwater, Torrington, Gering, Kimball, Pine
Bluffs and Scottsbluff, and other population centers within the study trans-
portation network, historic traffic growth in each area was reviewed. The
major planned roadway improvements were discussed with community and state
officials. Based on a review of previous traffic trends, probable roadway
improvements, and discussions with the Wyoming and Nebraska state officials,
the roads in the population centers in Wyoming were assigned an average annual
traffic growth rate of 2 percent. Similarly, the roads In the population
centers in Nebraska were assigned an annual growth rate of 2.5 percent. These
growth rates were used to estimate baseline traffic conditions for the peak
construction period and the operational phase beginning in 1990.
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3.1.1.1.1.2 Proposed Action

Project-related and induced manpower estimates (Tables 1.1-1 and 1.1-2) formed

the basis for determining housing needs and were used in estimating travel

demand. Based on manpower needs, estimates were made of housing unit

requirements for the peak construction year and for project operating condi-

tions following construction (see Appendix A).

These housing units were allocated to various parts of the area where growth
could logically occur. The housing data were then aggregated into traffic
zones using Bureau of Census tracts and block groupings.

Project-related travel patterns were evaluated on the basis of projected work
locations, work schedules, and vehicle occupancies.

In order to determine travel patterns, assumptions were made for work hours
and vehicle occupancies. For the purposes of this study, it was assumed that
all project-related employees would make work trips during the same peak
hours, and that vehicle occupancies would be similar to those currently noted.

Based on the above assumptions, the peak-hour project-related traffic demand
was determined. The number of additional vehicle trips made, as a result of
the project, was combined with baseline traffic volume projections to
determine impacts of the project on the road system. Appendix A contains a
complete description of this process.

3.1.1.1.2 Traffic Engineering

3.1.1.1.2.1 Baseline Future - No Action Alternative

The methodology for describing existing conditions was extended in order to
predict future conditions in the region without the construction of the proj-
ect.

Projected volumes from the travel demand model for the Cheyenne area,
described in Section 3.1.1.1.1, were used for future baseline year traffic
volumes in the analysis. Capacity analyses were performed for applicable
roadways, the Interstate system, major interchanges, and intersections for
baseline conditions. Facilities that would experience a serious reduction in
capacity to below level of service (LOS) "C" were identified, along with those
already operating at LOS "D" or lower which would also be impacted. Similar
analyses were conducted for queuing, delay, and safety, utilizing the same
travel demand model information.

3.1.1.1.2.2 Proposed Action

The method for predicting impacts of the project on capacity, queuing, delay,
and safety was to extend the methodology for describing existing baseline
conditions in the region.

The combined peak-hour project-related traffic volumes and the baseline traf-

fic volume projections for the Cheyenne area were used to perform the capacity
analyses for the Interstate system and major interchanges and intersections.
Queuing, delay, and safety analyses were also performed for the road system.
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The combined traffic volumes for Wheatland, Chugwater, Torrington, Gering,
Kimball, and Scottsbluff, and other population centers were utilized to
conduct the traffic analyses at major intersections and roadway segments.

3.1.1.1.3 Physical Conditions

3.1.1.1.3.1 Baseline Future - No Action Alternative

The methodology for describing existing conditions was extended in order to
predict future conditions in the region without the project. It was assumed
that Minuteman transporter/erector (T/E) routes would continue to be used, and
their physical condition would remain essentially unchanged with the current
level of maintenance.

3.1.1.1.3.2 Proposed Action

The method for predicting impacts was to study the future roadway conditions
with the projected volumes and requirements of the vehicles that would be
using the roadways as part of the project. The roadways were also studied to
determine the effects of a large and continuous number of construction vehi-
cles.

Roadways were analyzed for their ability to meet engineering criteria, includ-
ing horizontal and vertical alignment, intersection turning radius, roadway
widths, and weights of the construction vehicles as well as other project-
related vehicles.

Since physical conditions have been analyzed only for the T/E routes (of which
only a small proportion fall within population centers) separate analytic
methods were not developed for use in population centers. The methods used
were the same as those for. rural areas which are described in Sec-
tion 3.1.1.2.3.2.

3.1.1.2 Rural Areas

3.1.1.2.1 Travel Demand

3.1.1.2.1.1 Baseline Future - No Action Alternative

The roadway network in rural areas interconnecting the communities consists of
the Interstate system, state highways, and county roads.

Historic traffic growth within the rural areas was reviewed and probable
roadway improvements were discussed with the State officials. The states
normally project traffic volumes on various highway facilities to a design
year 20 years hence. Based on a review of previous traffic trends, planned
roadway improvements, the 20-year traffic projections, and discussions with
Wyorming and Nebraska State officials, the following average annual traffic
growth rates were selected:
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Wyoming

Rural Interstate - 4.0% average annual traffic growth rate
Rural State Highways - 2.5% " " " " "

County Roads - 1.0% 1 I" " I"

Nebraska

Rural Interstate - 3.0% average annual traffic growth rate
Rural State Highway - 2.5% " " "1 "t am

County Roads - 1.0% " I a " "

These growth rates were used to estimate baseline traffic conditions.

The peak year of project-related construction varies in the rural areas. These
peak years of construction determined the baseline time periods for which
traffic forecasts were made for both the No Action and Proposed Action alter-
natives. A preliminary schedule calls for Flights to be worked in the follow-
ing order: P, 0, T, R, S, A, B, C, D, and E. The first 20 LFs to be modified
will be in Flights P, Q, T, and R in early 1986. All modifications are to be
completed during 1989. Based on the estimation for Flight sequence and time
schedules, construction activities for each county were determined for pur-
poses of analysis only. These are summarized in Table 3.1.1-1.

3.1.1.2.1.2 Proposed Action

The number of additional vehicle trips made, as a result of the project, was
combined with baseline traffic volume projections to determine impacts of the
project on the road system.

Light vehicle traffic on selected roads is expected to increase in the range
of 10 to 100 vehicles per day. The precise traffic number will depend upon
the number of sites being modified along the same route during the same time
period. Approximately half of this traffic is estimated to originate at
F.E. Warren AFB. Based on this information, a decision was made to take a
conservative approach and use the higher number of 100 vehicles per day on the
selected routes.

Large-truck traffic is also estimated to increase in the range of 2 to 20 ve-
hicles per day on selected routes. A small percentage of the heavy truck
traffic is expected to originate at F.E. Warren AFB. Again, a conservative
approach was taken and the higher number of 20 vehicles per day was used.

All four stages of the missile will be transported over public roads from
F.E. Warren AFB to the selected LF. The frequency of missile movements, once
the system is operational, is expected to be slightly higher than with
Minuteman.

Truck traffic required for T/E road construction was also included in the
analysis.

3)
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Table 3.1.1-1

ESTIMATED CONSTRUCTION ACTIVITY SEQUENCE BY COUNTIES

FLIGHTS Number of Launch Facilities1

Laramie Platte Goshen Kimball Banner
County County County County County

P 10

Q 7 3
T 10

R 3 7

S 10

A 10

B 2 3 5

C 10
0 8 2

E 4 6
TOTAL: 33 16 20 14 17

Note: I Total number of Launch Facilities for the project is 100.
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3.1.1.2.2 Traffic Engineering

3.1.1.2.2.1 Baseline Future - No Action Alternative

Estimated traffic volumes for future baseline years for the roadway network in
rural areas were used to conduct the traffic analyses for the Interstate
system, state highways, and county roads.

3.1.1.2.2.2 Proposed Action

The combined peak-hour project-related traffic volumes and the baseline traf-
fic volume projections for the roadway network in rural areas were utilized to
perform the traffic analyses for the Interstate system, state highways, and
county roads.

3.1.1.2.3 Physical Conditions

3.1.1.2.3.1 Baseline Future - No Action Alternative

The methodology for describing existing conditions was extended in order to
predict future conditions in the region without the project.

3.1.1.2.3.2 Proposed Action

The analytic method used to assess the environmental consequences of the
Proposed Action on physical road conditions in rural areas consisted initially
of comparing the information gathered during the inventory of T/E routes with
the various design standards relating to the stage transporter (S/T) vehicle.

The S/T vehicle, loaded with Stage I, was used as the design vehicle for
purposes of this analysis. The vehicle weighs approximately 220,000 pounds
loaded, with axle loadings of 30,000 pounds. The S/T vehicle is shown in
Figure 3.1.1-1.

The S/T vehicle is approximately 12 feet longer, 2 feet wider, and 1 foot,
2 inches higher than the Minuteman T/E. The Minuteman T/E vehicle is shown in
Figure 3.1.1-2. Although the S/T is approximately 100,000 pounds heavier than
the loaded T/E when carrying Stage I, its single wheel load is about
1,000 pounds less than the T/E wheel load because there are 8 wheels per axle
on the S/T versus 4 wheels per axle on the T/E.

The 3 T/E trailer axles are spaced approximately 67 inches apart with a total
group span of 11 feet, 2 inches. The total group load is about
54,000 pounds. The total maximum load on any two S/T trailer axles is about
56,000 pounds, which is approximately 2,000 pounds or 3.6 percent heavier than
the T/E axle group load. The S/T can negotiate a tighter turn than the T/E.

Preliminary roadway and bridge standards used for this analysis for the S/T
specifically refer to roadway width, shoulder width, pavement structure, curve
radii, superelevation, cross slope, longitudinal grades, vertical clearance,
and cover for culverts. A basic assumption in the analysis is that the T/E
routes will be upgraded to meet the vehicle standards of the project. A
further assumption is that the existing conditions of other public roadways
that may be impacted by project-related construction activities will be ade-
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quately maintained. Examples of culvert standards are shown in Table 3.1.1-2
and bridge standards are shown in Table 3.1.1-3.

Table 3.1.1-2

STANDARDS FOR CULVERTS

Culvert Type Minimum Cover

Reinforced Concrete Pipe
Diameter 12 to 42 in. 2 ft
Diameter greater than 42 in Diameter/1.75

Corrugated Metal Pipe
Diameter to 120 in Diameter/1.75,
Diameter over 120 in (21 in. min)

Di ameter/3

Corrugated Metal Pipe Arch Span/3, (21 in min)

Reinforced Concrete Arch
Culverts

Spans to 14 ft Span/2.5 (4 ft min)
Spans 15 to 22 ft Span/3.5 (6 ft min)

Table 3.1.1-3

PROJECT BRIDGE CRITERIA

Bridge Capacity Maximum Span Allowable

HIO 9 ft
H12 12 ft
H15 35 ft
H20 40 ft
HS20 80 ft

Note: The bridge criteria include the following restrictions:

1) No other vehicles are permitted on the structure while the loaded
S/T is traversing the bridge.

2) The S/T will traverse the centerline of the bridge.

During the inventory, road surface type was recorded in terms of the Wyoming
State Classification system. It wp determined that surface classes C (graded
and drained earth roads), D (soil surface roads), and E-I (gravel roads not
graded or drained) did not meet the preliminary route standards of this
project.
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A computerized procedure was used to compare the inventory data with the above
standards and prepare a summary of inadequate physical conditions. For exam-
ple, many of the gravel and earth roads inventoried had a homogeneous section
with no distinction between roadway and shoulders. Total widths (roadway plus
both shoulders) were therefore compared with design standards.

The project bridge criteria presented in Table 3.1.1-3 and the methods by
which they were derived were reviewed for this preliminary analysis. A more
detailed analysis of individual bridges will be required to determine if they
are structurally adequate to carry the loaded S/T. Such analyses would
distinguish between simple and continuous spans; inventory and operating
loading conditions; and would take into consideration wheel distribution and
impact factors. While the majority of bridges carrying T/E routes can be
analyzed using information available from existing state inspection reports,
additional inspections may be necessary in a number of cases. The culvert
design standards should also be reviewed, based on the axle and wheel loadings
of the S/T vehicle.

It should be noted that the potential road and structural deficiencies identi-
fied in this report will be verified through an evaluation process by the
Military Traffic Management Command (MTMC), the Federal Highway Administration
(FHWA), the Department of the Air Force, and the state and local transporta-
tion departments.

In addition to the T/E routes, consideration must be given to other rural
county routes that may experience project-related traffic increases. The
AASHTO Geometric Design Guide for local roads and streets provides the engi-
neering standards for these roadways.

3.1.2 Railroads

3.1.2.1 Baseline Future - No Action Alternative

A formal traffic forecast is difficult to prepare due to lack of information
from the railroads and limited information available from public agencies.

Projected future traffic growth was determined through discussions with rail-
road officials.

3.1.2.2 Proposed Action

The railroad impact assessment is based on an analysis of the ýroject-related
rail traffic demand which would be added to the baseline railruad traffic. A
determination of the types of cargo best suited for transportation by rail was
made and allocated to those railroad lines which serve pr)ject ;ites.

3.1.3 Aviation

3.1.3.1 Baseline Future - No Action Alternative

Estimates of future travel demand for passengers using commercial airline

services considered the following facts:

0 Regional and national trends;

3-10



o Statewide forecasts (most state aviation plans are outdated due to
recent events, e.g., the air controllers' strike, increased fuel
prices, etc.), the Federal Aviation Administration (FAA) Terminal
Forecasts, and discussion with airport officials;

o Growth in personal income;

o Remoteness of the area served by the airport; and

o Competitive nature of the market, as noted in the fare structures.

General aviation forecasts also depend on the factors listed above, although
the importance of any one factor would vary.

Based upon the projected aircraft mix and load factors, aircraft operations
were estimated.

The possible construction of a heliport at Memorial Hospital in Cheyenne is an
issue which can only be addressed qualitatively.

3.1.3.2 Proposed Action

Project-related traffic operations were added to baseline conditions to deter-
mine the impact of the project on the area airports and the regional air
traffic system. The total traffic resulting from the project was compared
with existing and planned capacity. Special requirements, such as longer
runways, heavier loads, etc., were also considered.

3.1.4 Public Transit

3.1.4.1 Baseline Future - No Action Alternative

Project-related transit demand is based on projected population and housing
demands. Analysis included the ability of the transit system to serve the
demands of the added population.

3.1.4.2 Proposed Action

The methodology employed for developing the profile of future trends is the
same as that used for the No Action alternative.

3.1.5 Pedestrian and Bicycle Facilities

3.1.5.1 Baseline Future - No Action Alternative

The same methodology which was employed in developing a profile of existing
conditions was used based on proposed facilities to be added during the base-
line years.

Increases in pedestrian and bicycle trips were based on analysis of proposed
facility additions.
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3.1.5.2 Proposed Action

Additional pedestrian and bicycle trips were determined as a result of an
analysis of additional project-related public facilities (schools, hospitals,
parks, etc.). Analysis was done on the access, LOS, and safety of the various
pedestrian and bicycle facilities and their interrelationships with vehicular
traffic.

3.2 Assumptions and Assumed Mitigations

3.2.1 Assumptions

Basic assumptions used in the roadway analysis include the following:

o The transporter/erector route will be upgraded to meet the vehicle
standards of the project;

o The existing conditions of other public roadways that are impacted
by project-related construction vehicles will be adequately
maintained during the construction phase; and

0 Necessary roadway changes concerning the F.E. Warren AFB roadway
Alternatives RI, R2, and R3 will be made to meet the vehicle
standards of the project.

3.2.2 Assumed Mitigations

No special mitigations were assumed for the purpose of impact analysis.

3.3 Level of Impact Definitions

The basic objective of a transportation facility is to accommodate a quantity
of traffic demand with an acceptable quality of service. Additional project-
related traffic demand would have an impact on the quality of transportation
service. Levels of impact are defined below for each of the transportation
elements.

3.3.1 Roads

For roads, the levels of impacts are measured primarily by changes in the
traffic level of service and the physical condition of the roadway system.
Also considered are the amount of delay, length of queues, and vehicular
safety. Criteria for urban and rural systems are provided where appropriate.

3.3.1.1 Level of Service

The measure of quality of service is a function of the ratio of the rate of
flow to the capacity of the transportation facility. The LOS concept defines
this function and generally describes the operating conditions a driver may
experience while traveling on a particular roadway. LOS on a particular
roadway varies primarily with volume. Table 3.3.1-1 shows a range from level
A (best) to level F (worst).
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Table 3.3.1-1

LEVEL OF SERVICE

A Free flow with low volumes and high speeds.

B Stable flow with operating speeds beginning to be restricted somewhat by
traffic conditions.

C Stable flow, but speeds and maneuverability are more closely controlled by
high volumes.

D Approaches unstable flow with tolerable operating speeds being maintained
though considerably affected by changes in operating conditions.

E Unstable flow with speeds lower than in level D and volumes at or near
maximum possible capacity. Possible stoppages of momentary duration.

F Forced flow with low speeds and volume below maximum capacity resulting
from queues of vehicles backing up from a restriction downstream.
Possible stoppages for short or long periods of time.

Source: 1965 Highway Capacity Manual.

Levels of impact for LOS are characterized as follows:

0 Negligible Impact - Will result in no change in LOS for categories
A, B, or C. Although actual traffic volumes may increase, the
motorist would perceive no difference in traffic operations.

0 Low Impact - Will result in LOS category changes from A to B, or B
to C; but no changes in LOS categories D, E, or F. The motorist
might perceive a slight change in traffic.

0 Moderate Impact - Will result in LOS category changes from A to C,
C to D, D to E, or E to F. The motorist would perceive a noticeable
decrease in the quality of service in traffic operations.

0 High Impact - Will result in LOS category changes from A to D, A to
E, and A to F, B to D, B to E, B to F, C to E, C to F, and D to F.
The motorist would perceive a drastic decrease in quality of service
in traffic operations.

3.3.1.2 Physical Conditions

The levels of impact for physical conditions are as follows:

0 Negligible Impact - Will result in no change in existing roadway
conditions.
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0 Low Impact - Will result in minimum change in existing roadway
conditions involving minor deterioration, which would be corrected
during routine maintenance. Motorists might perceive a slight de-
crease in roadway conditions.

0 Moderate Impact - Will result in noticeable change in existing
roadway conditions requiring site-specific repairs or maintenance
due to deterioration.

0 High Impact - Will result in a severe change in existing roadway
conditions, requiring extensive reconstruction or a substantial
increase in the overall maintenance cycle.

3.3.1.3 Queues

The levels of impact for queues are as follows:

o Negligible Impact - Will result in no change from projected baseline
length of queues.

o Low Impact - Will result in an increase from projected baseline
length of queues. Vehicles will pass through signalized intersec-
tions within one cycle length (a complete change in signal indica-
tions from red to green to yellow to red).

o Moderate Impact - Will result in an increase from projected baseline
length of queues. Vehicles will pass through signalized intersec-
tions within two cycle lengths.

o High Impact - Will result in an increase from projected baseline
length of queues. Vehicles will pass through signalized intersec-
tions in two or more cycle lengths.

In a rural situation, queues are a function of the speed of traffic (covered
by delays) and are not based on signalized intersections as in an urban
setting.

3.3.1.4 Delay (Urban)

The levels of impact for delay are as follows:

0 Negligible Impact - Will result in no increase in delay or total
travel time from projected baseline.

0 Low Impact - Will result in an increase in delay from projected
baseline. Motorists will begin to reduce the acceptable space or
gap between cross traffic for entering a stream flow of traffic.

0 Moderate Impact - Will result in an increase in delay from projected
baseline. Motorists will begin to reduce their gap acceptance and
occasionally use alternate travel routes.

0 High Impact - Will result in an increase in delay from projected
baseline. Motorists will find and use alternate travel routes.
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3.3.1.5 Delay (Rural)

In a rural situation, the levels of impact for delay are as follows:

o Negligible Impact - Will result in no increase in delay or total
travel time from projected baseline.

0 Low Impact - Will result in an increase in delay from projected
baseline. Queues of vehicles will begin to form at speeds of the
slowest vehicle in the stream.

o Moderate Impact - Will result in an increase in delay from projected
baseline. Queues of vehicles will begin to form and in some cases
might result in the halting of traffic and use of alternative
routes.

o High Impact - Will result in an increase in delay from projected
baseline. Motorists will be required to halt frequently, and where
possible, take alternative routes.

Delays are taken as a function of flow rates (both ways), speed of travel,

speed variance, and passing sight distance.

3.3.1.6 Safety

The levels of impact for safety are as follows:

0 Negligible Impact - Will result in no change from projected baseline
accidents.

o Low Impact - Will result in a change from projected baseline acci-
dents, involving minimal property damage (less than $200), no injur-
ies, and no loss of life.

0 Moderate Impact - Will result in a change from projected baseline
accidents involving property damage over $200, minor injuries, and
no loss of life.

0 High Impact - Will result in a change from projected baseline acci-
dents, involving property damage over $200, major injuries, and/or
loss of life.

The Manual on Uniform Traffic Control Devices (FHWA 1978) recognizes an acci-
dent with property damage in the amount of at least $100 important enough to
be considered in the design warrants for traffic signal systems. However, the
motor vehicle registries in various states require an accident with property
damage of $200 or more to be reported in writing by the vehicle owners.
Therefore, this monetary amount formed the basis for assessing damage.
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3.3.2 Railroads

For railroads, the levels of impact are measured by changes in various aspects
of transportation, such as frequency of service, number and capacity of
trains, holding facilities and rail yards, and system of operations. The
levels of impact for railroads are as follows:

0 Negligible Impact - Change in projected baseline that will result in
no increase in regular services and volumes.

0 Low Impact - Change in projected baseline that will require no
additional manpower to handle additional freight with present sched-
ules and physical facilities.

0 Moderate Impact - Change in projected baseline that will require
additional manpower and modifications to system of operations to
handle additional freight.

0 High Impact - Change in projected baseline that will require addi-
tional manpower and the use of all present capacity of holding
facilities, rail yards, and other physical facilities to handle
additional freight. Enlargement or relocation of facilities will be
necessary.

3.3.3 Aviation

For airports, the level of impact is measured by changes in air operations,
safety, and land-side facilities. The levels of impact for aviation are as
fol lows:

0 Negligible Impact - Change in projected baseline that will cause no
increases in airport operations or land-side volumes.

o Low Impact - Change in projected baseline that will permit increased
air operations to remain within limits of safety regulations and not
appreciably change demand for land-side facilities.

0 Moderate Impact - Change in projected baseline that will require
appreciable enlargement of airport land-side facilities, but air
traffic operations will remain within safety limits.

o High Impact - Change in projected baseline that will approach limits
of air traffic operations safety, requiring changes in projected
baseline operation procedures. Land-side facilities will approach
capacity for any expansion at the present airport site.

3.3.4 Public Transit

For local commuter bus transportation, quality of service is measured by
scheduling, passenger comfort, and ease of travel. At some point, bus capac-
ity can be exceeded and additional buses should be placed in service.
Additional buses could offer a higher level of passenger comfort, but might
have a slight adverse effect on overall traffic flow. The levels of impact
for public transit are as follows:
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o Negligible Impact - Change in projected baseline that will cause an
increase in the number of passengers, but require no schedule
modifications.

0 Low Impact - Change in projected baseline. All passengers will be
seated but modifications to schedules will be required due to in-
creased passengers.

o Moderate Impact - Change in projected baseline. There will be
standees at peak hours and schedule changes will be necessary.

0 High Impact - Change in projected baseline. Standees approach bus
capacity and additional vehicles must be acquired.

For taxis, the level of impact is measured by response, travel time, and size
of fleet. The levels of impact for taxis are as follows:

0 Negligible Impact - Change in projected baseline that will cause no
increase in response time or travel time.

0 Low Impact - Change in projected baseline that will cause minor
increases in response time and travel times.

0 Moderate Impact - Change in projected baseline that will cause
noticeable increases in response and tr3vel times; vehicles may be
added to the fleet.

0 High Impact - Change in projected baseline that will increase re-
sponse time beyond reasonable customer acceptable levels; vehicles
will be added to the fleet.

3.3.5 Pedestrian and Bicycle Facilities

For pedestrians and bicyclists, the level of impact is measured by the safety
of the pedestrian or bicyclist, as defined in Section 3.3.1.6.

3.4 Significance Determination

Once the level of impact is identified, the significance of the impact can be
determined.

Significance is a measure of the importance of an impact. It is a function of
the interaction between level of impact and the context in which the impact
occurs. Context represents the various qualitative conditions present in the
existing environment which operate to magnify or diminish the importance of
the impact. If one or more of the following conditions is present, the impact
will be considered significant: whether the impact affects public safety,
whether the impact is likely to be highly controversial, whether the action
and its impact are related to other actions with individually insignificant
but cumulatively significant impacts, and whether institutional responses to
the impact will be extensive.
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A more detailed rationale for determination of significance for each of the
transportation criteria is presented here. As can be seen, they address the
public safety and institutional conditions cited above.

3.4.1 Roads

An impact will be considered significant if one or more of the following
conditions are present:

0 Level of service - A reduction in LOS will occur for more than
1 hour (an accepted criteria for analysis and design of roadway
facilities) or the LOS will be reduced below minimum desirable
design standards, generally accpeted to be level C.

o Physical Condition - A decrease in existing roadway conditions will
occur over an extended period requiring substantial physical
improvements or substantially increased maintenance.

0 Queues - An increase in length of queues will occur for more than
1 hour (an accepted criteria for analysis and design of roadway
facilities) or will begin to extend to adjacent intersections.

0 Delay - An increase in delay of more than 5 minutes (an accepted
criteria for analysis) will occur or alternate travel routes will
become congested.

o Safety - An increase in number of accidents per year will occur and
necessitate change of traffic control device or substantial
geometric improvements.

3.4.2 Railroads

An impact will be considered significant if it could result in increased
railroad traffic for a continuously extended period of time which will require
substantial modification to facilities or could begin to affect train traffic
beyond the project area.

3.4.3 Aviation

An impact will be considered significant if it could result in increased
operations over a continuously extended period of time which require
substantial physical improvements or cause violations in air operations safety
regulations.

3.4.4 Public Transit

An impact will be considered significant if it could result in an appreciable
increase in the number of passengers over a continuously extended period of
time which will require additional vehicles.
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3.4.5 Pedestrian and Bicycle Facilities

An impact will be considered significant if it could result in an appreciable
increase in accidents which will warrant physical or safety-related improve-
ments.

3.5 Environmental Consequences of the Proposed Action and the No

Action Alternative

3.5.1 Roads

3.5.1.1 Population Centers

3.5.1.1.1 Baseline Future - No Action Alternative

3.5.1.1.1.1 Laramie County, Wyoming

Consideration was given to the project-related transportation impact on other
population centers of Laramie County. Based on available information, it
became apparent that the rural road network associated with the LF modifica-
tions needed detailed study. With the exception of Cheyenne and Pine Bluffs,
population and associated traffic increases for small population centers
(including Burns, Albin, Carpenter, Egbert, and Hillsdale) were negligible and
did not warrant detailed study.

Cheyenne. Average daily traffic (ADT) and design hourly volumes (DHV) for the
study network for the year 1985 (without the project) are shown in Fig-
ures 3.5.1-1 and 3.5.1-2.

On Interstate 25, traffic volumes range from a minimum of 7,200 ADT north of
Vandehei interchange to a maximum of J16-O.00 ADT on the segnent- between the
Randall Avenue and Central Avenue interchanges. This maximum ADT segamnt is .
coiifdered to be the critical freeway segment on Interstate ?- within the
study network for capacity analysis purposes. LOS was calculated to be "B.'1,
for both northbound and southbound traffic. Weaving sections at the inter-
change of Interstate 25 and Randall Avenue were also analyzed and found to be
LOS "A" in both directions.

On Interstate 80, traffic volumes ranged from a minimum of 5,200 ADT east of
College Drive to a maximum of 7,000 ADT in the vicinity of the interchange
with Interstate 25. The freeway segment between Interstate 25 and U.S. 85 was
considered as the critical segment. The LOS was calculated to be "B" for both
eastbound and westbound traffic.

ADT and DHV for the study network for the year 1990 (without the project) are
shown in Figure 3.5.1-3 and 3.5.1-4. The traffic volumes and capacity anal-
yses show trends similar to 1985 traffic volumes.

For principal arterials, minor arterials, and important collectors, capacity
is considered to equal the most restricted intersection along the route.
Therefore, capacity analyses and LOS for arterials and collectors for 1985 and
1990 (without the project) are controlled by intersections.
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Analysis of the baseline Cheyenne road system indicates that traffic problems
4! may arise, not so much from overall high traffic volumes but from deficiencies

in the circulation system. The development of an adequate circulation system
would spread traffic demand over a larger system, thus avoiding the concentra-
tion of traffic demand that leads to congestion.

Figure 3.5.1-5 identifies both corridors in the street network and inter-
sections that necesessitate further study.

Soecific corridors with baseline circulation problems include:

o Missile Drive to Deming Drive;

o Deming Drive - Ninth Street to Converse Avenue;

o Converse Avenue between Dell Range Boulevard and Pershing Boulevard;

o lbth Street/Lincolnway between Missile Drive and Converse Avenue;

0 19th Street and 20th Street between Missile Drive and Pershing
Boulevard;

0 Central Avenue - Yellowstone Road bet-deen Eighth Street and Prairie
Avenue; and

o Evans Avenue between Pershing Boulevard and 16th Street.

In addition to the above, several intersecticns on Pershing Boulevard, Randall

Avenue, and Dell Range Boulevard have baseline circulation problems.

3.5.1.1.1.2 Platte County, Wyoming

Consideration was given to the project-related transportation impact on popu-
lation centers of Platte County. Based on available information, it became
apparent that the countywide rural road network associated with the LF modifi-
cations needed detailed study. Population and associated traffic increases
for Wheatland and Chtigwater appeared to necessitate detailed study.
Figures 3.5.1-6 to 3.5.1-9 show 1986 traffic volumes, with and without
project, and 1990 baseline traffic volumes for Wheatland and Chugwater.

3.5.1.1.1.3 Goshen County, W 0ominq

Consideration was given to the project-related trarisportation imp'ct on popu-
lation centers of Goshen County. Based on available informatior , it became
apparent that the rural road network associated with the LF modifications
needed detailed study. Population and associated traffic 'ncreases for small
population cer~ters, including Lingle, Fort Laramie, LaGrange, Yoder, Hawk
Springs, Huntl(y, Fort Laramie National Monument, and Veteran were negligible
and did not warrant detailed study. A study was m~ade of project-related
traffic in Torrington; Figures 3.5.1-10 and 3.5.1-11 show 1988 traffic
volumes, with and without the project, and 1990 basel.ne traffic volumes for
the town.
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3.5.1.1.1.4 Kimball County, Nebraska

Consideration was given to the project-related transportation impact on popu-
lation centers of Kimball County. Based on available information, it became
apparent that the countywide rural road network associated with the LF modifi-
cations needed detailed study. Population and associated traffic increases
for Bushnell were negligible and did not warrant detailed study.

Currently available information indicates that Kimball may be a dispatch
station for the project and warranted study. Figures 3.5.1-12 ano 3.5.1-13
show 1986 traffic volumes, with and without project, and 1990 baseline traffic
volumes for Kimball.

3.5.1.1.1.5 Banner County, Nebraska

Consideration was given to the project-related transportation impact on popu-
lation centers of Banner County. Based on available information, it became
apparent that the countywide rural road network associated with the LF modifi-
cations needed detailed study. Population and associated traffic increases
for Harrisburg were negligible and did not warrant detailed study.

3.5.1.1.1.6 Scotts Bluff County, Nebraska

Consideration was given to the project-related transportation impact on popu-
lation centers of Scotts Bluff County. Based on available information, it
became apparent that the countywide rural road network associated with the LF
modifications needed detailed study. Population and associated traffic in-
creases for population centers, including, Mitchell, Morrill, Terrytown, and
Lyman were negligible and did not warrant detailed study.

3.5.1.1.2 Proposed Action

3.5.1.1.2.1 Laramie County, Wyoming

Cheyenne. Figures 3.5.1-14 and 3.5.1-15 show the project-related 1985 ADT
volumes on the Cheyenne roadway network.

Under the Proposed Action for 1985 (the peak onbase construction year), the
assignment of AM peak-hour traffic volumes indicates that several roadway
sections, intersections, and interchanges may have traffic volume increases.
Details of this analysis are shown in Appendix A. Many additional
intersections will have a negligible impact. Project-related operational
traffic beginning in 1990 will have a negligible and not significant impact.

Road traffic demand on the Cheyenne roadway system under the Proposed Action
will have an overall moderate, I, t tcrm, local ir'act that will be
significant because it will reduce level of service below minimum desirable
design standards, In oarticular. level of service decreases will occur at the
Interstate 25 at Randall interchange; at the intersections of Yellowstone Road
-with Prairie Avenue and Central Avenue; at varioQus intersertions on 19th
Street and 20th Street between Pershing Boulevard and Missile Drive; at
v various intersections on Pershing Boulevard between Converse Avenue and

•-Randall Avenue; at the intersections of 16th Street with Ames Avenue and
Missile Drive; at the intersections of 24th Street with Central Avenue and
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Carey Avenue; and at the intersection of Snyder Avenue with Randall Avenue.
Level of service reductions at some of these intersections have moderate or
high impacts. Several impacts are significant since the level of service is
reduced below minimum desirable design standards. There is an overall
moderate, short-term, local impact that is significant.

A~moderate, short-term, local level]of - imact that is significai-t-_-w•i1-occur_
due to thZe hegth of ueues at the Randall Avenue gate entrance to F.E. Warren
AF6, and at oter intersections in Cheyenne. The impact will he sinif-jicant
since the queues may extend to the adjacent intersections. TheýiIb._
moaerate, shorf-term level of impact in.:fe _at the Randall Avenue
interchange oue to the potential for accidents. This is significant because
it will require geometric improvements to the irtec-4at"e. However, at the
overall local level, there will be a low, not significant impact on safety in
terms of the number of accidents resulting in property damage anL minor
injuries. At various intersections there will be low impacts in the amount of-
delay motorists will experience. i

Cheyenne's population is expected to incr.ise by 3.9 percent due to the
project and there will be a co.recpondirig increase in traffic on city
streets. As the level of street maintenance is affected by t-affic,
maintenance requirements will also increase during project imprlementation.
This will have a low impact on the physical condition of city streets that
will not be significant. Extra truck traffic due to construction activities
at F.E. Warren AFB is estimated at 18 trucks per working day for the years
1984 to 1986. The impact of this traffic will be negligible.

The higher traffic in Cheyenne due to the city's population increase will have
a low impact on the physical condition of city streets, which will be
corrected during routine maintenance. This impact will not be significant.

Three alternative road configurations (referred to as RI, R2, and R3 in
Figures 3.5.1-16 through 3.5.1-18) were specified for F.E. Warren AFB.
Alternative R2 is the Proposed Action. These alternatives essentially offer
varying means of access to the Stage Storage Area and the Weapons Storagei
Area. Both R1 and R2 involve the realignment of Happy Jack Road to tho
Missile Drive interchange with Interstate 25. This includes the potential
removal of the existing Happy Jack Road bridge over Interstate 25. This
realignment of Happy Jack Road has been proposed by state and local
transportation officials independently of the Peacekeeper project.
Alternative R1 also proposes that the Country Club Road bridge be raised or
that the Interstate 25 grade be lowered at this crossing. Alternative R3
proposes that Round Top Road be utilized for access to either Interstate 80 or
U.S. 30. A new interchange with Interstate 80 would be required.

Some motorists who live near the Happy Jack Road crossing with Interstate 25
may find it inconvenient to use Missile Drive rather than the present Happy
Jack Road crossing. However, the majority of motorists who use Happy Jack
Road will have the following advantages due to the realignment:
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o Faster access to Interstates 25 or 80 via the Missile Drive/Inter-
state 25 interchange.

o Safer access to downtown Cheyenne than is available via the
hazardous Colorado and Southern Railroad underpass "tubes" on Happy
Jack Road east of Interstate 25.

Thus, the Happy Jack Road realignment should result in a long-term benefit.
No short-term construction delays should be encountered by Happy Jack Road
motorists since the realignment will be completed before traffic is diverted
from the present Interstate 25 crossing. Construction delays on Interstate 25
may be encountered when the Happy Jack Road bridge is removed for RI and R2,
but these delays should have low and not significant impact.

Alternative R1 will have a high level of impact that will be significant due
to delays associated with the construction phase of the Country Club Road
bridge improvements. The current bridge is too low for Peacekeeper traffic
and either the bridge must be raised or the roadway lowered. If the bridge is
raised, the existing traffic will have to be diverted to the Interstate 25/
Central Avenue interchange. If the Interstate 25 grade is lowered, the Inter-
state 25 motorists will be delayed during this construction operation.

Proposed Action R2 and Alternative RI have a low and not significant impact
due to construction delays encountered when the Happy Jack Road bridge is
removed.

Alternative R3 will have a low impact that will not be significant due to
minor construction delays associated with the physical improvements to Inter-
state 80 and Round Top Road. This alternative includes the construction of a
new diamond interchange with Interstate 80, which should cause only minor
construction delays.

A design option to RI and R2 involves the retention of the present Happy Jack
Road and Country Club Road bridges with the existing vertical clearances over
Interstate 25. It may be possible for the stage transporter vehicle to oper-
ate with the existing clearances under certain driving conditions and with
lane usage restrictions. If this design option is adopted, the impacts
associated with the bridge changes would not be applicable.

A design option for R2 and R3 involves the utilization of Round Top Road as a
means of connecting the Stage Storage Area and the Weapons Storage Area. It
is assumed that a new bridge structure will be required for the Crow Creek
crossing. It is further assumed that a temporary structure will be provided
during the building of the new bridge. This will minimize delays for Round
Top Road motorists and result in a low and not significant impact for this
design option. Also, the roadway improvements on F.E. Warren AFB associated
with RI, R2, and R3 will cause minimum delays and will result in low and not
significant impacts.

Implementation of Ri, R2, or R3 would provide for the separation of project-
related traffic from other base traffic, resulting in long-term benefits and
improved circulation on the base. Both R2 and R3 provide a direct connection
between the Weapons and Stage Storage Areas. This connection will facilitate
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the onbase movement of Peacekeeper vehicles between these areas and reduce the
impact on offbase roadways which occur with RI.

Regardless of which alternative is selected, it appears that general traffic
will continue to utilize Gates No. 1 and 2 due to the proximity to Cheyenne
population centers. The alternative Round Top Road entrances will be primar-
ily used by the stage transporter vehicle and associated operations.

Analysis indicated that project-related growth in Pine Bluffs will have a
negligible traffic impact.

3.5.1.1.2.2 Platte County, Wyoming

Currently available information indicates that Wheatland's population will
increase as a result of the project. The traffic analysis identified three
intersections which will be impacted:

0 Ninth Street and South Street: LOS in all directions reduced from
B/C to C/D;

0 16th Street and South Street: LOS for South Street reduced from B/C
to 0; and

o Ninth Street and Gilchrist Street: LOS for Ninth Street reduced

from B/C to C/O.

These impacts which range from low to high, will be significant.

The town of Chugwater was identified in a preliminary trarfic analysis as
warranting further study; however, the town was found to be negligibly im-
pacted by the level of traffic increase associated with the project.

3.5.1.1.2.3 Goshen County, Wyoming

The traffic analysis for Torrington identified one intersection with LOS
reduction. The Main Street intersection with U.S. 26 and 85 will have a LOS
reduction from A to C resulting in a moderate and significant impact.

3.5.1.1.2.4 Kimball County, Nebraska

Based on current information, it appears that road traffic demand in Kimball
under the project would have an overall negligible level of impact on the
roadway system. LOS would have a negligible level of impact as there are no
changes in LOS.

Generally speaking, the public would not notice any significant change in
traffic conditions. Impacts on traffic operations and safety would be negli-
gible with the road system continuing to operate at high levels of service.

3.5.1.1.2.5 Banner County, Nebraska

The cumulative effect of project-related activity will not result in any
significant impacts in population centers.
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3.5.1.1.2.6 Scotts Bluff County, Nebraska

The cumulative effect of project-related activity will not result in any
significant impacts in population centers.

3.5.1.2 Rural Areas

3.5.1.2.1 Baseline Future - No Action Alternative

3.5.1.2.1.1 Agricultural Traffic in Rural Areas

Special consideration was given to agricultural harvest operations. Data from
an appropriate permanent traffic counter, located in an area subject to har-
vest operations, were carefully studied. The Wyoming Highway Department (WHD)
operates a continuous automatic traffic recorder (Station 190) on State High-
way 154 near Veteran in Goshen County.

Station 190 had a 1982 ADT of 402. This is higher than the ADT figures gener-
ally found on the rural roads evaluated for this study. The effect of the
November harvest is evident when comparing 1982 October and November traffic
data. For example, the October ADT was 445 and the November ADT was 450.
However, the peak day in October was only 656 compared to a peak day in
November of 1,013. Records show that the peak day was Saturday, November 6.
The volume on Friday, November 5, was 875 and the volume on Sunday,
November 7, was 757. The peak day volume was 2.5 times t0e ADT.

A further examination was made of the highest hourly volumes at this sta-
tion. Roadways are normally designed for the 30th to 50th highest hourly
traffic volumes. The chart below shows the range of the high hourly volumes.

Highest Hour of the Hourly Traffic Percentage of
Year (Ranking) Volume (Vehs) ADT

ist 82 20.4%
10th 65 16.2%
20th 63 15.7%
30th 60 14.9%
40th 58 14.4%
50th 55 13.7%

An appraisal of this data indicates the following:

o The highest daily volume associated with harvest may be considerably

higher than the ADT (possibly by a factor of 2.5);

o The highest hourly volumes range from 15 to 20 percent of the ADT;

o The highest hourly volumes are well within the capacity of a 2-lane
rural road; and

o Special consideration should be given to the traffic associated with
harvest operations. The agricultural vehicles are heavy, bulky, and
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slow-moving. The effect of these vehicles on traffic operations is
greater than their absolute numbers would indicate.

Similar relationships between peak harvest traffic and ADT can be expected in

the other counties within the ROI.

3.5.1.2.1.2 Laramie County, Wyoming

Baseline (without the project) ADT volumes on all project-related roads in
Laramie County were estimated for the peak construction year and the projected
operational phase. As discussed previously, the peak year of construction in
rural areas will depend upon phasing of LF-related construction. Based on
available information, it was assumed that 1987 would be the peak construction
year for much of Laramie County. Therefore, 1987 was used for the baseline
analysis for the project. In addition, 1990 was assumed to be the year in
which the project operational phase would begin. Thus, 1990 was also used in
the baseline analysis for the No Action Alternative. The 1987 baseline ADT
volumec for project-related roads in Laramie County were estimated by applying
average annual growth rates to the existing 1983 ADT volumes. These ADT
growth rates were based upon a review of previous traffic trends and discus-
sions with Wyoming State Highway officials. Average annual growth rates by
road classification are summarized below:

Rural Interstates 4.0 percent
Rural State Highways 2.5 percent
County Roads 1.0 percent

From a capacity standpoint, all 1987 estimated baseline ADT volumes on proj-
ect-related roads in the county would remain low and would be well within the
capacity of the existing roadways (Figure 3.5.1-19). For example, 1987 base-
line ADT for links of U.S. 85 within the county would range from 1,330 to
1,440, an increase ranging from 130 to 140 over existing 1983 volumes. The
highest 1987 estimated baseline traffic volumes in the county would be 4,800
ADT for portions of Interstates 80 and 25, still well below this roadway's
capacity volume. For county roads, the 1987 estimated baseline volumes are
much lower than the capacity of the roadways.

To estimate baseline ADT volumes in the county for the project operational
phase, the average annual growth rates were applied to 1983 traffic volumes
(Figure 3.5.1-20). Operational phase estimated ADT volumes for roadways
within the county were well within the capacity of those roadways to accommo-
date the increased volumes. For example, 1990 baseline ADT volumes on links
of U.S. 85 would range from 1,430 to 1,550 or an increase of 230 and 250,
respectively, over 1983 volumes. The highest 1990 estimated baseline ADT
volumes in the county would be 5,400 on two portions of Interstates 80 and 25,
still well below this roadway's capacity. Baseline 1990 volumes on county
roads would again fall far below the capacity of the roadways.

For physical conditions of roadways within the county under No Action condi-
tions, it was assumed that Minuteman T/E routes would continue to be used
during baseline years and their physical condition would remain essentially
unchanged with the current level of maintenance.
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3.5.1.2.1.3 Platte County, Wyoming

Baseline (without the project) ADT volumes on all project-related roads in
Platte County were estimated for the peak construction year and the project
operational phase. As discussed previously, the peak year of construction in
rural areas will depend upon scheduling of LF-related construction. Based on
available information, it was assumed that 1986 would be the peak construction
year for much of Platte County. Therefore, 1986 was used for the baseline
analysis. In addition, 1990 was assumed to be the year in which the project's
operational phase would begin. Thus, 1990 was also used in the baseline
analysis.

The 1986 baseline ADT volumes for project-related roads in Platte County were
estimated by applying average annual traffic growth rates to the existing 1983
ADT volumes. These growth rates were based upon a review of previous traffic
trends and discussions with Wyoming State Highway officials. Average annual
growth rates by road classification are summarized below:

Rural Interstates 4.0 percent
Rural State Highways 2.5 percent
County Roads 1.0 percent

From a capacity standpoint, all 1986 estimated baseline ADT volumes on proj-
ect-related -oads in the county would remain low and would be within the
capacity of tne existing roadways (Figure 3.5.1-21). For example, 1986 base-
line ADT for links of Interstate 25 within the county would range from 3,400
to 3,600, an increase of 400 over existing 1983 volumes. The highest 1986
estimated baseline traffic volumes in the county would be 3,600 ADT for por-
tions of Interstate 25, a figure still well below this roadway's capacity
volume. For county roads, the 1986 estimated baseline volumes are much lower
than the capacity of the roadways.

To estimate baseline ADT volumes in the county for the project operational
phase, the average annual growth rates were applied to 1983 traffic volumes
(Figure 3.5.1-22). Operational phase estimated ADT volumes for roadways
within the county were within the capacity of those roadways to accommodate
the increased voluw,:;. For example, the 1990 baseline ADT volumes on links of
Interstate 25 would range from 3,950 to 4,210 or an increase of 950 and 1,010,
respectively, over 1983 volumes. The highest 1990 estimated baseline ADT
volumes in the county would be 4,210 on portions of Interstate 25, still below
this roadway's capacity. Baseline 1990 volumes on county roads would again
fall far below the capacity of the roadways.

Under No Action it was assumed that Minuteman T/E routes would continue to be
used during baseline years and their physical condition would remain essen-
tially unchanged, with the current level of maintenance.

3.5.1.2.1.4 Goshen County, Wyoming

Baseline (without the project) ADT volumes on all project-related roads in
Goshen County were estimated for the peak construction year and the project
operational phase. As discussed previously, the peak year of construction in
rural areas will depend upon phasing of LF-related construction. Based on
available information, it was assumed that 1988 would be the peak construction
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year for much of Goshen County. Therefore, 1988 was used for the baseline
analysis. In addition, 1990 was assumed to be the year in which the project-
operational phase would begin. Thus, 1990 was also used in the baseline
analysis.

The 1988 baseline ADT volumes for project-related roads in Goshen County were
estimated by applying average annual traffic growth rates to the existing 1983
ADT volumes. These growth rates were based upon a review of previous traffic
trends and discussions with Wyoming State Highway officials. Average annual
growth rates by road classification are summarized below:

Rural Interstates 4.0 percent
Rural State Highways 2.5 percent
County Roads 1.0 percent

From a capacity standpoint, all 1988 estimated baseline ADT volumes on proj-
ect-related roads in the county would remain low and would be well within the
capacity of the existing roadways (Figure 3.5.1-23). For example, 1988 base-
line ADT for links of U.S. 85 within the county would range from 1,440 to
2,830, and increase ranging from 140 to 330 over existing 1983 volumes. The
highest 1988 estimated baseline traffic volumes in the county would be 5,320
ADT for portions of U.S. 96 and 85, a figure still below these roadways'
capacity volumes. For county roads, the 1988 estimated baseline volumes are
much lower than the capacity of the roadways.

To estimate baseline ADT volumes in the county for the project operational
phase, the average annual growth rates were applied to 1983 traffic volumes
(Figure 3.5.1-24). Operational phase estimated ADT volumes for roadways
within the county were within the capacity of those roadways to accommodate
the increased volumes. For example, the 1990 baseline ADT volumes on links of
U.S. 85 would range from 1,550 to 2,970 or an increase of 250 and 470, respec-
tively, over 1983 volumes. The highest 1990 estimated baseline ADT volumes in
the county would be 5,580 on portions of U.S. 26 and 85, still below these
roadways' capacities. Again, baseline 1990 volumes on county roads would fall
far below the capacity of the roadways.

Under No Action, it was assumed that Minuteman T/E routes would continue to be
used during baseline years and their physical condition would remain essen-
tially unchanged with the current level of maintenance.

3.5.1.2.1.5 Kimball County, Nebraska

Baseline (without the project) ADT volumes on all project-related roads in
Kimball County were estimated for the peak construction year and the project
operational phase.

As discussed previously, the peak year of constructicn in rural areas will
depend upon the scheduling of LF-related construction. Based on available
information, it was assumed that 1989 would be the peak construction year for
much of Kimball County. Therefore, 1989 was used for the baseline analysis.
In addition, 1990 was assumed to be the year in which the project-operational
phase would begin, thus 1990 was also used in the baseline analysis.
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The 1989 baseline ADT volumes for project-related roads in Kimball County were
estimated by applying average annual traffic growth rates to the existing 1983
ADT volumes. These growth rates were based upon a review of previous traffic
trends and discussions with Nebraska State Highway officials. Average annual
growth rates by road classification are summarized below.

Rural Interstates 3.0 percent
Rural State Highways 2.5 percent
County Roads 1.0 percent

From a capacity standpoint, all 1989 estimated baseline ADT volumes on proj-
ect-related roads in the county would remain low and would be within the
capacity of the existing roadways (Figure 3.5.1-25). For example, 1989 base-
line ADT for links of State Highway 71 within the county would range from
1,970 to 2,550, an increase ranging from 270 to 350 over existing 1983 vol-
umes. The highest 1989 estimated baseline traffic volumes in the county would
be 4,900 ADT for portions of Interstate 80, a figure still below this road-
way's capacity volume. For county roads, the 1989 estimated baseline volumes
are much lower than the capacity of the roadways.

To estimate baseline ADT volumes in the county for the project operational
phase, the average annual traffic growth rates were applied to 1983 traffic
volumes through 1990 (Figure 3.5.1-26). Operational phase estimated ADT
volumes for roadways within the county were within the capacity of those
roadways to accommodate the increased volumes. For example, the 1990 baseline
ADT volumes on links of State Highway 71 would range from 2,020 to 2,620 or an
increase of 320 and 420, respectively, over 1983 volumes. The highest 1990
estimated baseline ADT volumes in the county, which would occur on portions of
Interstate 80, would be 5,130, still below this roadway's capacity. Baseline
1990 volumes on county roads would again fall far below any of these volumes.

Under No Action, it was assumed that Minuteman T/E routes would continue to be
used during baseline years and their physical condition would remain essen-
tially unchanged with the current level of maintenance.

3.5.1.2.1.6 Banner County, Nebraska

Baseline (without the project) ADT volumes on all project-related roads in
Banner County were estimated for the peak construction year and the project
operational phase.

As discussed previously, the peak year of construction in rural areas will
depend upon the phasing of LF-related construction. Based on available infor-
mation, it was assumed that 1988 and 1989 would be the peak construction years
for much of Banner County. Therefore, 1988 and 1989 were used for the base-
line analysis. In addition, 1990 was assumed to be the year in which the
project operational phase would begin. Thus, 1990 was also used in the base-
line analysis.

The 1988 and 1989 baseline ADT volumes for project-related roads in Banner
County were estimated by applying average traffic annual growth rates to the
existing 1983 ADT volumes. These growth rates were based upon a review of
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previous traffic trends and discussions with Nebraska State Highway offi-
cials. Average annual traffic growth rates by road classification are summa-
rized below:

Rural Interstates 3.0 percent
Rural State Highways 2.5 percent
County Roads 1.0 percent

From a capacity standpoint, all 1988 and 1989 estimated baseline ADT volumes
on project-related roads in the county would remain low and would be within
the capacity of the existing roadways (Figure 3.5.1-27). For example, 1988
and 1989 baseline ADT for links of State Highway 71 within the county would
range from 1,730 to 1,920, an increase ranging from 220 to 230 over existing
1983 volumes. The 1,920 volume quoted above also represents the highest
estimated baseline traffic volume in the county. This figure is still below
the road's capacity volume. For county roads, the 1988 and 1989 estimated
baseline volumes are much lower than the capacity of the roadways.

To estimate baseline ADT volumes in the county for the project operational
phase, the average annual growth rates were applied to 1983 traffic volumes
(Figure 3.5.1-28). Operational phase estimated ADT volumes for roadways
within the county were within the capacity of those roadways to accommodate
the increased volumes. For example, 1990 baseline ADT volumes on links of
State Highway 71 would range from 1,780 to 2,020 or an increase of 280 and
320, respectively, over 1983 volumes. The 2,020 volume quoted above also
represents the highest estimated baseline traffic volume in the county. This
figure is still below this roadway's capacity. Baseline 1990 volumes on
county roads would again fall far below the capacity of the roadways.

Under No Action, it was assumed that Minuteman T/E routes would continue to be
used during baseline years and their physical conditions would remain essen-
tially unchanged with the current level of maintenance.

3.5.1.2.1.7 Scotts Bluff County, Nebraska

Baseline (without the project) ADT volumes on all project-related roads in
Scotts Bluff County were estimated for the peak construction year and the
project operational phase.

As discussed previously, the peak year of construction in rural areas will
depend upon the phasing of LF-related construction. Based on available infor-
mation, it was assumed that 1988 would be the peak construction year for much
of Scotts Bluff County. Therefore, 1988 was used for the baseline analysis.
In addition, 1990 was assumed to be the year when the operational phase of the
project would begin. Thus, 1990 was also used in the baseline analysis.

The 1988 baseline ADT volumes for project-related roads in Scotts Bluff County
were estimated by applying average annual traffic growth rates to the existing
1983 ADT volumes. These rates were based upon a review of previous traffic
trends and discussions with Nebraska State Highway officials. Average annual
growth rates by road classification are summarized below:
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Rural Interstates 3.0 percent
Rural State Highways 2.4 percent
County Roads 1.0 percent

From a capacity standpoint, all 1988 estimated baseline ADT volumes on
project-related roads in the county would remain low and would be within the
capacity of the existing roadways (Figure 3.5.1-29). For example, 1988
estimated baseline traffic volumes in the county would be 8,490 ADT for por-
tions of U.S. 26, a figure below this roadway's capacity volume.

To estimate baseline ADT volumes in the county for the project operational
phase, the average annual growth rates were applied to 1983 traffic volumes
(Figure 3.5.1-30). Operational phase estimated ADT volumes for roadways
within the county were within the capacity of those roacways to accommodate
the increased volumes. For example, 1990 baseline ADT volumes on links of
State Highway 71 would range from 2,260 to 3,210 or an increase of 360 and
510, respectively, over 1983 volumes. The highest 1990 estimated baseline ADT
volume in the county would be 8,910 on portions of U.S. 26, still below this
roadway's capacity. Baseline 1990 volumes on county roads would again fall
far below the capacity of these roadways.

3.5.1.2.2 Proposed Action

The Proposed Action requires that existing T/E routes be able to accommodate
the specifications of the S/T vehicle. Projected roadway deficiencies on T/E
routes were assessed through an evaluation of existing roadway conditions
provided by the road inventory and applicable project design standards.
Table 3.5.1-1 shows basic roadway and structural deficiencies identified
during this evaluation. It should be noted that the potential road and struc-
tural deficiencies identified in this report are being verified through an
evaluation process by the MTMC, the FHWA, the Department of the Air Force, and
the state and local transportation departments (see Appendix B).

T/E roadways must have adequate surface type and surface width. Preliminary
results of the MTMC roadway evaluation study indicate that substantial roadway
improvements will be necessary. Many miles of existing gravel roads will
probably be paved, and existing paved roads may be reconstructed or
resurfaced.

The road evaluation study developed preliminary surfacing options shown below
to accommodate the Peacekeeper Project.
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Table 3.5.1-1

ALL COUNTIES
COMPARISON OF EXISTING CONDITIONS

WITH VARIOUS DESIGN STANDARDS

All Roads

Width Mileage

<18' 27.08
<20' 40.12
<24' 197.69
<26' 237.73
<28' 262.96
<30' 281.48

TOTAL MILES OF ROAD: 9 6 9 .9 0 a

Gravel Roadways

TOTAL MILES OF E-2 OR LESS: 306.83

Geometric Conditions

Substandard CurvesI 62

Culverts

Number
Type Total Number With Deficient Cover-

Box Culverts 157 No Standards
Reinforced Concrete Pipe 526 68
Corrugated Metal Pipe 1,077 352
Metal Pipe Arch 111 44
Other 0 No Standards
R.C. Arch Culverts 23 10

Note: I Substandard curves - curves that would be unable
to acconmnodate the required turning radius of the
stage transporter vehicle.

2 Cover refers to the thickness of material over the
top of a culvert structure that acts to distribute the
applied traffic loading.

a This figure includes mileage recorded on both sides
(direction) of the Interstate System.
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TRANSPORTER/ERECTOR ROUTE

SURFACING OPTIONS

Option "A" Option "B"

Combination Aggregate & Asphalt All Asphalt
STATE Miles Roadway Section Miles Roadwzy Section

WYOMING 75.29 40' wide; 6" aggregate Same as Option A
plus 3" asphalt

106.57 32' wide; 6" aggregate Same as Option A
plus 3" asphalt

17.90 32' wide; 3" asphalt Same as Option A

105.12 28' wide; 3" asphalt Same as Option A

145.11* 28' wide; 9" aggregate 181.39* 20' wide, 3" asphalt
on 28'wide, 9" ag-
gregate base

36.28* 24' wide; 9" aggregate

NEBRASKA 84.6* 22' wide; 7" asphalt Same as other option

71.2* 27' wide; 4" aggregate 71.2* 20' wide; 7" asphalt

31.5 1" asphalt overlay on Same as Option A
two 8' shoulders

Indicates currently a gravel-surfaced roadway.

The interstate highways, however, will remain unchanged except for
improvements to structures, mainly culverts. In addition, the NOOR has
recommended that seven links be removed from the - E system and nine links
added. The study also identified needed improvements to culverts and bridges.

Aggregate quantities determined from the Wyoming and Nebraska Highway propo-
sals are expected to be maximum estimates. Option A would require 1,700,000
cubic yards of aggregate and 710,000 cubic yards of asphaltic concrete.
Option B would require 1,380,000 cubic yards of aggregate and 1,050,000 cubic
yards of asphaltic concrete. Man-hour requirements for roadway improvements
are discussed in Appendix D. As recommended by the FHWA, careful consider-
ation should be given to using existing gravel in place (see Appendix E).

Due to the quantities of materials involved, aggregate sources and additional
roads utilized for hauls to the construction sites have been identified.
These are illustrated in Figure 3.5.1-31 which is enclosed as a foldout at the
end of the volume. The gravel pits are listed in Table 3.5.1-2 and the
additional roads required as haul routes are described in Table 3.5.1-3.

I
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Table 3.5.1-2

MATERIAL SOURCES BY COUNTY

Pit

Number Pit Name Location and Description

LARAMIE COUNTY, WY

L-1 Morris NWI Sec. 18 T14N R67W

L-2 Child NW1 Sec. 6 T14N R65W

L-3 Child Por. Sec. 5 T14N R65W

L-4 Hereford Por. Sec. 32 T14N R65W

L-5 Fogg Por. Sec. 9 T13N R65W

L-6 Miller Por. Sec. 7 T13N R63W

L-7 Lang SWI SEi Sec. 36 T13N R63W

L-8 Sanders NEI Sec. 30 T14N R60W

L-9 Rohweder NWI Sec. 19 T16N R61W

L-1O Goertz Por. Sec. 35 T16N R64W

L-11 Goertz Ni NWk SEi Sec. 34 T16N R64W

L-12 Warren Pole Creekpit NWi Sec. 11 T15N R66W

L-13 Nimmo 5½ Sec. 2 T17N R67W

L-14 Warren Livestock Por. Sec. 31 T18N R65W

L-15 Warren Livestock Por. Sec. 36 T18N R65W

L-16 Kirkbride SWk Sec. 28 T18N R64W

L-17 Krakow NWi Sec. 8 T18N R63W

L-18 Petsch NJ SEI Sec. 1 T18N R63W

L-19 Brown WA Sec. 8 T18N R62W

L-20 Bennett Por. Sec. 23 T19N R67W

L-21 Dunmire Por. Sec. 19 & 20 T19N R69W

PLATTE COUNTY, WY

P-I Burdette Pit Si, NWi & Ni SWI Sec. 23 T20N R67W

P-2 Harding Pit SEI Sec. 13 & NEI Sec. 24 T20N R67W

P-3 Burns SEI NEI Sec. 31 T21N R66W

P-4 G-8 Pit Por. Sec. 16 T21N R67W
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Table 3.5.1-2 Continued
MATERIAL SOURCES BY COUNTY

Pit

Number Pit Name Location and Description

P-5 T-Y-X NWi NWI Sec. 9 T21N R66W

P-6 Goertz Si SEi Sec. 20 & Ni NEI Sec. 29 T22N R66W
P-7 Graves Pit NEI Sec. 25

SEI Sec. 24 - T22N R67W

P-8 Artery Pit NWi Sec. 24 T22N R67W
P-9 Finnerty Pit Ni SEi Sec. 13 T22N R67W

P-10 Costopoulas Por. Sec. 13 T22N R67W

P-11 Ray Charles Ni NWi Sec. 35 T23N R68W
P-12 Buckles Pit #1 SWI SEI Sec. 2 & NWk NEI Sec. 12 T23N R68W
P-13 Buckles Pit #2 NEI SWI Sec. 1 T23N R68W
P-14 Weber Pit 51 SWI Sec. 16 T24N R67W

P-15 May Pit NEI SEI & SEI NEI Sec. 36 T23N R69W

P-16 Basin Pit No. 1 SWI SW* Sec. 21 T25N R67W
P-17 Johnson #2 SWI SWI Sec. 13 & NWI NWi Sec. 24 T25N R68W
P-18 Johnson #3 SEI NEI Sec. 14 & SWA NWK Sec. 13 T25N R68W
P-19 Fish Creek Pit #2 NEI Sec. 12 T25N R68W
P-20 Johnson Pit Ni Sec. 12 T25N R68W

P-21 Fish Creek Pit #1 Wi SEi Sec. 34 T26N R68W

P-22 Fish Creek Pit #1 SEI SWI Sec. 34 T26N R68W

P-23 Fish Creek Pit #2 NWI NEI Sec. 28 T26N R68W
P-24 Fish Creek Pit #2 SWI SEi Sec. 21 T26N R68W

P-25 Fish Creek Pit #2 Ei SWI Sec. 21 T26N R68W
P-26 Costopoulas Stockpile Sec. 5 & 6 T26N R65W

P-27 Crawford Pit #1 Si SWK Sec. 31 T27N R65W

P-28 Costopoulas, Limestone
Quarry Sec. 27 T27N R66W

P-29 Guernsey Stone Co. Sec. 23, 25, 26 T27N R66W
P-30 Rice Pit NEI Sec. 36 T24N R68W
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Table 3.5.1-2 Continued
MATERIAL SOURCES BY COUNTY

Pit

Number Pit Name Location and Description

GOSHEN COUNTY, WY

G-1 Johnson NWI Sec. 36 T19N R61W

G-2 Johnson No. I SWI Sec. 30 T19N R60W

G-3 Johnson Sec. 25 T19N R61W

G-4 Chamberlain NW* Sec. 18 T19N R60W

G-5 Matze Pit #3 SWj Sec. 13 T19N R62W

G-6 Lovercheck SWI NWI Sec. 20 T19N R62N

G-7 Yates SEI NEI Sec. 4 T19N R63W

G-8 Sanders SWI SWj Sec. 33 T20N R61W

G-9 Sherard NW* SWi Sec. 33 T20N R61W

G-1O Gross-Willkinson NJ SEI Sec. 32 T20N R61W
G-11 Costopoulas SEJ Sec. 32 T20N R61W

G-13 Schwab SEI NW1 Sec. 13 T21N R62W

G-14 Maxfield No. 2 NW* NEI Sec. 19 T22N R61W

G-15 Michael Pit NJ SEI Sec. 13 T22N R62W

G-16 Maxfield No. 1 NJ Sec. 13 T22N R62W

G-17 Eaton Pit Por. Sec. 32 T23N R63W

G-18 Coxbill Pit NJ NWI & NWI NEI Sec. 4 T22N R61W

G-19 Clapp Pit SEI SEI Sec. 32 T23N R61W

G-20 Goering Ni Sec. 30 T24N R60W

G-21 Goering Ni Sec. 25 T24N R61W

G-22 Loran Purtle Pit Por. Sec. 24 T24N R61W

G-23 Roy Hendrickson Pit SE* Sec. 15 T24N R61W

G-24 A.E. Olson-Shoemaker Pit NEI NWI Sec. 20 T24N R61W

G-25 Ernst Pit (Willis Young) NW*, NW*, SWj Sec. 16 T24N R61W

G-26 Holly Sugar SWi, NEI, SEI, NEI Sec. 16 T24N R61W

G-27 Holly Sugar NEI, SWI & NWL, NEI Sec. 16 T24N R61W

G-28 Tebbett (Torrington Wi SEI Sec. 4 T24N R61W
Cement Products)

G-2g Matze Pit #2 SEU Sec. 14 T19N R62W
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Table 3.5.1-2 Continued
MATERIAL SOURCES BY COUNTY

Pit

Number Pit Name Location and Description

G-30 Kaufman #1 NJ NWI Sec. 17 T20N R61W

G-31 Titchner SWI SWI Sec. 29 T25N R62W

G-32 Titchner SE* SEI Sec. 30 T25N R62W

G-33 Walter Kapke NWI SEI Sec. 30 T25N R62W

G-34 Costopoulas SW* Sec. 13 T25N R63W

G-35 Costopoulas NW* Sec. 14 T25N R63W

G-36 West SW* NEI & Ni NWI SEi Sec. 17 T25N R62W

G-37 Jackson Pit WI NEI Sec. 17 T25N R62W

G-38 Costopoulas S1 Sec. 8 T25N R62W

G-39 Jones NEI SWi Sec. 8 T25N R62W

G-40 State Pit NJ Sec. 14 T22N R61W

KIMBALL COUNTY, NE

K-1 Margaret Mimkin NE & SEk Sec. 8 T16N R58W

K-2 Ben King, Jr. El Sec. 29 T15N R57W

K-3 Myrtle Chandler Sec. 6 TI4N R57W

K-4 Wayne Lukassen Sec. 2 T15N R57W

K-5 Claude Morgan NWk Sec. 24 T15N R56W

K-6 Douglas Elrod Sec. 15 T12N R56W

K-7 Leo Lukassen Sec. 13 T12N R56W

K-8 Art Hafeman NW* Sec. I T14N R55W

K-9 DeLynn Peterson SEI Sec. 9 T16N R54W

K-1O Margis Bowman NEI Sec. 35 T16N R55W

K-11 Herbert Baack NW* Sec. 31 T16N R53W

K-12 Ronald Jones NEI Sec. 4 T15N R53W

K-13 Roy Mclrvin Ej Sec. 20 T15N R53W

K-14 Wayne Daum NEI Sec. 22 TI4N R54W
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Table 3.5.1-2 Continued
MATERIAL SOURCES BY COUNTY

Pit

Number Pit Name Location and Description

BANNER COUNTY, NE

B-i Keith Warner E½ Sec. 22 T20N R57W

B-2 Robert Harvey SEI NW* Sec. 22 T19N R57W

B-3 Mathews Ranches NW* SWI Sec. 10 T19N R56W

B-4 Iler Olsen NEI NWI Sec. 10 T19N R55W

B-5 Kirk 0. Swearington NEI NW* Sec. 8 T18N R57W

B-6 Kenneth Peterson NWI Sec. 11 T18N R57W

B-7 Bill Woodhouse SWI Sec. 25 T18N R56W

B-8 Albert Becker NEI NEI Sec. 33 T18N R58W

B-9 Frank Darnall SEk Sec. 4 T17N R57W

B-10 Ila Downer SW Sec. 23 T18N R56W

B-11 Bob Stauffer S½ NW* Sec. 15 TIBN R55W

B-12 Norman Brown NEI SEI Sec. 10 T18N R54W

B-13 Carl Schnieder SWj Sec. 23 T18N R53W

B-14 Floyd Soule NWi Sec. 20 T17N R56W

B-15 Don Brown W½ Sec. 31 T17N R55W

B-16 Harold Peterson NEI Sec. 3 T17N R54W

B-17 Norman Johnson SWI Sec. 14 T17N R53W

B-18 Melvin Knaub St SEI Sec. 4 T19N R57W

B-19 Larry Stoddard NEI NEI Sec. 16 T18N R55W
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Table 3.5.1-3

AGGREGATE HAULAGE ROUTES

Taken from County Road Maps Scaled from Maps

Link Type of Surface Length Miles

1001 Gravel Graded & Drained Road 3.2

1002 Paved Road, Low-Type 3.8

Paved Road, High-Type 1.2

1003 Primitive Road 2.2

1005 Paved Road, Low-Type 4.0
Gravel Graded & Drained 10.0

1006 Primitive Road 3.3

1007 Primitive Road 1.4 e
1008 Primitive Road 1.5

1009 Primitive Road 1.5

1010 Paved Road, Low-Type 2.0

1011 Improved Road 5.5

1012 Paved Road 3.0

Graded & Drained 9.0

1013 Improved Road 13.0

1014 Improved Road 5.0

1015 Improved Road 3.0

1016 Primitive Road 5.0

1017 Graded & Drained Road 5.0

1018 Paved Road 4.5

State Highway, Paved 2.2

1019 Graded & Drained 3.0

State Highway, Paved 4.0

1020 Paved Road 1.2

State Highway, Paved 8.0

1021 Graded & Drained Road 2.2

1023 Paved Road 11.0

1024 Gravel Graded & Drained (?) 13.0
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Table 3.5.1-3 Continued
AGGREGATE HAULAGE ROUTES

Taken from County Road Maps Scaled from Maps

Link Type of Surface Length Miles

1025 Gravel Graded & Drained 4.0

1026 Paved Road 4.0

1027 Paved Road 3.5

1028 Interstate 80 9.0

1029 Gravel Graded & Drained 4.0

1030 Gravel Graded & Drained 8.0

1031 Gravel Graded & Drained 13.0

1032 Gravel Graded & Drained 4.0

1033 Gravel Graded & Drained 2.0
Paved (U.S. 30) 13.0

1034 Gravel Road 1.5

1035 Gravel Road 4.5

1036 Graded Road 1.0

1037 Gravel Road 1.5

1038 Gravel Road 3.5

1039 Gravel Road 6.0

1040 Gravel Road 8.5

1041 Gravel Road 8.0

1042 Gravel Road 2.0
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Based on site visits and discussions with each of the six county engineers,
officials from WHD, the NDOR and private agencies, the sources of aggregate
were selected. Based on distance and road type, additional links required for
hauling aggregate were assigned.

Additional truck traffic will be required to transport these construction
materials. During the peak construction period, approximately 350 daily truck
trips will be required over the six county areas. This traffic will be in
addition to baseline truck traffic, which surveys show to be generally light
except for the harvest period.

Construction activities to upgrade the T/E routes (including certain bridges)
will have short-term, adverse impacts on the LOS, delays, and safety of many
of the roads in the six counties involved. Level of service and safety
impacts will be low and not significant. Delay impacts will be moderate and
significant especially when coupled with agricultural traffic at harvest
time. Construction activities at the Launch Facilities are expected to cause
delays that will have low impacts that are not significant. Likewise,
maintenance activities associated with other project-related roads will have
short-term adverse impacts on motorist delays. These delay impacts will be
low and not significant. Appendix C includes a discussion of maintenance
activities associated with gravel roadways.

Overall, however, there will be a substantial long-term beneficial effect on
the physical condition and safety of the T/E routes due to upgrading activi-
ties associated with the project.

Cable routing alternatives, including road crossings, are proposed. Short
motorist delays at individual locations may be encountered. The cumulative
impact of these delays at the Regional level will be negligible, and not
si gni fi cant.

The forecast increases in transportation activities, due to the dispatch sta-
tion options, are low. For the Proposed Action, which includes Kimball and
Chugwater, this will result in a low impact on roads that will not be signifi-
cant.

3.5.1.2.2.1 Laramie County, Wyoming

Traffic volumes on project-related roads in Laramie County under the project
were forecast for 1987, the county's peak project construction year. It is
estimated that project-related traffic volumes during peak construction will
be about 120 vehicles per day including about 20 heavy trucks. While this
represents a substantial daily traffic increase on the rural road system, the
resulting traffic volumes would have a negligible impact on traffic level of
servi ce.

Project impacts upon the 1987 estimated ADT volumes on links of U.S. 85 within
the county would range from 1,450 to 1,560, still below the minimum capacity
for a 2-lane road (Figure 3.5.1-32). If the project were implemented, the
highest 1987 estimated traffic volumes in the county would be 4,920 ADT which
would occur on portions of Interstates 80 and 25. These volumes would also be
below these roadways' capacity to accommodate maximum traffic volumes. For
county rnads, 1987 project-related traffic volumes are considerably less than
the volumes identified above for Interstate and state highways.
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The T/E route network will be improved under the project in the years 1985 and
1986 during which time construction traffic will be at its heaviest.
Additional truck traffic countywide is estimated at approximately 230 trucks
per day in 1985 and 124 trucks per day in 1986. It is expected that this
extra truck traffic, coupled with roadway construction activities, will cause
moderate delay impacts that will be significant.

Based on available information, project-operational requirements will not
generate substantially more traffic than is currently experienced for the
Minuteman program. Any roadway impacts, based on additional Peacekeeper
traffic, will be negligible and not significant.

The project requires that existing T/E routes be able to accommndate the S/T
vehicle. Projected roadway deficiencies on T/E routes were assessed through
an evaluation of existing roadway conditions and applicable project design
standards. Table 3.5.1-4 lists basic roadway and structural deficiencies
identified during this evaluation of physical condition.

It should be noted that the potential road and structural deficiencies identi-
fied in this report will be verified through an evaluation performed by the
MTMC, the FHWA, the Department of the Air Force, and state and local transpor-
tation departments.

3.5.1.2.2.2 Platte County, Wyoming

Traffic volumes on project-related roads in Platte County were forecast for
1986, the county's peak project construction year. As previously discussed,
it is estimated that project-related traffic volumes during peak construction
will be about 12U vehicles per day including about 20 heavy trucks. While
this represents a substantial daily traffic increase on the rural road system,
the resulting traffic volumes would have a negligible impact on traffic LOS.

Under the project, the 1986 estimated ADT volumes on links of Interstate 25
within the county would range from 3,520 to 3,720, still below the minimum
capacity for a 4-lane road (Figure 3.5.1-33). If the project were imple-
mented, the highest 1986 estimated traffic volumes in the county would be
3,720 ADT, which would occur on portions of Interstate 25. These volumes
would also be below this roadway's capacity to accommodate maximum traffic
volumes. For county roads, 1986 project-related traffic volumes are consider-
ably less than the volumes identified above for Interstate highways.

The T/E route network will be improved under the project in the years 1985 and
1986, during which time construction traffic will be at its heaviest.
Additional truck traffic countywide is estimated at 28 trucks per day in 1985
and 145 trucks per day in 1986. It is expected that this extra truck traffic,
coupled with roadway construction activities, will cause moderate delay
impacts that will be significant.

Based on available information, project-operational requirements will not
generate substantially more traffic than is currently experienced for the
Minuteman program. Any roadway impacts, based on additional Peacekeeper
vehicle traffic, will be negligible and not significant.
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Table 3.5.1-4

LARAMIE COUNTY
COMPARISON OF EXISTING CONDITIONS

WITH VARIOUS DESIGN STANDARDS

All Roads

Width Mileage

<18' 19.56
< 20' 22.62
<24' 79.69
<26' 82.95
<28' 83.75
<30' 83.75

a
TOTAL MILES OF ROAD IN THIS COUNTY: 416.81

Gravel Roadways

TOTAL MILES OF E-2 OR LESS: 102.28

Geometric Conditions

Substandard Curves1  16

Culverts
Number

Type Total Number With Deficient Cover 2

Box Culverts 24 No Standards
Reinforced Concrete Pipe 226 38
Corrugated Metal Pipe 498 161
Metal Pipe Arch 17 6
R.C. Arch Culverts 17 9

Note: 1 Substandard curves - curves that would be unable
to accommodate the required turning radius of the
stage transporter vehicle.

2 Cover refers to the thickness of material over the top
of a culvert structure that acts to distribute the applied
traffic loading.

a This figure includes mileage recorded on both sides
(direction) of the Interstate System.
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The project requires that existing T/E routes be able to accommodate the S/T
vehicle. Projected roadway deficiencies on T/E routes were assessed through
an evaluation of existing roadway conditions and applicable project design
standards.

It should be noted that the potential road and structural deficiencies identi-
fied in this report will be verified through an evaluation process by the
MTMC, the FHWA, the Department of the Air Force, and the state and local
transportation departments. Table 3.5.1-5 lists basic roadway and structural
deficiencies identified during this evaluation.

3.5.1.2.2.3 Goshen County, Wyoming

Traffic volumes from the project on project-related roads in Goshen County
were projected for 1988, the county's peak project construction year. As
previously discussed, it is estimated that project-related traffic volumes
during peak construction will be about 120 vehicles per day including about 20
heavy trucks. While this represents a substantial daily traffic increase on
the rural road system, the resulting traffic volumes would have a negligible
impact on traffic LOS.

Under the project, the 1988 estimated ADT volumes on links of U.S. 85 within
the county would range from 1,560 to 2,950, still below the minimum capacity
for a 2-lane road (Figure 3.5.1-34). If the project were implemented, the
highest 1988 estimated traffic volumes in the county would be 5,448 ADT which
would occur on portions of U.S. 26 and 85. These volumes would also be below
these roadways' capacities to accommodate maximum traffic volumes. For county
roads, 1988 traffic volumes under the project are considerably less than the
volumes identified above for U.S. routes.

The T/E route network will be improved under the project in the years 1986 and
1987 during which time construction traffic will be at its heaviest.
Additional truck traffic countywide is estimated at approximately 43 trucks
per day in 1986 and 115 trucks per day in 1987. It is expected that this
extra truck traffic, coupled with roadway construction activities, will cause
moderate delay impacts that will be significant.

Based on available information, project-operational requirements will not
generate substantially more traffic than is currently experienced for the
Minuteman program. Any roadway impacts, based on additional Peacekeeper
vehicle traffic, will be negligible and not significant.

The project requires that existing T/E routes be able to accommodate the S/T
vehicle. Projected roadway deficiencies on T/E routes were assessed through
an evaluation of existing roadway conditions and applicable project design
standards. Table 3.5.1-6 lists basic roadway and structural deficiencies
identified during this evaluation of physical condition.

It should be noted that the potential road and structural deficiencies identi-
fied in this report will be verified through an evaluation process by the
MTMC, FHWA, the Department of the Air Force, and the state and local transpor-
tation departments.
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Table 3.5.1-5

PLATTE COUNTY
COMPARISON OF EXISTING CONDITIONS

WITH VARIOUS DESIGN STANDARDS

All Roads

Width Mileage

<18' 0.31
<20' 0.96
<24' 20.03
<26' 23.43
<28' 25.31
< 30' 26,27

TOTAL MILES OF ROAD IN
THIS COUNTY: 169. 6 0 a

Gravel Roadways

TOTAL MILES OF E-2 OR LESS 32.72

Geometric Conditions

Substandard Curves 1  26

Culverts
Number 2

Type Total Number With Deficient Cover

Box Culverts 14 No Standards
Reinforced Concrete Pipe 125 19
Corrugated Metal Pipe 226 83
Metal Pipe Arch 9 5
R.C. Arch Culverts 5 1

Note: I Substandard curves - curves that would be unable
to accommodate the required turning radius of the
stage transporter vehicle.

2 Cover refers to the thickness of material over the
top of a culvert that acts to distribute the applied
traffic loading.

a This figure includes mileage recorded on both sides
(direction) of the Interstate System.
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Table 3.5.1-5

GOSHEN COUNTY
COMPARISON OF EXISTING CONDITIONS

WITH VARIOUS DESIGN STANDARDS

All Roads

Width Mileage

<18' 5.22
<20' 11.01
<24' 35.88
<26' 39.02
<28' 44.52
<30' 44.52

TOTAL MILES OF ROAD IN
THIS COUNTY: 138.99

Gravel Roadways

TOTAL MILES OF E-2 OR LESS: 44.52

Geometric Conditions

Substandard CurvesI 18

Culverts
Number

Type Total Number With Deficient Cover 2

Box Culverts 15 No Standards
Reinforced Concrete Pipe 57 6
Corrugated Metal Pipe 157 39
Metal Pipe Arch 12 0
R.C. Arch Culverts 0 0

Note: 1 Substandard curves - curves that would be unable
to accommodate the required turning radius of the
stage transporter vehicle.

2 Cover refers to material over the top of a culvert
that acts to distribute the applied traffic loading.
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3.5.1.2.2.4 Kimball County, Nebraska

Traffic volumes on project-related roads in Kimball County under the project
were forecast for 1989, the county's peak project construction year. As
previously discussed, it is estimated that project-related traffic volumes
will be about 120 vehicles per day during peak construction, including about
20 heavy trucks. While this represents a substantial daily traffic increase
on the rural road system, the resulting traffic volumes would have a negli-
gible impact on traffic LOS.

Under the project, the 1989 estimated ADT volumes on links of State Highway 71
within the county would range from 2,090 to 2,670, still below the minimum
capacity for a 2-lane road (Figure 3.5.1-35). If the project were imple-
mented, the highest 1989 estimated traffic volumes in the county would be
5,020 ADT which would occur on portions of Interstate 80. This volume would
also be below the roadway's capacity to accommodate maximum traffic volumes.
For county roads, 1989 traffic volumes under the project are considerably less
than the volumes identified above for Interstate and state highways.

The T/E route network will be improved under the project in the year 1987
during which time construction traffic will be at its heaviest. Countywide,
additional truck traffic is estimated at approximately 60 trucks per day
during this year. It is expected that this extra truck traffic, coupled with
roadway construction activities, will cause moderate delay impacts that will
be significant.

Based on available information, project-operational requirements will not
generate substantially more traffic than is currently experienced for the
Minuteman program. Any roadway impacts, based on additional Peacekeeper
vehicle traffic, will be negligible and not significant.

The Kimball railroad bridge over Nebraska State Highway 71 presently has a
clearance of only 13 feet, 6 inches. Alternative routes exist to preclude the
necessity of substantial and impractical changes to the existing railroad
overpass. These include:

o Use of the existing county road in Banner County between LF B-5 and
Route 71, adding about 12 miles of roads to the Defense Access Road
(DAR) system;

o Use of the existing county road in Banner County between LF B-6,
D-2, and Route 71 adding about 16 miles of roads to the DAR system;
and

o Use of the existing county road 2 miles west of Route 71 on Route 30
across an existing railroad at-grade and proceeding I mile north,
then 2 miles east to Route 71 which will require improvement of the
at-grade railroad crossing. This adds about 3 miles of roads to the
DAR system. This is the Proposed Action.

In addition to the mileage added by each alternative to the DAR system, the
first two alternatives involve a more circuitous travel route, thus generating
more vehicle-miles of travel for S/T operations. The last alternative will
require the least amount of upgrade and the least impact on the whole DAR
system.
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The project requires that existing T/E routes be able to accommodate the S/T
vehicle. Projected roadway deficiencies on T/E routes were assessed through
an evaluation of existing roadway conditions and applicable project design
standards.

County and State Highway departments have proposed a number of changes to the
present T/E network; these changes involve additions to and deletions from the
network as shown in Figure 3.5.1-35. The total road length added is approxi-
mately 7.5 miles; that deleted is approximately 4.5 miles.

It should be noted that potential road and structural deficiencies identified
in this report will be verified by the MTMC, FHWA, the Department of the Air
Force, and the state and local transportation departments. Table 3.5.1-7
lists basic roadway and structural deficiencies identified during this evalua-
tion of physical condition.

3.5.1.2.2.5 Banner County, Nebraska

Traffic volumes on project-related roads in Banner County under the project
were forecast for 1988 and 1989, the county's peak project construction
years. As previously discussed, it is estimated that project-related traffic
volumes during peak construction will be about 120 vehicles per day including
about 20 heavy trucks. While this represents a substantial daily traffic
increase on the rural road system, the resulting traffic volumes would have a
negligible impact on traffic LOS.

Project impacts upon the 1988 and 1989 estimated ADT volumes on links of State
Highway 71 within the county would range from 1,850 to 2,040, still below the
minimum capacity for a 2-lane road (Figure 3.5.1-36). The 2,040 volume quoted
above also represents the highest 1988 and 1989 estimated traffic volume in
the county. This volume would be below this roadway's capacity to accommodate
maximum traffic volumes. For county roads, 1988 and 1989 traffic volumes
under the project are considerably less than the volumes identified above for
state highways.

The T/E route network will be improved under the project in the year 1987 when
construction traffic will be at its heaviest. Additional truck traffic, coun-
tywide, is estimated at approximately 90 trucks per day for this year. It is
expected that this extra truck traffic, coupled with roadway construction
activities, will cause moderate delay impacts that will be significant.

Based on available information, project-operational requirements will not
generate substantially more traffic than is currently experienced for the
Minuteman program. Any roadway impacts, based on additional Peacekeeper
vehicle traffic, will be negligible and not significant.

The project requires that existing T/E routes be able to accommodate the S/T
vehicle. Projected roadway deficiencies on T/E routes were assessed through
an evaluation of existing roadway conditions and applicable project design
standards.

County and State Highway departments have proposed a number of changes to the
present T/E network improving link continuity and using better roads where
possible. These changes, involving additions to and deletions from the net-
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Table 3.5.1-7

KIMBALL COUNTY
COMPARISON OF EXISTING CONDITIONS

WITH VARIOUS DESIGN STANDARDS

All Roads

Width Mileage

< 18' 0.00
< 20' 0.03
< 24' 20.08
< 26' 43.29
< 28' 60.34
< 30' 62.28

TOTAL MILES OF ROAD IN
THIS COUNTY: 142.60

Gravel Roadways

TOTAL MILES OF E-2 OR LESS: 62.65

Geometric Conditions

Substandard Curvesi 1

Culverts
Number

Type Total Number With Deficient Cover'

Box Culverts 87 No Standards
Reinforced Concrete Pipe 118 5
Corrugated Metal Pipe 84 31
Metal Pipe Arch 41 18
R.C. Arch Culverts 1 0

Note: 1 Substandard curves - curves that would be unable
to accommodate the required turning radius of the
stage transporter vehicle.

2 Cover refers to the thickness of material that acts
to distribute the applied traffic loading.

a This figure includes mileage recorded on both sides
(direction) of the Interstate System.
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work, are shown in Figure 3.5.1-36. The total mileage added is approximately
28.5 miles while approximately 15 miles is deleted.

It should be noted that the potential road and structural deficiencies identi-
fied in this report will be verified through an evaluation process by the
MTMC, the FHWA, the uepartment of the Air Force, and the state and local
transportation departments. Table 3.5.1-8 lists basic roadway and structural
deficiencies identified during this evaluation of physical condition.

3.5.1.2.2.6 Scotts Bluff County, Nebraska

Traffic volumes on project-related roads in Scotts Bluff County were forecast
for 1988, the county's peak project construction year. As previously dis-
cussed, it is estimated that project-related traffic volumes during peak
construction will be about 120 vehicles per day including about 20 heavy
trucks. While this represents a substantial daily traffic increase on the
rural road system, the resulting traffic volumes would have a negligible
impact on traffic LOS that would not be significant.

Under the project, the 1988 estimated ADT volumes on links of State Highway 71
within the county would range from 2,270 to 3,170, still well below the mini-
mum capacity for a 2-lane road (Figure 3.5.1-37). If the project were imple-
mented, the highest 1988 estimated traffic volumes in the county would be
8,610 ADT which would occur on portions of U.S. 26. This volume would also be
below the roadway's capacity to accommodate maximum traffic volumes. For
county roads, 1988 project-related traffic volumes are below those identified
for U.S. routes and state highways.

3.5.2 Railroads

3.5.2.1 Baseline Future - No Action Alternative

Future trends in mainline shipments through the study area will depend on the
general economic conditions and competition among the other transcontinental
modes of travel.

Based on recent trends and discussions with rail officials, it can be assumed
that rail activity on the system as it presently exists would remain reason-
ably stable and within existing capacity.

One project that will affect the existing system is a coal rail line in east-
ern Wyoming extending into Nebraska. Chicago and North Western Transportation
Company (C&NW) and Burlington Northern (BN) are planning a new rail line to
serve an area of coal production in Campbell and Converse counties, Wyoming.
This project consists of construction of a 106-mile rail line from the area of
coal production to C&NW's existing line at Shawnee, Wyoming, and to BN's
existing line at Orin, Wyoming; rehabilitation of 45 miles of the existing
C&NW branch line east of Shawnee; construction of a 56-mile long connection to
the Union Pacific's existing North Platte Branch and construction of various
maintenance and operating facilities including over one million square feet of
repair and storage facilities in Morrill, Nebraska. C&NW estimates that the
line will reach an operational plateau in 1991 of approximately 40.3 million
tons per year of coal with an average of 12 trains per day in each direction.
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Table 3.5.1-8

BANNER COUNTY
COMPARISON OF EXISTING CONDITIONS

WITH VARIOUS DESIGN STANDARDS

All Roads

Width Mileage

< 18' 1.99
< 20' 5.50
< 24' 42.01
< 26' 49.04
< 28' 49.04
< 30' 64.66

TOTAL MILES OF ROAD IN 101.90
THIS COUNTY:

Gravel Roadways

TOTAL MILES OF E-2 OR LESS: 64.66

Geometric Conditions

Substandard Curves1 1

Culverts
Number 2

Type Total Number With Deficient Cover

Box Culverts 17 No Standards
Reinforced Concrete Pipe 0 0
Corrugated Metal Pipe 112 38
Metal Pipe Arch 32 15
R.C. Arch Culverts 0 0

Note: 1 Substandard curves - curver that would be unable
to accommodate the required turning radius of the
stage transporter vehicle.

2 Cover refers to the thickness of material over the
top of a culvert that acts to distribute the applied
traffic loading.
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It is difficult to analyze shipments to and from Cheyenne because of a lack of
data on the existing traffic originating and terminating there. However, based
on limited data, anticipated growth should remain well within existing capac-
i ty.

3.5.2.2 Proposed Action

Project-relaced impacts are difficult to predict, as the actual distribution
of materials to be delivered by rail or truck cannot be determined.

Based on discussions with rail officials, the existing rail system is under
capacity and could handle added shipments related to the project.

With numerous sidings throughout the area, it is possible that some of these
sidings could be used as rail delivery points for project materials, then
distributed to trucks for the various silo sites and roadway construction
segments. These sidings again are underused and should be capable of handling
these possible transfers using temporary equipment or facilities.

The primary impact on the rail yard in Cheyenne would occur during 1985 when
the construction peak occurs at F.E. Warren AFB. Additional operations would
be the result of material being switched at Cheyenne for further rail distri-
bution to the base or silo sites and the shipment of missile components from
the manufacturer to the base.

The existing rail system is operating under capacity and could handle added
shipments related to the project. At the Cheyenne rail yard, any foreseeable
effect on its operating capacity can be readily handled. This will constitute
a negligible level of impact and not be significant. From discussions with
rail officials, any foreseeable project-related increases should be readily
accommodated.

During project construction at F.E. Warren AFB, it is expected that the level
of rail traffic to support the construction activity at the base will increase
slightly by approximately one train per week, resulting in low impact which
will not be significant at the at-grade rail and road crossings within
Cheyenne. The crossings affected are:

0 Colorado Southern Railway with College Drive east ot Interstate 25;
and

o BN Railway with West Lincolnway, 19th Street, 20th Street, and
24th Street.
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3.5.3 Aviation

3.5.3.1 Baseline Future - No Action Alternative

3.5.3.1.1 Cheyenne Airport

3.5.3.1.1.1 Historical Perspective

Cheyenne Airport has seen large variations in air traffic over the years due
to a number of factors. Some of them can be briefly summarized as follows:

o Military construction associated with the Atlas and Minuteman pro-
grams.

0 Up through the early 1960s, Cheyenne was considered a regional
center (United Airlines had headquartered some of its operations in
Cheyenne). However, Denver has replaced Cheyenne as the main re-
gional center.

0 Because of Cheyenne's close proximity to Denver, many potential
passengers drive to Denver rather than fly.

0 Recent developments have contributed to a decline in air traffic at
Cheyenne including the air traffic controllers' strike, the reces-
sion, a scarcity of aviation fuel in 1981, high fuel prices, and
high interest rates. (These latter two factors tend to reduce
general aviation traffic).

0 Even more recently, Frontier Airlines, Frontier Commuter, and Rocky
Mountain Airways revised their fare structure to allow a combined
fare (i.e., this essentially reduced the cost of the Cheyenne-to-
Denver leg of a trip). Consequently, the first half of 1983 showed
a large increase in revenue passengers. Assuming this trend
continued throughout 1983, the number of enplaning passengers
increased from approximately 25,900 in 1982 to approximately 33,000
in 1983.

This trend would seem to be continuing in the short-term future with recent
developments as follows:

0 Frontier Airlines revised its service pattern and determined that
its jets were better used on longer haul service. Frontier ceased
jet service to Cheyenne in the fall of 1983.

o Frontier Commuter provided replacement service using 50-passenger
Convair 580 turbo-props. Initial service consisted of three round-
trips daily to Cheyenne.

a The Air Force has requested the additional leasing of 5 acres of
airport property for the construction of a temporary building for
additional storage spaces for its LOGAIR cargo and Transient Alert
operations. Long-range plans call for the construction of a perma-
nent facility.
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o Frontier Services, a related corporate entity of Frontier Airlines,
operates an airframe and powerplant mechanics' school at the airport
which opened in September 1983. The school enrollment is expected
to increase over the first year to a total of 330 students. Tradi-
tionally, 20 to 30 percent of these students take pilot instructions
at the same time. This could add 65 to 100 students to the
instruction operations of the two fixed base operators. Based on
thom average student flying twice a week, this could potentially add
6,500 to 10,000 operations per year at Cheyenne.

The variability in the air transportation market for Cheyenne should be con-
sidered as one of its main features. The seemingly elastic demand for passen-
ger traffic can result in large changes in the number of passengers traveling
by air to Denver, the principal city serving Cheyenne, due to small changes in
the fare structure. In the long run, the fare structure will depend upon the
competitive nature of the Cheyenne market. The Cheyenne-Denver market is
characterized by two types of passengers: local and interline passengers. The
interline passengers, based upon discussions with the air carriers, are esti-
mated to be approximately 80 percent of the market. The low percentage of
local passengers is not surprising, since the driving-travel time between
Denver and Cheyenne is 2 hours and most passengers, upon arriving in either
city, require a car. Seasonal peaks occur in the months of July and August.
Traffic drops off in the winter months with the lows generally occurring in
December.

In Wyoming, Casper has more air passenger traffic than Cheyenne. This can be
explained by Casper's more remote location and the energy-related activities
occurring in that region.

3.5.3.1.1.2 Forecast

Air passenger traffic activity at Cheyenne made a marked recovery during 1983
due to the change in the fare structure as discussed above and from the gen-
eral economic recovery. Long-term trends will depend upon continued competi-
tive fares, lower fuel prices, low interest rates, and improved national and
regional economics. In the long run, the single most significant factor in
the determination of air passenger travel is the increase in real personal
income, provided that there is no drastic change in the fare structure and in
aviation technology. Both of these factors are assumed to remain unchanged
over the forecast period. Real personal income is expected to increase in
Cheyenne and its neighboring areas at about 6.67 percent per year between 1983
and 1990. The forecasts of passenger enplanements are given in Table 3.5.3-1.

Turbo operations for 1983 are based on data collected for the first half of
the year and planned flight schedules of Frontier Airlines, Frontier Commuter,
and Rocky Mountain Airways through the remainder of that year. The discontin-
uation of jet service to Cheyenne resulted in a large increase in turbo opera-
tions as replacement service.

Anticipated schedules for Frontier Commuter and Rocky Mountain Airways form
the basis for 1984 turbo operations, and an annual growth rate of 5 percent is
assumed thereafter. The difference in growth rates between passenger traffic
(6.67%) and operations (5%) accounts for a gradually increasing load factor.
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Jet operations drop off from 1983 due to the discontinuation of jet service by
Frontier Airlines. A 1-percent growth in jet traffic is assumed thereafter
based on corporate and charter operations.

General aviation is expected to follow the same trend as passenger traffic
since it is also dependent on increases in real personal income.

The drop in interest rates and fuel prices will probably result in large
increases in general aviation traffic in 1984; however, overall the growth
rate should approximate the increase in real personal income.

Military traffic is expected to show a small increase in traffic over the
coming years; a 1-percent growth rate reflecting an expansion of the Air
National Guard operations at Cheyenne is assumed.

The air traffic forecasts at Cheyenne for the base case are - in
Table 3.5.3-1. The peak operations were estimated on the basis of the peak
monthly value (1.33 of the average monthly) which occurs in July, and on the
peak daily value which is estimated from historic data to be 6 percent of the
monthly average. The hourly peak is taken to be 12 percent of the peak daily
value. Ashford and Wright Airport Engineering - 1979 indicate a value of 12
to 15 percent for an aircraft mix of between 50 to 70 percent small aircraft.

3.5.3.1.1.3 Capacity Analysis

Runway Capacity. Runway capacity is defined as the ability of the runway
system to accommodate aircraft landings and takeoffs and is the measurement of
the numbers of operations (takeoff or landings) per unit of time. In the
Master Plan of Cheyenne Airport, a detailed analysis of runway capacity was
made. The criteria used in this analysis are still valid today; they are as
follows:

0 Visual Flight Regulations (VFR) departures - Three minutes average
delay where Class A and Class B aircraft constitute 1 percent to
10 percent of the total aircraft population. Class A aircraft is
equivalent to large jets (B-707, B-747, OC-8, DC-IO, and L-1011);
Class B aircraft is equivalent to small jets (B-737, B-727, and
DC-9) and large turbo-props. (Cheyenne Airport falls into this
category for all planning periods with 5.9 percent in 1992.)

o VFR arrivals - One-minute average delay to all aircraft.

0 Instrument Flight Regulations (IFR) arrivals or departures - Four
minutes average delay to arrivals or departures, whichever occurs
first.

The following lists factors that affect the capdcity of the runway:

o The configuration of the runways, namely number, spacing and
orientation;

o Taxiways;

o Occupancy time of runway;
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o Aircraft mix; and

o Weather (visibility and wind) which determine whether VFR or IFR
conditions exist.

The hourly capacity of the existing runways was determined to be between 99
and 152 operations per hour (Table 3.5.3-2). Airport traffic control person-
nel estimate from experience that 75 to 90 operations per hour is a more
realistic figure.

The weighted hourly capacity is 115 operations per hour which converts to
160,000 operations per year. This value is 36 percent greater than the 1990
forecast operations.

Terminal Capacity. Criteria for terminal capacity are given by the FAA in
Aviation Demand and Airport Facility Requirement Forecasts for Medium Air
Transportation Hubs through 1980 as 24,200 square feet (sq ft) per 100 typical
peak hour passenger (TPHP). For Cheyenne, the TPHP is estimated to be
0.12 percent of the annual flow or 62 in 1990 (Ashford and Wright 1979).

Thus, approximately 15,000 sq ft of terminal space will be required. Although
this is still 1,000 less than presently available, the present arrangement
only allows 570 sq ft for security area and no space for a secured waiting
area. Airport management suggests that approximately 5,000 sq ft would be
needed to add facilities necessary to efficiently serve the commercial passen-
gers.

Parking Spaces at the Terminal. One of the greatest difficulties concerning
airport access is the determination of the parking requirements. Parking
demand is a function of the number of persons using the airport terminal and
the duration of the parking period. The parking duration is related to the
type of person making a trip (i.e., businessperson, traveler, armed forces
service personnel, or visitor). Furthermore, the facilities should also
consider short and long-term parking. Besides passengers, there are parking
needs for car rentals, limousines, employees, and persons having business with
the terminal tenants. No criteria are presently available that relate to
airport enplaning or deplaning passengers to number of spaces required. The
number of spaces available to the public for parking is too small at
present. Traffic congestion is particularly critical in the airport post
office area where a series of traffic islands serve to confuse rather than
direct traffic flow. Increases in air traffic at Denver's Stapleton Airport
will exacerbate parking problems at Cheyenne Airport as Cheyenne travelers
will increasingly use local flights between Cheyenne and Denver due to parking
deficiencies at Stapleton. Even under baseline conditions, action is required
immediately to improve traffic flow at the terminal. As a start, removal of
the United Airlines Fountain in Eighth Avenue would help the problem. Also,
additional parking space could be provided for use by rental cars, thus
freeing space at the terminal parking lot. As the airport continues its
normal growth, parking problems will become critical in the near future.
Failure to resolve this problem could stifle the growth of the airport.

There has been some preliminary discussion of taking a small park area across
from the terminal for use by rental car agencies, freeing about 50 spaces for
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Table 3.5.3-2

HOURLY CAPACITY OF EXISTING RUNWAYS - CHEYENNE

Capacity
(Number of
Operations

Runway(s) per Hour)

26 102

30 100

8 100

12 99

34 102

16 102

26 & 30 102

8 & 12 152

30 & 34 150

12 & 16 102

8 & 34 126

16 & 26 102
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the public adjacent to the terminal. However, there are no definite plans or
schedules for this.

Finding a suitable location for a parking facility represents the biggest
problem rather than determining the number of parking spaces. A detailed
analysis of the space requirements and alternative sites for the parking area
is needed, even under the baseline condition.

3.5.3.1.2 Area Airports

Based on the forecast growth in real personal income, a 6 percent growth in
operations at area airports was assumed. Traffic projections are summarized
in Table 3.5.3-3.

Two C-130 aircraft may be based at Guernsey-Platte County Airport by the
Wyoming National Guard in the near future. However, even with these addi-
tional aircraft, the added traffic should still fall within the average annual
growth rate of 6 percent, which projects to about 26,000 annual operations in
1990.

Scotts Bluff County Airport has a annual capacity of 130,000 operations and an
hourly capacity of 58 operations. These capacity volumes, based on the Scotts
Bluff County Airport Master Plan Technical Report (July 1978) are well above
the 1990 annual operations of 60,000 projected by the area growth factor and
the 81,300 operations projected for 1990 by the Master Plan. The Master Plan
states that the passenger terminal area required will be 11,000 sq ft compared
to the existing 3,656 sq ft.

With the airport authority having commissioned the preparation of a master
plan, Kimball Airport is currently targeted for expansion. Improvements
foreseen include extending the existing 3,750 foot runway to a minimum of
6,000 feet, provision of a jet fuel storage facility, and construction of
additional hanger space. Business and private aircraft often bypass Kimball
at present due to the short runway.

With the increased competition of smaller air taxis and air carriers and the
expansion of service to smaller communities, it is possible that Kimball could
be added to the Scottsbluff-Cheyenne-Denver route by one of the air carriers.

3.5.3.1.3 Memorial Hospital Heliport - Cheyenne

It is difficult to determine if a heliport will be constructed. Problems
described in Section 2.6.3.2.3 would have to be resolved before the heliport
could be built.

3.5.3.2 Proposed Action

3.5.3.2.1 Cheyenne Airport

There are two factors that could result in impacts on the Cheyenne Airport.
One is the increased corporate and freight traffic related to the project.
The various manufacturers and high technology companies may occasionally bring
personnel to the project site on a temporary basis. This would include
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Assembly and Checkout personnel, advisors, specialists, and government person-
nel (Air Force, Department of Defense, and congressional representatives).

The other factor is the use of helicopter and small aircraft by the contrac-
tor. Because of the driving distances from the dispatch stations to the
various sites, helicopters and small aircraft could occasionally be used to
shuttle personnel, supplies, and small equipment to the sites and back. The
increase due to these types of operations is difficult to predict. The only
basis on which to predict impact is the Minuteman III project 10 years ago.
However, written records of the Minuteman III construction period are diffi-
cult to find because of less detailed record keeping at the time and the
transfer of airport operations from the City of Cheyenne to City/County opera-
tions in the interim. Most information on that period was gathered from
discussions with persons involved at the time. This included pilots, control
tower personnel, and residents. These discussions indicate that the increase
in total operations due to that project were in the range of 10 percent.

Based on the following assumptions, added operations at Cheyenne were esti-

mated:

Based aircraft at Cheyenne:

4 total aircraft

Assume 4 aircraft x 6 operations/day
(3 roundtrips) = 24 operations/day

24 operations/day x 5 days/week x 52 weeks/year
= 6,240 operations/year

Assumed 8 corporate and freight operations/day
x 5 days/week x 52 weeks/year = 2,080 operations/year

Total added operations/year of 8,320 to be added to general
aviation operations.

Assume 75 percent of corporate and freight operations are jets. Projected
aviation operations during the project are summarized in Table 3.5.3-4.

3.5.3.2.1.1 Capacity Analysis

Runway Capacity. The highest project-related hourly peak occurs in 1990 with
100 operations. This approximately equals the lowest hourly peak of 99 shown
in Table 3.5.3-2. However, the project-related operations would seem to be
spread over the day rather than at peak hours and should not pose any problems
to runway capacity. Total operations of 125,287 projected for 1990 fall below
the annual operations capacity of 160,000.

The additional project-related traffic may slightly increase the deterioration
of runway pavement.

Apron Capacity. If during construction activities contractors utilize heli-
copters to speed access to sites, then additional apron space will be re-
quired. There are two possible solutions to this problem:
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I) Park helicopters on grass areas to be allocated by airport
officials.

2) Lease grass areas to contractors for the duration of the project
which contractors could pave, should they require a paved apron.

Terminal Capacity. Peak project-related enplanements will occur in 1986 and
may require slight increases in terminal space and parking facilities over
baseline needs. This will have a low impact and be not significant because it
will not appreciably change demand.

Parking Spaces at the Terminal. Existing parking space at the Cheyenne Air-
port is strained and normal growth will pose a critical problem. Project-
related demand will not increase appreciably in relation to the baseline
situation and will only exacerbate an already critical situation. This will
have a low impact and be not significant because it will not appreciably
change demand.

The Proposed Action will not result in any changes to FAA regulations con-
cerning overflying in the area.

Overall, the Cheyenne Airport will have a low and not significant short term
impact. Project-related demand during the operational phase will have a
negligible impact.

3.5.3.2.2 Area Airports

The only area airport that may receive any impact is Kimball Municipal Air-
port. During construction of the Minuteman missile silos 20 years ago,
Kimball, Nebraska, was used as a construction staging area. A fleet of heli-
copters were operated out of Kimball by an Omaha-based service under contract
to the construction contractor. It is believed that approximately six heli-
copters were based at Kimball.

Kimball is a possible site as a dispatch station under the projeat, and the
assumption of again having six helicopters based there is reasonable. The
Kimball Airport is in a rural area away from residential property and has a
large capacity to handle a number of helicopters, both for air operations and
ground parking areas, though hangar space is limited.

The improvements proposed under the Kimball Airport expansion scheme will
increase the prospect of this airport being utilized more heavily during the
construction phase of the project. However, airport capacity will not be
exceeded and the impact will be low and not significant.

Other than the impact of construction-related operations at Kimball, area
airports will see very minor impact. Since all of the airports are on the
periphery of the construction area, none of these serve as good distribution
or operational areas. Some minor increase in general aviation traffic may
occur due to the contractors' use of small planes, but all of the airports are
extremely under capacity.
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Scotts Bluff County Airport may see some slight increase in commercial passen-
ger traffic due to the distribution of the added population and activity
throughout the area. However, existing commercial service is more than ade-
quate in handling any increase in passenger traffic. All other area airports
will receive negligible impact due to their locations on the edge of the
project.

One possible affect on aviation does not concern airports. During construc-
tion of the Minuteman missile, contractors often used nearby farms as landing
areas for small airplanes. This was done by arranging previously for the
owner's permission, usually with a small monetary reimbursement. This could
reoccur during project construction. However, the use of helicopters is much
more accepted and actively used today.

In general, the impact on area airports should be negligible, except at
Kimball, where the impact will be low and not significant. In fact, most
impacts may be of a beneficial nature, adding landing fees, use of ground
services, and air passenger traffic to a number of airports.

3.5.3.2.3 Memorial Hospital Heliport - Cheyenne

Should the Cheyenne Memorial Hospital heliport be constructed, then an obvious
benefit will be the ability to provide emergency medical treatment to persons
injured at project construction sites. Since distance increases the reaction
time to a medical emergency at construction sites, the use of helicopters to
airlift the injured to area receiving hospitals is a logical means to maximize
early treatment.

Although not quantifiabie, thie increase in construction activity, due to proj-
ect modifications and construction, the indirect increases in construction
activity at the local level, and the overall increase in population may create
a greater demand on emergency medical care and may increase the demand for a
heliport at Memorial Hospital.

3.5.4 Public Transit

3.5.4.1 Baseline Future - No Action Alternative

Jitney, Inc., a privately owned company, has been operating in Cheyenne for
only a short time, and offers a minimum LOS to the community. Few people use
this service which only carries 300 to 400 passengers per week. If adequate
ridership develops, additional service in the form of additional routes and
decreased headways might be justified. As shown in Figure 2.6.4-1, Jitney,
Inc. has given consideration to future routing in the city.

This includes a northern route to operate north on Central Avenue and
Yellowstone Road, an eastern route to operate on 16th Street and Lincolnway,
and a route to serve Laramie County Community College.

The implementation of this additional service depends upon ridership increases
which are difficult to forecast at this time. Ridership is presently low, and
the buses operate at about 20 percent or less of capacity.
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Transit demand in an auto-oriented community like Cheyenne is not readily
measured. If ridership does not exist in an area under consideration, demand
can be determined by implementing service. Ridership levels then determine
the extent of service that can be justified. Demand for inter-city bus
service is likewise difficult to anticipate.

Taxi service is currently also operating at a low level in Cheyenne.
Preliminary indications are that at present, both the current taxi service and
bus service carry riders with similar characteristics and limited mobility
options.

Both Greyhound and Trailways are projecting 5 to 10-percent growth in passen-
ger traffic across their whole systems.

Based on the present limited service provided, it would appear that only
slight increases in ridership would occur in the foreseeable future.

3.5.4.2 Proposed Action

Project-related demand would result in Cheyenne from increases in population
and housing due to the project. As described in previous sections of this
report, it is anticipated that project-related growth would be almost evenly
distributed throughout the community with the northeastern area of the city
receiving a greater proportion of inmigrants. The magnitude of this increase
has also been specified in previous chapters.

It is doubtful if the current or anticipated transit service is adequate to
attract project-employee work trips. Routings are very limited, and the long
headways offer a poor transportation alternative for work purposes. However,
family members of accompanied workers may be candidates for transit service.
This would be especially true for the employees anticipated to be housed in
the area near College Drive south of the central city where there is a lack of
shopping facilities and other commercial services. The area is also fairly
close to both the Central Business District and other significant attractions,
such as Laramie County Community College. The apparent potential for transit
demand in this area is somewhat muted by consideration of the relatively high
income levels of the project-related employees. Low income groups generally
have greater transit usage than higher income groups.

If local bus service is implemented in the anticipated project-related housing
areas, past experience would indicate that ridership may follow. If adequate
ridership develops, additional service in the form of additional routes and
decreased headways might be justified. This would necessitate the acquisition
of additional buses and operators. While Jitney, Inc., does have two spare
buses, It is uncertain whether one of these could be permanently committed for
line service. The lead time for bus acquisition can be several months, so
anticipated needs must be carefully monitored. The spare buses of the Jitney
fleet could possibly be adequate to implement trial service, but additional
buses would probably be needed if permanent routes were developed. New opera-
tors must also be trained; this could be done in a relatively short time.

Taxi service is a premium transportation option due to the relative high cost
of service. The effect of the project on taxi service is difficult to
assess. It appears that the project-related employee would have occasion to

3-101



use taxi service for convenience reasons, and may increase taxi demands. The
the taxi operator could readily add vehicles and drivers.

The demand for rental cars and other rental vehicles is expected to increase
as a result of the project. This industry operates in a frequently changing
market and is capable of handling fluctuating user demand. No shortage of
rental vehicles is projected for the duration of the project, and additional
vehicles required could be readily added..

In general, the project impact on the transit and taxi system in Cheyenne will
be negligible and not significant.

High income levels of project-related employees would indicate a low demand
for intercity bus service. The increased level of economic activity would
probably result in limited demand increases.

3.5.5 Pedestrian and Bicycle Facilities

3.5.5.1 Baseline Future - No Action Alternative

Improvements to the Cheyenne network of bikeway systems will happen as part of
some major thrust such as the overall development of Crow Creek as a recrea-
tion corridor, or redevelopment of Fox Farm Road or Nationway. The City is
anticipating, through various land use policies, to encourage developers to
install bikeways, pedestrian paths, and greenbelts as part of their individual
undertakings. The Nation:ay improvement is probably a low priority and may
not happen until 1992. It can be stated with some degree of confidence that
there will be substantial improvements in a secondary system which will serve
as a feeder into the master system.

The secondary system is that system which will be part of various developments
which are programmed to be built by 1992. Examples of this can be seen in the
Village Creek South project located in South Cheyenne, and Meadowbrook Park
located in north Cheyenne on Dell Range Boulevard. Both of these projects
have been designed with an intense interior bike and pedestrian network which
can be easily linked with the master system.

City of Cheyenne and State funding for hikeway and pedestrian facilities is
currently running at approximately $50,000 per year, of which $15,000 is
provided by the WHO.

3.5.5.2 Proposed Action

The relative population increases and distribution related to the project will
cause a low impact that is not significant on the Cheyenne pedestrian and
bikeway network. The very nature and layout of the existing network will meet
much of the demand of the increased population. However, certain areas will
be impacted more heavily than others, such as around schools and colleges
catering to the increased population during the construction phase of the
project.

With the anticipated population distribution, project effects will occur to
some degree in the northeast quadrant of the city in the vicinities of Dell

3-102



Range, Converse, Windmill, and Ridge Road. Effects will be discernible in the
area of North College above Dell Range Boulevard. Of concern are those areas
adjacent to schools since these tend to be heavy bike and pedes-rian travel
routes and involve younger people.

Overall the project will have a low and not significant impact on pedestrian
and bicycle facilities.

A relatively small number of households will constitute the permanent work-
force after 1990 and will have a negligible impact on the pedestrian and
bicycle system.

3.6 Summary of Impacts

3.6.1 Impact Matrix

The effects of the Proposed Action on the transportation resource which have
been described previously, are summarized in Figure 3.6.1-1.

Overall, the transportation facilities will be substantially improved due to
the upgrading of the existing T/E road network. Short-term, adverse impacts
will occur due-to the construction activities associated with F.E. Warren AFB
and the LFs. /_For example, traffic congestion may occur at various locations
in Cheyenne, most noticeably at the Interstate 25 at Randall Avenue inter-
change. Also, construction activities associate with the LFs and the T/E road
system may have an adverse impact on rural roadways. The long-term, bene-
ficial effects of the Proposed Action appear to far outweigh the short-term,
adverse impacts 4

It should be noted regarding Alternatives RI, R2, and R3, that none of the
alternatives change the overall effect of the road impact evaluation at the
local level.

Cable alternatives will have negligible impacts that are not significant.

The Proposed Action for the dispatch stations, which includes Kimball and
Chugwater, has a low impact that is not significant.

Railroad capacity in the ROI would be negligibly impacted and the impact is
not significant.

The capacity of land-side facilities at Cheyenne Airport would have a low
impact that is not significant since possible increased operations, over an
extended period of time, would not warrant any appreciable physical improve-
ments. Impacts on area airports are low and not significant, primarily due to
the Kimball impact.

Negligible impacts would occur on public transit systems and low impacts on
pedestrian and bicycle facilities in Cheyenne. The impacts are not signi-
ficant.
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3.6.2 Aggregation of Elements, Impacts, and Significance

Figure 3.6.1-1 presented the aggregation of impacts for transportation as a
whole. The aggregated rating for transportation results in low and signifi-
cant impacts at the site level in the short term, moderate and significant
impacts at the local level for the short term, and low and significant impacts
at the regional level for the short term. Long-term effects to roads are
considered beneficial.

The overall rating for transportation was based on a qualitative professional
evaluation of subelements and then elements as given in Figure 3.6.1-1. The
level of impact for the subelements of roads at the site level were basically
low except for delay which was rated moderate and significant. Thus, the
aggregated level of impacts at the site level for roads is low and
significant. At the local level the moderate and significant level of impact
roads reflects the fact that several subelement impacts are moderate and
significant. The low and significant level of impact to the regional level
reflects the moderate and significant level of impact for delay. The overall
rating for transportation, again based on qualitative professional evaluation,
reflects the dominance of roads among the five elements.

The short-term, site impacts, are due to construction activities on and near
the roads in the DA. The short-term, local impacts, are due to the added
volume of traffic which will cause a decrease in LOS at a number of intersec-
tions and an increase in queuing at the Randall Avenue gate to F.E. Warren
AFB. The short-term regional impacts are due to the roadway construction
activity on the regional transportation system as a whole. The overall iong-
term impacts to transportation are beneficial due to the improvement of the
physical condition of DA roads and the associated increase in safety.

As shown in Table 3.6.1-2, the cable alternatives to the Proposed Action have
a negligible and not significant impact. The project element alternative for
the dispatch stations has a low and not significant impact. Alternative R3 of
the F.E. Warren AFB circulation routes has a low and not significant impact
due to the amount of construction activities and their effect on Round Top
Road and Interstate 80. Proposed Action R2 has a low and not significant
impact due to construction delays encountered when the Happy Jack Road bridge
is removed. Alternative RI has a high level of impact on delays that will be
significant due to the Country Club Road bridge improvements.

The impacts of cable, roads, and dispatch alternatives are summarized in
Figure 3.6.1-2.

3.7 Mitigation Measures

Potential mitigation measures that will be considered are identified below
with the objective of increasing the LOS and reducing delays and queuing.
One, some, or all of the mitigation measures may ultimately be selected, Each
measure identifies the party responsible to implement, but not necessarily to
fund., the measure.
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Mitigation measures for rDa4ds---j--•iT•-ted- for consideration;

o Schedule work hours for project-related employees to avoid normal
current traffic peak hours. This mitigation will be effective in
controlling peak-hour traffic flow increases, and if selected,
should be implemented throughout the construction and Assemblyand
Checkout phases of the project. The responsible parties for
implementing this mitigation measure are the Air Force and their
contractors.

0 C67mrd eratwith local jurisdictions to minimize construction-related
problems. This may involve the formation of coordinating committees
that serve as a forum to address transportation issues. This
mitigation will be effective in reducing potential conflicts, and if
selected, should be implemented throughout the construction phase of
the project. The responsible parties for implementing this mitiga-
tion are the Air Force Site Activation Task Force, construction
management, contractors and state and local officials.

o Provide project-related employees incentives for using high
occupancy vehicles such as van pools or car pools. This mitigation
will be effective in reducing the project-related traffic increase,
and if selected, should be implemented throughout the construction
phase of the project. The responsible agencies for implementing
this mitigation measure are the Air Force and their contractors.

0 Modify the geometric design of the Interstate 25 interchange at
Randall Avenue. This mitigation will be effective in increasing the
capacity and safety of this interchange, and if selected, should be
implemented by the end of 1984. The responsible agency for imple-
menting this mitigation measure is the WHO.

0 Improve traffic signalization and make related geometric
improvements at the intersections of Yellowstone Road with Prairie
Avenue and Central Avenue; at various intersections on 19th Street
and 20th Street between Pershing Boulevard and Missile Drive; at
various intersections on Pershing Boulevard between Converse Avenue
and Randall Avenue; at the intersection of 16th Street with Ames
Avenue and Missile Drive; at the intersections of 24th Street with
Central Avenue and Carey Avenue; and at the intersection of Snyder
Avenue with Randall Avenue. These mitigation measures will be
effective in raising the level of service, and if selected, should
be implemented by the end of 1984. The responsible agencies for
implementing these mitigation measures are the City of Cheyenne and
the Wyoming Highway Department.

0 Improve traffic signalization and make related geometric
improvements in Wheatland at the Ninth Street at South Street
intersection, the 16th Street at South Street intersection, and the
Ninth Street at Gilchrist Street intersection. These mitigation
measures will be effective in raising the LOS at these
intersections, and if selected, should be implemented by the end of
1985. The responsible agency for implementing these mitigation
measures is the Town of Wheatland and the WHD.
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0 Improve traffic signalization and related road improvements in
Torrington to the intersection of Main Street and U.S. 26 and 85.
This mitigation measure will be effective in raising the LOS, and if
selected, would be implemented by the end of 1986. The responsible
agencies for implementing this mitigation are the Town of Torrington
and WHD.

o Use of irretrievable resources, particularly aggregated for road
construction, can be minimized through use of appropriate design
methods. The FHWA has suggested that consideration be given to
stabilizing existing gravel in place as a means to reduce aggregate
usage on T/E road improvements. If selected, this mitigation should
be implemented in the preliminary design phase of the project. The
responsible agencies for implementing this mitigation measure are
the WHD and the NDOR.

No mitigation measures are required for railroads, aviation, public transit,

and pedestrian and bicycle facilities.

3.8 Unavoidable Adverse Impacts

It does not appear that there would be any residual adverse impacts resulting
from the project. Short-term adverse impacts due to road construction are
unavoidable.

3.9 Irreversible and Irretrievable Resource Commitments

There are no irreversible and irretrievable resource commitments for
Transportation.
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4.0 GLOSSARY

4.1 Terms

Accompanying Dependents: spouses, children and other such dependents who
inmigrate with workers.

All-or-Nothing Assignment: the process of allocating the total number of
trips between each pair of analysis areas to the path or route with the
minimum travel time.

Analysis Area, Analysis Unit: the basic geographical entity or portion of a
study area delineated for transportation analysis. In the context of the
user's guide, the smallest area/unit is the zone, whereas the largest
could be a subregion.

Annual Average Daily Traffic: denotes daily traffic averaged over 1 calendar
year.

Annual Average Weekday Traffic: denotes that the specified period includes
only weekdays, Monday through Friday.

At-Grade Road: roadway surface is at the same elevation as surrounding land,
rather than on a bridge or depressed right-of-way.

Auto Person-Trips: trips made as a driver or a passenger in an automobile.
Thus, auto person-trips constitute the sum of auto driver and auto passen-
ger trips.

Average Daily Traffic (ADT): the average number of vehicles passing a speci-
fied point during a 24-hour period.

Baseline: the characterization of an area under no-project conditions.

Base Year: the year selected to which the major portion of the data are
related. It is usually taken as the year of the survey.

Capacity: in transportation studies, the maximum number of vehicles having a
reasonable expectation of passing over a given section of a lane or a road
in one direction (or in both directions for a two-lane or a three-lane
highway) during a given time period under prevailing roadway and traffic
conditions.

Capacity Restraint: the process by which the assigned volume on a link is
compared with the practical capacity of that link and the speed of the
link adjusted to reflect the relationship between speed, volume, and
capacity. The procedure is iterative until a realistic balance is
achieved.

Centroid: an assumed point in a zone that represents the origin or destina-
tion of all trips to or from the zone. Generally, it is the center of
trip ends rather than a geometrical center.
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Count: a volume counted on the street, which may be used for comparison with
the present traffic volume assigned to the corresponding link. The count
may be directional or total two-way, peak hour - morning and/or afternoon
- and/or a 24-hour value.

Destination: the location at which a trip terminates.

Direct Effects: effects resulting solely from project implementation.

Direct Worker: construction, Assembly and Checkout, Site Activation Task
Force, or operations employees who are required for building and operation
of the missile, including site preparation.

Distribution: the process by which movement of trips between zones is esti-
mated. Distribution may be measured or estimated by a growth factor
process or by a synthetic model.

Dwelling Unit: a room or group of rooms occupied or intended for occupancy as
separate living quarters, by a family or other group of persons living
together or by a person living alone.

Effect: a change in an attribute. Effects can be caused by a variety of
events, including those that result from project 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 attri-
bute being studied; those that result from attributes of other projects or
other attributes that change due to other projects (cumulative effects);
and those that result from natural causes (e.g., seasonal change).

Expressway: a divided arterial highway for through traffic with full or
partial control of access and generally with grade separations at inter-
sections.

Freeway: a divided arterial highway designed for the safe nonimpeded movement
of large volumes of traffic, with full control of access and grade separa-
tions at intersections.

Fringe Area: that unincorporated area adjacent to a community containing
residential and nonresidential uses similar in character to the incorpo-
rated portions of a community.

Gravity Model: a mathematical model of trip distribution based on the premise
that trips produced in any given area will distribute in accordance with
the accessibility of other areas and the opportunities they offer.

Growth Factor: a ratio of future trip ends divided by present trip ends.

Heavy Trucks: all vehicles having three or more axles and designated for the
transportation of cargo. Generally, the gross vehicle weight is greater
than 26,000 pounds.

Home-Based Nonwork Trip: a trip for the purpose of shopping, or for a social-
recreational purpose, or for any other purpose other than work, with one
end at the residence of the trip-maker.
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Home-Based Work Trip: a trip, for the purpose of work, with one end at the
residence of the trip-maker.

Impact: an assessment of the meaning of changes in all attributes being
studied for a given resource, an aggregation of all the effects, usually
measured using a qualitative and nominally subjective technique.

Indirect Effects: effects resulting from the attributes of other resources
acting on the attribute being studied. For example, direct project
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
effect".

Indirect Employment: employment resulting due to the secondary and tertiary
effects of direct project expenditures.

Infrastructure: the system of public utility lines, communication facility
networks and roadways which connect all the structures and facilities in a
given locale.

Inmigrants: all people relocating into a defined geographic area, usually
calculated on an annual basis.

Level of Service: in transportation studies, a qualitative measure of the
flow of traffic along a given road in consideration of a wide variety of
factors, including speed and travel time, traffic interruptions, and
freedom to maneuver. Levels of service are designated A through F,
A being a free-flow condition with low volumes and high speeds, and F
being a congested condition of low speeds and stop-and-go traffic.
Intermediate levels describe conditions between these extremes.

Light-Duty Vehicles: automobiles and light trucks with two axles and four
wheels, designed primarily for transportation of nine or fewer passengers
(automobiles) or for transportation of cargo (light trucks). Generally,
the weight is less than 10,000 pounds.

Local Street: a street intended only to provide access to abutting proper-
ties. In traffic assignment, any link having a centroid as one node.

Long Term: denotes the steady-state operations phase of the project when a
constant level of project employment is attained.

Medium Trucks: all vehicles having two axles and six wheels designed for the
transportation of cargo. Generally, the gross vehicle weight is greater
than 10,000 pounds but less than 26,000 pounds.

Minimum Path: that route of travel between two points which has the least
accumulation of time, distance, or other parameters to traverse.

Mitigations: methods to reduce or eliminate adverse project impacts.
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Mobile Home: a single-family dwelling unit which 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.

Modal Split: the division of person-trips between public and private trans-
portation. The process of separating person-trips by mode of travel.

Model: a mathematical formula that expresses the actions and interactions of
the elements of a system in such a manner that the system may be evaluated
under any given set of conditions; i.e., land use, economic, socioeco-
nomic, and travel characteristics.

Mode of Travel: means of travel such as auto driver, vehicle passenger, mass
transit passenger, or walking.

Multifamily Dwelling: a housing unit designed to provide shelter for more
than one family, such as an apartment building.

Network: a system of links describing a transportation system for analysis.

Nonhome-Based Trip: a trip that takes place between two points, neither of
which is the home end of the trip-maker.

Orientation: the directional distribution of trips relative to the compass,
i.e., the northern sector, or the eastern sector, and so forth.

Origin: the location of the beginning of a trip or the zone in which a trip
begins.

Peak Hour: the 60 minutes observed during either the morning or evening peak
period that contains the largest mount of travel.

Peak-Hour Factor: the fraction of the average daily traffic volume occurring
during the highest volume 60-minute period during the day.

Peak Period: the two consecutive morning or evening 60-minute periods which
collectively contain the maximum amount of morning or evening travel.
Peak period can be associated with person-trip movement, vehicle trip
movement, or transit trips.

Peak Year: the year in which some particular project-related effect e.g.,
total employment, is greatest.

Primary Impact: (see Impact) impacts due to direct influences from project
activities.

Recreational Vehicle: a self-propelled vehicle designed to provide mobile,
temporary living accommodations for human beings.

Rural: that area outside of towns, cit'ies or communities; characterized by
very low density housing concentratons, agricultural land uses, and
general lack of most public services.
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Secondary Impact: (see Impact) impacts due to indirect influence from proj-
ect activities, i.e., transporting materials to project site.

Short Term: 1) that period which is usually defined in economic terms by a
fixed supply of some essential production input (usually capital equip-
ment), and/or 2) a period of time between the start of construction and
the achievement of a steady-state operations phase. During this period,
employment needs fluctuate substantially, rising to a peak level in the
earlier phase and declining in the latter.

Significance: the importance to the resource of the impact on the resource.
Council of Environmental Quality (CEQ) regulations specify several tests
to determine whether an action will significantly affect the quality of
the human environment. While these tests apply to the entire action, they
can also be used in an amended form to judge impact significance for
individual resources. It is important to note that a high impact may not
be significant, while a low impact may. Significance is an either/or
determination: the level of impact described either is significant or is
not significant. Additionally, beneficial significance must be determined
at the same level as adverse significance. As specified in the CEQ regu-
lations, significance needs to be determined for each of the three geo-
graphic areas: local, regional, and national. This places the impact
into context. Significance is also determined in terms of intensity.

Site Specific: conditions characteristic of a geographically defined location
that may vary considerably from characteristic. of adjacent locations or
the characteristics of a larger area within which the location in question
is contained.

Traffic Assignment: the process of determining route or routes of travel
allocating the zone-to-zone trips to these routes.

Transit Headway: the time between consecutive transit vehicles operating the
same line at a given point on a transit route. In the case of a route
that has more than one transit line with similar destinations the transit
headway can be calculated as the time between transit vehicles, at a point
along the route, for those lines collectively.

Transportation Facilities: all structures used for transportation of people
or goods, including roads, railroads, and airports.

Trip: a one-direction movement which begins at the origin and ends at the
destination.

Trip Attractions: the number of home-based trip ends at the nonresidence end
of the trip-maker.

Trip Distribution: the process by which the movement of trips between zones
is estimated. The data for each distribution may be measured or estimated
by a growth factor process or by a synthetic model.
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Trip End: a trip origin or a trip destination. Trip ends for a location are
the summation of origins and destinations.

Trip Generation: a general term describing the analysis and application of
the relationships that exist between the trip-makers, the urban area, and
the trip making. It relates to the number of trip ends in any part of the
urban area.

Trip Length: the length of a trip measured in miles; may be airline distance
or over-the-road distance.

Trip Productions: the number of home-based trip ends at the residence ends of
the trip-maker.

Trip Purpose: the reason for making a trip.

Trip Table: a table showing trips between zones - either directionally or
total two-way. The trips may be separated by mode, by purpose, by time
period, by vehicle type or other classification.

Urban: that area within towns, cities or communities, characterized by densi-
ties greater than one dwelling unit per acre.

Worst Case: the combination of all the worst possible effects to result
potentially from the actions of a project.

Zone: geographically, the smallest analysis area for transportation anal-
ysis. A zone might vary from less than I square mile to about 10 square
mile depending on the study area.
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4.2 Acronyms

ACS Area of Concentrated Study
ADT Average Daily Traffic
AF Air Force
AFB Air Force Base
ALSF Approach Lighting Systems with Sequenced Flashers
ARTCC Air Route Traffic Control Center
ATR Automatic Traffic Recorder
BN Burlington Northern Railroad
C&NW Chicago and North western Transportation Company
C&S Colorado and Southern Railroad
CAPCD Colorado Air Pollution Control Division
CBD Central Business District
CBR California Bearing Code
CFR Code of Federal Regulations
CIV Clegg Impact Device
CMA Critical Movement Analysis
DA Deployment Area
DAR Defense Access Road
DHV Design Hour Volume
DOT Department of Transportation
EPA Environmental Protection Agency
EPTR Environmental Planning Technical Report
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FRA Federal Rail Administration
G/C Green to Cycle
HBNW Home-Based Nonwork Trips
HBW Home-Based Work Trips
ICAP Intersection Capacity Analysis Program
IFR Instrument Flight Regulations
ILS Instrument Landing System
LF Launch Control Facility
LIRL Low Intensity Runway Lighting System
LOS Level of Service
MTMC Military Traffic Management Command
MUTCO Manual on Uniform Traffic Control Devices
NCHRP National Cooperative Highway Research Program
NOOR Nebraska Department of Roads
NHB Nonhome Based Trips
O/D Origin/Destination
PHV Peak Hour Volume
ROI Region of Influence
RV Recreational Vehicles
SIA Structure Inventory and Appraisal
SSA Stage Storage Area
S/T Stage Transporter
T/E Transporter/Erector
TPHP Typical Peak-Hour Passenger
UP Union Pacific Railroad
VASI Visual Approach Slope Indicators
VFR Visual Flight Regulations
WHD Wyoming Highway Department
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WSA Weapons Storage Area

WSEO Wyoming State Engineer's Office

4.3 Units of Measurement

ft foot/feet
in inch
mi mile
mph miles per hour

sq ft square foot/feet
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APPENDIX A
TRAVEL DEMAND FORECASTING MODEL

This appendix illustrates procedures utilized in the development of the travel
demand forecasting model.

Traffic impacts were assessed through the use of manual study techniques and
computerized travel demand forecasting models. Travel demand forecasting
models essentially predict the impact that policies or programs will have on
urban activities and subsequently on travel demand. The models provide de-
tailed information such as anticipated traffic volumes on roadway networks.
Knowing the future demand, an assessment can be made of the performance of
alternative transportation systems.

The results of this process allow a determination of roadway links where
capacity deficiencies may occur. Rational decisions can then be made concern-
ing the transportation facility improvements that may be warranted.

Travel demand models typically involve several steps, including data collec-
tion, trip generation, trip distribution, and trip assignment. Trip generation
determines the number of trips that will be made, while trip distribution
determines where the trips will go. Trip assignment predicts the routes that
the trips will take.

Travel demand models are normally developed and calibrated for existing condi-
tions, and then applied to future year conditions.

The procedures outlined in the National Cooperative Highway Research Program
(NCHRP) Report 187, Quick-Response Urban Travel Estimation Techniques and
Transferable Parameters, were followed for the travel demand modeling proc-
ess. The trip distribution and traffic assignment steps were performed with
MicroTRIPS, a set of transportation planning software programs developed by
PRC Voorhees, Inc. for use on a microcomputer.

A.1 Existing Conditions

A.1.1 Information Needs

A significant amount of information must be collected before the travel demand
forecasting process ca, begin. This includes a definition of the study area,
and the urban activities, transportation system, and travel characteristics
associated with the area.

A.1.1.1 Study Area

The study area included the developed area of Cheyenne plus the area to be
affected by additional population within the applicable timeframe of the
project. The transportation analysis units, referred to as traffic zones,
were based on the U.S. Bureau of the Census system of tracts and block group-
ings. The Census groupings were used since Census data, aggregated at this
level, provided a basic input to the travel demand process.
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A.I.I.2 Urban Activities

Travel demand forecasting models should be based on the simplest information
possible for which reasonable forecasts can be made. The models can then be
applied to information forecasts in order to determine future travel de-
mands. The travel demand models require information concerning the number of
households, the income range of the households, and the retail and non retail
employment for each traffic zone. Household information was obta-ined from the
1980 Census; employment information was obtained from Dun's Marketing
Services.

A.1.1.3 Transportation System

The transportation system consists of the basic elements of the roadway net-
work. The network is described in terms of roadway links including distance
measurements, number of lanes, and travel speeds. Each intersection is num-
bered as a traffic node and each traffic zone is numbered as a centroid.
Current traffic information was also obtained for the road network. Network
information was obtained from the Wyoming Highway Department, the City of
Cheyenne, and Laramie County.

A.1.1.4 Travel Information

The travel demand forecasting process requires information on the daily house-
hold person-trips. The trip generation characteristics were developed util-
izing procedures from NCHRP Report 187. External traffic characteristics
(trips originating outside the Cheyenne area) were obtained from the Wyoming
Highway Department.

A.1.2 Trip Generation

Trip generation is the process that quantifies the relationship between urban
activity and travel. The urban activity forecasts provide information on the
location and intensity of urban activities. Trip generation procedures trans-
late these activity forecasts into travel demand. Trip generation consists of
three basic components -- production models, attraction models, and external
trip models.

Trip productions are based on the relationship between trip making and house-
hold characteristics of income and auto ownership.

Cross-classification techniques were used for trip production analysis. This
is a technique in which the change in one variable, such as trips, can be
measured when the change in other variables, such as the number of households,
is made.

Trip attraction analysis is directed toward the activities -- such as stores,
offices, or facilities -- that attract trip productions. The number of meas-
ured trip attractions is related to a measure of activity such as the number
of employees at a factory.

Trip production and attraction rates provided in NCHRP 187 were used to
calculate the number of productions and attractions per traffic zone. The
three trip purposei used in the analysis were home-based work (HBW), home-
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based non work (HBNW) and non home-based (NHB). Table A.1.1-1 shows the
applicable trip production table from NCHRP 187. The recommended equations for
trip attractions are shown below.

TO ESTIMATE TRIP ATTRACTIONS FOR AN ANALYSIS AREA USE:

HBW Trip
Attractions = F1 [1.7 (Analysis Area Total Employment)]

Analysis Analysis Area Analysis Area
HBNW Trip Area Retail Non-Retail Dwelling

Attractions = F2 10.0 Employment + 0.5 Employment + 1.0 Units

Analysis Analysis Area Analysis Area
NHB Trip Area Retail Non-Retail Dwelling

Attractions = F3 2.0 Employment + 2.5 Employment + 0.5 Units

Where: F1, F2 , F3 are areawide control factors

TO DEVELOP AREAWIDE CONTROL FACTORS, USE:

Fl = Areawide Production for HBW Trips
1.7 (Areawide Total Employment)

Areawide Production for HBNW Trips
F2 = Areawide Areawide Areawide

10.0 Retail + 0.5 Non-Retail + 1.0 Dwelling
Employment Employment Units

Areawide Productions for NHB Trips
F3 = Areawide Areawide Areawide

2.0 Retail + 2.5 Non-Retail + 0.5 Dwelling
Employment Employment Units

Household data from the 1980 Census were used as input to Table A.1.1-1 to
develop trip productions. The Census included information on the number of
households, the median household income, and the number of households with
zero, one, two, and three or more vehicles available. To illustrate the
procedure, assume that the 1980 Census showed that Zone 81 had a median income
of $11,591; 405 total households; 81 households with no autos; 251 households
with 1 auto; 69 households with 2 autos, and 4 households with 3 or more
autos.

Since the Census median income figure was shown in 1979 dollars, the U.S.
Department of Labor consumer price index must first be used to convert the
1979 dollars to 1970 dollars. Once this conversion is done, Table A.1.1-1
which is in 1970 dollars, can be used directly. Using this procedure, the
$11,591 median income figure corresponds to the 1970 income group of $6,000-
$7,000. The analytical procedure for determining trip production is shown in
the matrix below:
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7
Auto Ownership per No. of Trips/ Total
Households Households Household Trips

Zero Autos 81 3.0 243
One Auto 251 12.5 2,761
Two Autos 69 16.5 1,070
Three Or More Auto 4 19.5 72

Total Households = 405 Total Trips = 4,196

The total trips can then be converted into trip purposes by using the rates
from Table A.1.1-1. This procedure is illustrated below:

HBW HBNW HNB

Total Trips % No. % No. % No.

4,146 18 746 59 2,446 23 954

The trip attraction procedures require an estimation of total employment,
retail employment and non retail employment by traffic zone. This information
was obtained from Dun's Marketing Services.

The employment data included the employers name, address, number of employees,
and a classification code for the type of employment. The data were then
aggregated by traffic zone and the total number of retail and non retail
employees determined. These data were then used with the preceeding equations
to determine trip attractions.

A.1.3 Trip Distribution

Trip distribution analysis is the process by which trips originating in one
zone are distributed to the other zones in the study area. The most widely
used technique for accomplishing trip distribution is the gravity model. This
approach is based upon Newton's gravitational law.

The gravity model formula is as follows:

PiAjF(t)ij
T.n

Tij = Aj F(t)ij

j=1
were:

Tij - the number of trips produced in zone i and attracted to zone j
Pi = the trips produced in zone i
Aj = the trips attrcted to zone j

F(t)ij . the friction factor for interchange ij (based on travel time
between I and j)

I = origin zone
j - Destination zone
n - number of zones in the study area
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The gravity model states that the trips produced in zone i --

Pi

will be distributed to each other zone j --

Tij

according to the relative attractiveness of each zone j --

Aj

and the relative accessibility of each zone j --

F(t)iI
F(t)ij-

The gravity model was used to distribute productions and attractions from each
particular zone to other zones in the study area. Guidelines included in
NCHRP 187 were followed in order to generate travel times and corresponding
friction factors between zones. The average speed values inherent in deter-
mining the travel time (Table 5, NCHRP 187) were assigned to the appropriate
roadway facilities and a traffic assignment was performed resulting in a table
of costs (travel times) between all zones. These costs were then assigned
friction factors as shown in Figures 7 through 12 of NCHRP 187 for the three
trip purposes.

The production and attraction trip tables and friction factors were then input
into the gravity model in order to distribute the trips for each trip pur-
pose. The result is a production and attraction table for each trip purpose.

The production and attraction tables were factored to account for average auto
occupancy and mode split, which results in a production and attraction table
for each trip purpose. The tables were then transformed into origin/destina-
tion tables and summed to produce a trip table. The trip table shows the
resulting travel flow between each pair of zones.

A.1.4 Traffic Assignment

Traffic assignment is the process of allocating a given set of trip inter-
changes to a transportation network. The assignment process is based on
computer programs which select a minimum impedance route between pairs of
zones. The computer programs then "assign" the trips between these zones to
the selected route. The end result is the expected traffic load on the net-
work.

The traffic assignment procedure known as "minimum path with capacity re-
straint" was used. In this procedure a minimum path algorithm is used in
conjunction with a capacity restraint process. The minimum path algorithm
essentially selects the minimum impedance route between two points. The speed
(or travel time) on the links of the system determines the basic impedance.
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The minimum path procedure can cause some links to be assigned more travel
than the link has capacity This volume/capacity problem led to the develop-
ment of capacity restraint procedures.

These ,estraint techniques are based on the fact that the speed of traffic
decreases as the volume of traffic increases. The capacity restraint proce-
dure attempts to balance the assigned volume, the capacity of the particular
roadway link, and the speed on the link. Thus, if a roadway section is heav-
ily utilized in a particular iteration, the average speed for the section will
be reduced in the next iteration, which may result in motorists choosing an
alternative path of travel. In this analysis, five iterations were performed
for each traffic assignment. The end product of the traffic assignment pro-
cess is the development of traffic volumes on the road network. Model cali-
bration was done manually to adjust the model results to base year conditions.

A.2 Future Trends

Population forecasts for baseline tiiie periods were prepared which in turn
determined the future housing needs. The housing unit needs were allocated to
various parts of the community where growth could logically occur. Using
procedures described in Section A.1, trip productions were estimated for the
total anticipated households.

The Wyoming Highway Department, City of Cheyenne, and Laramie County provided
information routine to the status of the roadway network in the baseline time
periods. Particular attention was paid to proposed roadway construction
projects that would increase capacity.

Trip distribution and trip assignment procedures, described in Section A.1,

were utilized to develop estimates of traffic volumes on the roadway network.

A.3 Project Impacts

Transportation impact assessment is an analysis of project-related traffic
demand upon baseline transportation conditions in the study area.

The transportation system would be impacted by project-related employees and
their activities. Project manpower and employee information were developed.
Several classifications of employees (construction, assembly, military, and
civilian operators) would be involved, and their numbers would vary with the
area and others would be permanent residents. Some inmigrant employees would
be accompanied by families, while others would come alone. The specific
transportation impact of potential employee groups is discussed below:

o Direct Employees - This categcry of employees would be directly
involved in project construction and operation. Some of these
employees would be inmigrants, while others would be permanent
residents presently located in the area. These direct employees
would travel daily to the project site, and would have impact on the
project entrances and roads leading to the project entrances. In
addition, the inmigrants and their families would generate additional
travel (both work and non-work trips) that could impact other
elements of the transportation system.
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o Indirect Employees - This category of employees would not be directly
involved in project construction and operation. Some of these
employees would be inmigrants while others would be permanent
residents living in the area. The inmigrants and their families
would generate additional travel that could impact elements of the
transportation system.

The 1985 average daily traffic (ADT) figures were developed as a function of
the 1985 Cheyenne households, with the project, to the 1985 baseline Cheyenne
households. As developed for the Socioeconomics EPTR, the project will result
in 989 inmigrant households. This is 3.R percent higher from the 23,800
baseline households. Thus the ADT figures were increased by 3.8 percent.

As developed in the Socioeconomics EPTR, the peak manpower requirements for
Cheyenne will occur in 1985. About 1,400 people will be employed at
F.E. Warren AFB. All of these employees will live off base in the Cheyenne
area.

For a worst-case analysis, it was assumed that these employees would travel to
the base during the same peak hour, with a vehicle occupancy of about 1.38.
Studies made of current peak hour travel at the base show a vehicle occupancy
of similar magnitude. Using a vehicle occupancy of 1.38 persons per vehicle
yields, 1,017 peak hour vehicle trips to the base.

The 1,017 peak hour vehicle trips were allocated by the following procedures
to various origin zones within Cheyenne:

o As developed for the Socioeconomics EPTR, it is assumed that 70
percent of the workers will come from Cheyenne. This 70 percent of
the 1,017 trips was allocated to traffic zones in accordance with the
general population distribution reported in the 1980 Census.

o The remaining 30 percent of the trips was allocated to traffic zones
as shown below. This allocation is based on methodology developed
for the Socioeconomic EPTR.

Traffic Zone Percentage of Trips

45 22.9%
17 1.2%
47 18.8%
18 1.8%
13 4.6%
22 18.2%
44 5.9%
43 9.0%
41 3.1%
15 7.1%
48 4.7%
42 2.7%

TOTAL: 100.0
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It was assumed that the three F.E. Warren gates on Interstate 25 would be
equally used during the peak hour. This assumption reflects the fact that
base work efforts will occur at the Stage Storage Areas with a Central Avenue
gate entrance; at the Weapons Storage Areas with a Missile Drive gate
entrance; and near the Randall Avenue gate entrance. Thus the 1,017 trips
were allocated equally to these three gates.

With the peak-hour trip origins and destinations developed, the peak-hour base
trips were then assigned to the roadway network. A total peak hour assignment
resulted when the base-oriented trips were added to the other peak hour trips.

Capacity analysis for various signalized intersections was accomplished by
using the Intersection Capacity Analysis computer program, ICAP.

The ICAP is a set of programs which perform intersection capacity analysis in
accordance with the definitions and procedures of the Highway Capacity Manual
(HRB Special Report No. 87). ICAP was developed by the Institute of Transpor-
tation and Traffic Engineering of the University of California in cooperation
with the Automotive Safety Foundation. The program which calculates approach
capacity is divided into four major parts depending upon the parameter to be
determined - service volume, approach width, load factor, or G/C ratio. By
inputting the known approach width and G/C ratio, and projected approach
volumes for the four conditions, the program will calculate the load factor
value.

Initially, the peak-hour factor, metropolitan area size, location in metropo-
litan area, rights turns, left turns, and bus factors were determined. Load
factors are then determined.

Level of service designations were manually added using Table 10.13 of the
Highway Capacity Manual as a guideline. Load factors were adjusted to
approximate conditions under interconnnected signal operation where necessary.

Projected traffic for baseline 1985 was generated and assigned to the roadway
network of Cheyenne, Wyoming (Figures A.3-1 and A.3-2). Traffic was also
enerated and assigned for additional traffic related to the Peacekeeper
Figures A.3-3 and A.3-4). This was added to the baseline traffic for 1985.

The combination of volumes (Figures A.3-5 and A.3-6) were then used to deter-
mine a level of service. Table A.3-1 shows the intersections with a decrease
in level of service.

For purposes of clarity, these figures show data for only those links impacted
by the peak-hour project-related volumes. The data were also shown in the
detail used for analysis purposes. Based on these levels of service changes,
various street corridors were then evaluated. Reverse flow conditions were
assumed for the PM traffic peak. Thus conditions on 19th Street eastbound
during the PM peak were assumed to be the same as 20th Street eastbound during
the PM peak.

Traffic conditions at various intersections should be evaluated with consider-
ation given to the entire street corridor. For example, Table A.3-1 liets
several intersection problems On Pershing, from Converse to Snyder. This
would indicate that problems may occur on this entire corridor, rather than
being limited to the specific intersections.
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Table A.3-1

INTERSECTIONS THAT DECREASE IN LEVEL OF SERVICE

Level of Service Level of
Location Reductions Impact Significance

Pershing @ Snyder
Pershing WB E-F Moderate Significant
Snyder SB A-D High Significant

Randall @ Snyder
Snyder NB A-D High Significant

24th @ Central
24th WB A-E High Significant

20th @ Warren
20th WB E-F Moderate Significant

24th @ Carey
24th WB A-D High Significant

20th @ Snyder
20th WB E-F Moderate Significant

20th @ Pioneer
20th WB E-F Moderate Significant

20th @ Morrie
20th WB E-F Moderate Significant

20th @ Logan
20th WB E-F Moderate Significant
Logan NB C-D Moderate Significant

20th @ Central
20th WB D-E Moderate Significant

20th @ Evans
20th WB D-E Moderate Significant

20th @ Carey
20th WB D-E Moderate Significant

16th @ Ames
Ames NB A-D High Significant

Prairie @ Yellowstone
Prairie WB C-E High Significant

Peshlng @ Converse
Pershing WB A-C Moderate Significant
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Table A.3-1 Continued, page 2 of 2
INTERSECTIONS THAT DECREASE IN LEVEL OF SERVICE

Level of Service Level of
Location Reductions Impact Significance

Pershing @ Warren
Pershing WB E-F Moderate Significant

Pershing @ Evans
Pershing WB F-F Moderate Significant

Pershing @ Central
Pershing WB C-D Moderate Significant

Central @ Yellowstone
Yellowstone SB E-F Moderate Significant

Dell Range @ Powderhouse
Dell Range WB A-B Moderate Not Significant

Randall Gate @ F.E. Warren AFB Due to Moderate Significant
Queuing

Randall @ 1-25 Inter-hange A-D High Significant
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APPENDIX B

DESCRIPTION OF DEFENSE ACCESS ROADS PROGRAM

This appendix gives a description of the Defense Access Road (DAR) improvement
process as it pertains to the Peacekeeper in Minuteman Silos project.

B.1 Purpose

The purpose of this fact sheet is to provide an update on the DAR system as it
pertains to the Peacekeeper in Minuteman silos project. (An explanation of
the DAR system plus a summary of the Defense Access Road Needs (DARN) and
program are in Attachment 1.) To better understand the entire system, certain
terms are defined.

B.2 Definitions

The following are commonly used acronyms for the DAR program:

COE Corps of Engineers
DAR Defense Access Road
DARN Defense Access Road Needs Report
DoD Department of Defense
EIS(P,D,F) Environmental Impact Statement

(Preliminary, Draft, Final)
FHWA Federal Highway Administration
LF Launch Facility
MCP Military Construction Program
MM Minuteman
MTMC Military Traffic Management Command
PIMS Peacekeeper in Minuteman Silos
S/T Stage Transporter
T/E Transporter/Erector

Several agencies defined above have various responsibilities in the DAR pro-
cess.

B.3 Responsibilities

B.3.1 General - From Inception Through Deployment

The initial description of the roads needed for Peacekeeper deployment was
presented in the Air Force's DARN Report. As a preliminary Air Force facility
need document, the DARN compares existing Minuteman T/E roads (their observed
conditions) with the operational requirements (gross vehicle weight, grade,
operating speed, turning ability, number of trips, etc.) of the Type II S/T.
The Air Force DARN report and a technical summary of road needs (B-4 Specifi-
cation from Martin Marietta Corp., designer of the S/T) were provided to the
DoD MTMC, the agency responsible for managing transportation needs of the
military. Ports, rail spurs and depots, and local non-DoD roads are examples
of MTMC's traffic management support responsibilities. For local, county, and
state roads requiring unusual military use, MTMC works through the FHWA, the
federal focal point for road development in the United States.
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Routine design construction/maintenance funds for roads are administered by
the local/regional FHWA offices (Cheyenne, Wyoming, and Lincoln, Nebraska)
which, in turn, request state highway/road departments to upgrade local roads
to meet Air Force design requirements. The extent of DAR road upgrading is
governed by a joint Air Force, MTMC, and FHWA assessment of Air Force opera-
tional road needs. See Table B.3.1-1 for interactions among agencies and
their order of responsibility. Within the spirit of a cooperative interagency
management process, actual local needs are weighted in the federal agency
decisionmaking process as are the life cycle costs associated with the various
road upgrading recommendations.

B.3.2 Road Maintenance Responsibilities

For extraordinary road maintenance to support Air Force site needs following
the Peacekeeper's deployment, a program similiar to that used for Minuteman is
anticipated. Site access for missile maintenance must accommodate sporadic,
light, and heavy vehicle traffic. Under existing procedures, DAR maintenance
funds are available for gravel roads only. The road use frequency for Air
Force vehicles has not justified hard surfacing as an effective life cycle
cost alternative for Minuteman. Where hard surface roads are used in the DAR
network, their surface conditions are dictated by local needs rather than
military needs. For those gravel surfaced local roads used by the Air Force
to access missile facilities, the following gravel road maintenance procedures
have been followed for Minuteman:

o In the spring of each year, the base missile engineer drives the T/E
routes, filing a report of resulting findings. Copies of these go to
HQ SAC and the respective FHWA offices requesting a joint meeting to
validate future DAR maintenance requirements.

o Depending on the respective FHWA procedures for managing the DAR
maintenance program, a joint Air Force/FHWA meeting is held to
resolve future maintenance needs. The summary recommendation is
forwarded by the local FHWA to its national office and by the base
missile engineer through Air Force channels to MTMC.

o Following MTMC review of the FHWA/DAR recommendation and in conjunc-
tion with Headquarters US Air Force, MTMC prepares a summary budget
for Air Force roads.

o The Air Force then includes DAR requirements as a separate operations
and maintenance line item in the Defense Appropriation Bill presented
to Congress.

0 Following Congressional approval, DAR funds are then available for
transfer, at Air Force and MTMC direction, to the FHWA for road
improvements. The FHWA is the agency assigned to insure that DAR
work Is accomplished in a satisfactory, timely manner.
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B.4 Process

B.4.1 General

The DAR process is outlined in Figure 8.4.1-1. A description of each block is
shown below:

No . Block Description

1 Road evaluation needed Heavy, oversized vehicle proposed
by Air Force

2 Air Force initiates Describes and recommends
transportation requirements (i.e.,
road, structures)

3 MTMC Determines Access road eligibility
requi rements

4 Transportation improvement Rough cost estimate by MTMC
needs

5 Recommended highway improve- Includes state and county input
ments to meet Air Force needs

6 Meets Air Force requirements Includes Air Force review

7 Eligibility through DAR program

8 Consideration of Air Force
vs. civilian needs

9 MTMC certifies as important Letter of
to national defense certification to FHWA

10 MTMC advises Air Force of
funding requirement

11 Supervises design, engineer-
ing, construction

12 Monitors project funding
progress

The process is now at block seven. The remainder of the actions will be taken
in the future months. The work on DAR and DoD roads is estimated to begin in
the spring of 1985 and continue to the fall of 1987.
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B.4.2 Defense Access Road Status

Several meetings were held to ensure smooth coordination. (Additional ones
are planned.) They are summarized as follows:

o September 7, 1983: First Roads Working Group (RWG) Meeting -

initiated dialogue with:

- Military Traffic Management Command.

- Federal Highway Administration.

- State Highway/Road Departments (Wyoming/Nebraska).

- U.S. Air Force (Air Force Regional Civil Engineer for Ballistic
Missile Support, Headquarters Strategic Air Commmand, F.E. Warren
AFB Missile Engineer).

o September 13, 1983: First Peacekeeper Working Group (PWG) Transpor-
tation Subcommittee Meeting. The meeting was held to establish
dialogue between the Air Force and community services representatives
(federal, state, and local) interested in the construction of
Peacekeeper DARs. Representatives from the Air Force Environmental
Planning Office (AFRCE-BMS/DEV), FHWA, the MTMC, and URS-Berger (the
Air Force's environmental contractor for Peacekeeper in Minuteman
Silos) presented a Peacekeeper DARN report overview to state, county,
and community representatives from Wyoming and Nebraska.

o September 15, 1983: Second RWG meeting - defining the extent of work
necessary to analyze the impact of Peacekeeper road needs on existing
Minuteman roads. The Wyoming Highway Department (WHD) and Nebraska
Department of Roads (NDOR) were asked by their respective FHWA
offices to prepare a detailed cost analysis for Peacekeeper S/T roads
as defined by the DARN report.

o September 29, 1983: Third RWG meeting - Representatives from WHO and
NDOR provided preliminary cost estimates for preparing the
Peacekeeper Road Needs Analysis. To assist the respective road
departments with their analysis, the following information was
provided by the Air Force representatives:

- Bridge and road condition information collected by URS-Berger for
the Air Force environmental impact statement (ElS) for Peacekeeper
Missiles in Minuteman Silos.

- B-4 road need specifications prepared by Martin Marietta Company.

- Historic (1963) DAR information including copies of roads analysis
prepared for Minuteman roads and as-built drawings of cattle
crossings, concrete box culverts, structural steel pipe culverts,
and typical road sections constructed for Minuteman.
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o October 12, 1983: A planning meeting to assess the environmental
performance capabilities of the Peacekeeper S/T vehicle (on Minuteman
DAR) was held at F.E. Warren AFB. An onsite demonstration of the
Peacekeeper S/T was planned for December 12 through 16, 1983.

o October 26, 1983: The Air Force initiated a study of onbase-road
alternatives and their impacts on design considerations, construction
costs, environmentally sensitive species habitats (Colorado butterfly
plant), and historical and prehistoric cultural resources. A formal
summary report and proposal were due back to the Air Force by
November 30, 1983.

Air Force representatives met with the WHD road planning engineers to
review route alternatives for the Happy Jack Road alignment,
connecting State Road 210 with the Missile Drive interchange at
Interstate 25. A proposed route was coordinated with F.E. Warren
AFB's Civil Engineer. The WHD is preparing a right-of-way easement
request for submittal to base officials.

o November 9 through 10, 1983: Onbase Peacekeeper road needs were
reviewed with the Base Facilities Board, HQ SAC representatives, Fish
and Wildlife Service, Wyoming State Historic Preservation Office
(SHPO), and the WHD Roads Planning Office representatives. The Base
Facilities Board recommended a mitigation route be considered for the
preferred alternative shown in the Draft EIS.

o November 18, 1983: A project book for 1984 construction of Peace-
keeper roads on F.E. Warren AFB was distributed for Air Force
internal review.

o November 30, 1983: Fourth RWG meeting - review of Preliminary DAR
design considerations prepared by WHD and NDOR for the FHWA.

o December 1, 1983: Wyoming and Nebraska FHWA offices provided a
summary recommendation for the Peacekeeper DAR report to the HQ FHWA,
MTMC, Washington DC, and the Air Force Regional Civil Engineer for
Ballistic Missile Support (AFRCE-BMS), Norton AFB, California.

o December 7, 1983: The second PWG subcommittee on transportation
meeting was held in the Wyoming Highway Department Auditorium.
AFRCE-BMS and FHWA representatives presented a Peacekeeper DAR
Preliminary Engineering Analysis Summary.

o December 10, 1983: Following coordination with AFRCE-BMS, the MTMC
will provide summary cost estimates for Peacekeeper DAR needs to
Headquarters Air Force (HQ USAF/LEEC) for inclusion in the 1985 to
1990 Military Construction Program (MCP) forecast for congressional
review.
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B.5 Environmental Impact Statement Status

November 1 through 3, 1983 Public Hearings.

October 14 through Public comment period.
November 28, 1983

December 30, 1983 Preliminary Final EIS (PFEIS)
completed.

January 31, 1984 Final EIS (FEIS) filed with the U.S.
Environmental Protection Agency (EPA).

B.6 Conclusion

This fact sheet represents the latest actions on the DAR. It is intended to
be an informational document. If you have questions or comments, contact
Major Torgenson, AFRCE-BMS/DDEV, Norton AFB, CA 92409, (714) 382-4891.
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ATTACHMENT 1: DAR SYSTEM, DARN REPORT SUMMARY, DAR SUMMARY

1.0 DAR SYSTEM

During the 1960s, Minuteman T/E route requirements were developed to assure
the T/E would safely travel from F.E. Warren AFB to each of the launch sites
by the most reasonable direct route. The public roads along these routes were
upgraded through the DAR program by the local road agencies under the guidance
of FHWA. When new roads were needed to connect the DARs to the Launch
Facilities (LFs), a DoD road was built under the MCP by the U.S. Army Corps of
Engineers. Maintenance to the DAR system is funded by the Air Force.

2.0 DARN REPORT SUMMARY

2.1 Introduction

F.E. Warren AFB has been selected by the President as the support base for
100 Peacekeeper missiles which will be placed in existing Minuteman silos.
The deployment will require several new support facilities at the base, modi-
fications to each of the 100 selected Minuteman LFs to accept the Peacekeeper
missile, and new transporter vehicles to move the Peacekeeper missile in
stages to the base and from the base to the LFs.

Peacekeeper missiles will replace 100 Minuteman missiles in two squadrons of
the 90th Strategic Missile Wing at F.E. Warren AFB, Wyoming. The two squad-
rons are the 319th Strategic Missile Squadron (SMS) which encompasses
Flights A through E, and the 400th SMS which encompasses Flights P through T
(Attachment 1: Figure 1).

2.2 Objective

The objective of the DARN report was to present Air Force roadway needs and a
preliminary evaluation of the existing Minuteman T/E routes to support the
Peacekeeper mission. Through this process, suspected roadway problems were
identified.

2.3 Assumptions

Certain assumptions were considered in the preparation of the DARN report.
They are as follows:

o This reprt was based on a Peacekeeper Weapon System Baseline Concept
Description for Basing in Minuteman Silos, June 1983.

o The Peacekeeper missile will be transported to the LF in four sepa-
rate stages plus the Reentry System (RS). All of the individual
stages and the RS will be transported by the Peacekeeper Type II S/T
from F.E. Warren AFB to the LFs.

0 Design of an emplacer vehicle has not been defined nor approved. For
purposes of this evaluation, it was assumed to be no wider than
14 feet. It was to have a gross vehicle weight of no greater than
105,000 pounds.

B-9
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o The road neet'i in this report will be verified through an evaluation
process by 4,ie MTMC, the FHWA, the Department of the Air Force, and
the state a.id local transportation departments in the summer and fall
of 1983.

0 The Peacekeeper S/T will travel the existing Minuteman T/E routes
except where changes are necessary.

0 o Wheel and axle loads of all Peacekeeper vehicles will not exceed the
wheel and axle load of the Peacekeeper S/T.

o The T/E routes on secondary (Nebraska, Wyoming, and county paved and
gravel) roads could require upgrading to support the leacekeeper
depl oyment.

o A canister vehicle will be designed which presently has not been
defined or approved. It was assumed to have a gross vehicle weight
of no greater than 180,000 pounds.

0 It is assumed prudeot to upgrade the road systems to a degree that
would assure a 75 percent all weather surface. A higher aegree of
reliability would require major road reconstruction.

0 Roads within the 1,050 foot Quantity Distance (QD) envelope of the LF

will be waivered.

2.4 Project Scope

The current Peacekeeper program calls for the construction of support facil-
ities at F.E. Warren AFB and the Deployment Area (DA) starting in 1984 and
continuing through 1989. Launch Facilities modifications will start in
1986. Bridge and road improvements required by this project should be com-
pleted prior to deposturing activities. Bridge and road improvements on the
road network will begin in 1985. All 100 missiles are programmed to be fully
operational in late 1989.

The road needs which the DARN report reflects are based on what the Peace-
keeper traffic will be in terms of volume and types of vehicles. This infor-
mation, es well as the Assembly and Checkout (A&CO) activities, movement of
Peacekeeper missile components, and Peacekeeper route identification, is
detailed in the DARN report.

2.5 Scheduling

Specific LFs have been identified for modification. This information is
available for scheduling future Peacekeeper roadwork.

2.6 Recommendations

0 A thorough engineering analysis must be made of the T/E rotates. This
should cover roadways, bridges, and other structures.

0 An engineering analysis may need to be made of non-T/E routes which
may be significantly impacted by construction activities in support
of Peacekeeper deployment activities.
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0 Definite control should be specified for the construction procedures
and the quality of road building materials. These controls shoulc be
specified in the agreements and should include gravel, asphalt,
concrete, structures, and other features.

3.0 DEFENSE ACCESS ROAD PROGRAM

The U.S. Air Force initiated an access road needs report and requested traffic
and road engineering services from the Military Traffic MTMC.

The MTMC, acting through the FHWA and the local road authorities, is deter-
mining provisions for needed work.

3.1 Authority

United States Code, Title 23, Highways, authorizes expenditure of federal
funds on the public highway system. Section 210 of this code covers the
following:

o Authorizes the Secretary of Transportation to provide for construc-
tion of access roads, certified as important to national defense by
Secretary of Defense.

o Projects are administered under Federal-Aid Highway procedures
through the Federal Highway Administration for the Department of
Transpo rtat ion.

DoD Directives and Joint Service Regulations.

o Delegates Defense authority for the program to Commander, MTMC.
(Similar delegation of authority is made from the Secretary of
Transportation to the Federal Highway Administrator.)

0 Commander, MTMC, is Secretary of Defense's executive agent for public
highway matters.

o Each service programs and budgets for access road needs.

3.2 Policy

o State/local highway agencies are responsible for constructing and
maintaining highways, including those for defense needs.

o Defense-generated traffic produces the same road-user taxes as other
traffic. (This does not apply to government-owned vehicles.)

o Defense expects due priority consideration in civil highway programs.

o However, Defense can create sudden/unusual impacts on highway pro-
grams. For example:

- New base or expansion of an existing base.
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- Low grade roads may need immediate upgrade due to defense require-

ments.

- Replacement roads.

- Repair or strengthening of maneuver or exercise roads.

o Provides means to pay fair share for public highway improvements.

3.3 Roles

o The role of Military Traffic Management Command (Defense Executive
Agency) is to:

- Review incoming Needs Report and determine legitimacy.

- Recommend to services initial access road funding level.

- Request FHWA evaluation.

- Determine Access Road eligibility.

- Commander, MTMC, certifies as important to national defense.

- Authorizes expenditure of funds.

- Monitors project.

o The role of the FHWA (Joint Administratior with MTMC) is to:

- Evaluate public highway needs upon MTMC request.

- Recommend improvements and estimate costs.

Supervise design, engineering, and construction.

- Administer expenriture of funds.

0 The role of the services is to:

- Review its installations needs.

- Determine funding capability 3nd program funds.

- Coordinate in MTMC eligibility determination.

- Transfer funds to FHWA.
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APPENDIX C
GRAVEL ROADWAY MAINTENANCE COSTS

C.1 Description of Analysis Procedure

Because of the high probability of increased maintenance requirements on
gravel roadways maintained by the five affected counties, the following anal-
ysis was conducted to further define potential cost impacts. The five af-
fected counties (Laramie, Goshen, and Platte in Wyoming, and Kimball and
Banner in Nebraska) were investigated and interviews were held with main-
tenance personnel in an attempt to consider local conditions and methods to a
large extent.

C.1.1 Methodology

During data gathering for this effort it became clear that there were several
important factors which influenced maintenance costs. Following is a summary:

1) Total number of miles of roadway to be affected by classification;
2) Roadway classification or section;
3) Weather (snow removal, rain, wind) and mowing;
4) Non-roadway maintenance such as drainage, structures, etc.;
5) Frequency of blading and other maintenance;
6) Salary and benefit costs;
7) Productivity;
8) Equipment size and capacity; and
9) Average daily traffic volume and makeup.

Based on information obtained from roadway supervisors and foremen in all
5 counties, it was apparent that none of the counties would be able to absorb
the increased maintenance required during construction without serious neglect
of other roadways. As such, the following factors were chosen for consider-
ation in this analysis: total number of grading miles; productivity in number
of grading miles per person/machine month; and cost per month including labor,
equipment, and operating costs.

C.1.2 Assumptions

For this preliminary analysis, several important assumptions were made.
Following is a partial list:

1) Only gravel roads were analyzed;
2) All gravel roads affected would be E-1 or better roadways prior to

use hy construction-related traffic;
3) ADT due to reconstruction of any one silo would total 20 vehicles per

day over the 3.5 month construction period;
4) Four bladings per affected roadway per silo would be required during

the 3.5 month construction period;
5) Equipment (Caterpillar 140G motor grader with roll over protection

and certain other extras) would be leased on a monthly basis from
local equipment suppliers;

6) Average productivity for blading is 80 miles of graded 2-way roadway
per month; and

7) Operating costs of $15.00 per hour include all variable costs of
operation for a unit of less than I year old.

C-1
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Following are the results of this analysis based on the following Flight
construction schedule:

1986 - P, Q
1987 - T, R, S
1988 - B, C, D
1989 - E, A

Since the "affected miles" column actually represents person-months, it is
evident that staffing increases will be temporary, full-time positions. For
further details of this analysis, see Section C.1.

Monthly Cost Cost by Year
County Affected Miles x4 / 8 0  (1983 $) (1983 $)

Goshen 8.55 9,325 1987 = 63,783*
1988 = 15,946*

Kimball 4.75 8,900 1988 = 21,138
1989 = 21,137

Laramie 8.00 9,672 1986 = 44,104
1989 = 33,272

Banner 4.30 9,100 1988 = 39,130*

Platte 6.75 9,523 1986 = 12,856
1987 = 51,424

C.2 Detailed Analysis by County

Following is more detailed information regarding project-induced gravel road
maintenance costs. Major areas of investigation include number of miles
affected, frequency and intensity of maintenance, productivity, and equipment,
labor, and operating productivity, and equipment, labor, and operating costs.

C.2.1 Number of Miles Affected

The number of miles of roadway affected is a function of silo location and
distance from the nearest paved roadway. Miles of roadway affected is pre-
sented here as if each silo were located on its "own road" i.e., it includes
multiple counting of links which service more than one silo. This method was
used because the incremental demands for maintenance due to construction
traffic are additive in nature. Following are the results:

County # of Miles of Roadway Affected

Goshen 171
Kimball 95
Laramie 160
Banner 86
Platte 135

C-2
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C.2.2 Frequency and Intensity of Maintenance

Based on information provided by Kimball, Banner and Goshen counties, it was
determined that, on the average, an increase of approximately 150 vehicles per
day (ADT) equates to a requirement for blading of once per week. Based on
data provided by the Description of Proposed Action and Alternatives of
11/11/83, the construction period for any one silo was approximately
15 weeks. Based on information provided by the transportation resources
group, an average ADT of 20 vehicles per silo was assumed for the entire
15 week per silo construction period. Based on these assumptions and equally
roadway destructive traffic mixes, the following assumption was made.

150 ADT = 1 grading each 7.5 weeks
20 ADT

= 2 gradings per silo per construction period.

Since the truck mix for silo construction was estimated to be approximately
twice as great as normal traffic, construction-related maintenance require-
ments were presumed to be four bladings per construction period.

C.2.3 Productivity

Although productivity in terms of numbers of miles of roadway bladed per day
is highly variable, interviews with both foreman and operators suggested that,
based on E-I or better roadways of 24 to 30 foot width and use of a Caterpil-
lar 140G motor grader, an average productivity for a single machine and opera-
tor of 4 miles of 2-way roadway per day and 80 miles per month would be repre-
sentative.

C.2.4 Costs

Since it was apparent that increased road maintenance demands for each county
would require one full-time equivalent operator and machine or less and vary
with time of year, a monthly cost approach was developed. Cost components
include labor, and fixed and variable equipment costs. No materials would be
required.

Labor costs were determined by county and benefits were calculated at 25% of

salary. Following are the results.

County Labor Costs Per Month

Banner $1,400
Kimball 1,200
Goshen 1,625
Laramie 1,972
Platte 1,823

Operating costs (variable) were presumed to be $15.00 per hour for all vari-
able operating costs, based on Rental Rate Blue Book operating costs for a
Caterpillar 140G motor grader. Based on 160 hours per month, total monthly
cost equates to $2,400 per month.

C-3
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Fixed costs for equipment were assumed to be $5,300 per month for a Caterpil-
lar 140G including sales tax. This figure was obtained from an equipment
supplier in Scotts Bluff. Following is a summary of total monthly costs.

County Monthly Cost (1983 $)

Goshen 9,325
Kimball 8,900
Laramie 9,672
Banner 9,100
Platte 9,523

C-4
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APPENDIX D
METHODOLOGY FOR DETERMINING MAN-HOUR
REQUIREMENTS FOR ROADWAY IMPROVEMENTS

Based on roadway needs reported in the Defense Access Roads study, estimates
were made of roadway materials quantities. It was then necessary to determine
the man-power requirements associated with this work. The following method-
ology was used.

0 The cost of supplying and placing asphalt concrete is typically about
$30 per ton. Of this, the labor cost is about $7.

o Using $19 as an hourly labor cost, about 0.368 hours of labor would
be necessary for each ton of asphalt.

o Asphalt concrete weighs about 110 lbs for each 1-inch depth per
square yard. (This is, a square yard of material 1-inch thick).
Thus a 36 inches depth, equivalent to 1 cubic yard, would weigh
3,960 Ibs, or 2 tons.

o Thus the labor associated with 1 cubic yard (cy) is equal to the
labor to do 2 tons. As explained above, the labor for 1 ton is
0.368 hours, so the labor for 2 tons (1 cy) is 0.73 hours.

0 The labor required for aggregate surfacing is estimated at about
80 percent of that required for asphaltic concrete. Thus one cy of
aggregate will require 0.73 hours x 0.8 = 0.6 hours.

D-I
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APPENDIX E

MEMORANDUM FROM THE FEDERAL HIGHWAY ADMINISTRATION
DIVISION ADMINISTRATION CONCERNING DEFENSE ACCESS

ROAD IMPROVEMENTS

Appendix E contains a memorandum from the Federal Highway Administration
Division Administrators for Wyoming and Nebraska to the Direct Federal Program
Administrator in Washington.

E-1



Memorandum
US Depolment
Of Tu"sprW="

Subject: Peacekeeper ICBM Deployment - Date: December 7, 1983
Wyoming and Nebraska - Road System
Evaluation

: Reply toFrom: F. L. Cooney, Division Administrator Aln. ofR HPD-WY

Cheyenne, Wyoming HDA-NE
Ray Hogrefe, Division Administrator

To: Lincoln, Nebraska

Mr. Thomas Edick
HDF-13 Direct Federal Program Administrator

Office of Direct Federal Programs

This is in response to the August 17, 1983 request for an independent evaluation
of the access road needs of the Peacekeeper Missile System.

FHWA's evaluation of the access road needs has involved three phases. First,
coordination activities were necessary to better define Air Force needs. The

second phase was the coordinated preparation of a needs report by Nebraska and
Wyoming. Finally, phase three was FHWA's review and evaluation of the State re-

ports of which this response represents the interim completion. All three phases
were completed within the short time frame of three months and required a consid-

erable time comitment "..cluding several coordination meetings with State, County,
Air Force, and MTMC personnel.

Each state has prepared a report on our request which includes construction im-

provement options providing different levels of service. These two reports are
included with this submission. Proposed improvements and the resultant costs are
based on a broad level of analysis. It is understood that detailed engineering
design will produce project level variations to the general assumptions and pro-
posals made in these reports.

Early coordination meetings identified difficulties in determining the level of
traffic service considered necessary by military users of the access roads. Fol-
lowing discussions on this point, as well as others, certain "common parameters"
were agreed to and communicated to all parties. Although these parameters are
included in each state report, below is a s1mary:

1. State proposals should reflect a better road system than the
existing T-E system.

2. Minim= AASHTO standards would be used in developing roadway
section recommendations. This is further substantiated by
the fact that both Wyoming and Nebraska policy requires these
minimum standards when improvements are to be undertaken.

t
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3. Cost estimates involving pipe culverts were based on inventory
data supplied by URS Berger. A standard improvement cost was
used for all culverts 36 inches or less with 2 ft or less of
cover.

4. Cost estimates involving structures (over 20 ft in length)
were based on state inventories. For consistency, each state
estimate assumes impact loading.

5. The design vehicle was the Type II Stage Transporter with load-
ings as shown in the attached drawing (Attachment I).

Wyoming

The State's report is based on the existing T-E road system but analyzes an
additional 32 miles of possible alternate routes for consideration by the road
users. In addition, an appraisal was made of routes which would not be traveled
on by the T-E vehicle but would serve an important role in the security surveil-
lance and the construction of the missile sites.

Wyoming's analysis indicates that the existing T-E routes are, to a large extent,
on the State highway system and already largely paved. The report summarizes
that, of the total 607 miles of T-E routes, approximately 320 miles are on the
State system and 425 miles are now paved-. Approximately 287 miles are on the
County system of which 105 miles are now paved.

The Wyoming report presents three basic improvement alternates with additional
life cycle-surface cost comparisons provided in separate appendices.

Nebraska

In their report, the State determined necessary system changes and then identi-
fied needs on assumed approval of the changes. The changes result in a net ad-
dition of 16.7 miles of county roads to the Nebraska system.

Nebraska has a much less extensive State highway system than Wyoming. Because of
this, the Nebraska report basically recomnends paving additional county roads
rather than strengthening existing State paved roads as in Wyoming. Alternate 6,
for example, indicates paving of 84.6 miles of existing gravel county roads.
Presently, none of the county roads on the T-E system are paved.

The Nebraska report presents nine construction options with life cycle and other
cost information associated with each. Option nine was added at the request of
the Air Force to show gravel-only improvement costs on the existing T-E system.



Peacekeei~cr ICBM Deployment

FHWA Evaluation

Attachment 2 provides a summary of two alternates froa both Wyoming and Nebraska.
Costs are split to indicate those expected to be the responsibility of the Air
Force (capital improvement and periodic regraveling) and those expected to be
the responsibility of others (routine maintenance). Immediate road needs to
handle the planned launch facility modifications are estimated to cost $72 - $77
million in Wyoming and $20 - $26 million in Nebraska.

In Nebraska, Alternate 6, paving 84.6 miles of county roads, results in a reason-
ably consistent ratio of paved to gravel roads compared to Wyoming. E-.-n thoughn
16 of the Nebraska missile sites would still be served by a gravel surface sub-
stantially the same as today, the total travel on gravel roads would be signifi-
cantly reduced even for access to these sites. After 20 years, the paved roads
will require costly rehabilitation by the counties, which have limited resources.

For an additional cost of $5.6 million, the entire access road system in Nebraska
can be paved. The 20-year life cycl .zs indicate that the Air Force costs
would be approximately the same for either Alternate 2 or Alternate 6. On this
basis, the Nebraska Department oi Roads recommends Alternate 2. To the Nebraska
Division Office, either Alternate 2 or Alternate 6 would suffice.

Alternate 6 is entirely acceptable to Kimball and Banner Counties in Nebraska.
Anything less would be opposed through their Congressional Delegation. They will
accept the additional paved road maintenrnce responsibility and have passed res-
olutions to that effect.

In Wyoming, Alternate L, which basically results in no additional paved roads, is
the preferred choice of the Wyoming Highway Department. This alternate is accept-
able to Goshen and Platte Counties, but not to Laramie County, which prefers that
all T-E routes be paved. In an analysis of those routes serving three or more
missile sites, all routes fitting this criteria are already paved (with the small
exception of Link 185 in Laramie County). Although this "trunk of the tree"
analysis was not a specific criteria in developing the alternates, it is an indi-
cator of system functional classification.

For an additional cost of $5.3 million, the remainder of 182 miles of county roads
in Wyoming could be paved. Considering regraveling three times over a 20 year
period, projected Air Force costs would be higher for Alternate 1 by $6.4 million.
With maintenance costs projected, the two alternates are very close. However, of
primary importance is the additional heavy maintenance responsibilities placed on
the counties under Alternate 3. The Wyoming Division Office concurs in the Wyoming
Highway Department's preference for Alternate 1.

SIra
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An additional analysis was perform.ed in Wyoming following submittal of the State
report and receipt of priority missile site deployment from the ARFCE-BMS/D-EV? on

December 2, 1983. This information is shown in Attachment 3. Based on this anti-
cipated deployment schedule, costs by link were summarized for the "First 10 Sites"
and "Second 10 Sites". These costs total $14.4 million and $7.7 million respect-
ively for Alternate 1. Because links were not grouped to produce the most cost
effective project development, these :osts should only be considered preli:inary.
.or example, in considering improvements for deplcyment of Site P-7, it may be
advantageous to make improvements leading to Site =-10 in the save contract.

In s-nar., we consider Alternate 1 in Wyoming and Alternate 6 in :Nebraska to

represent the best improvement alternates considering all factors. In addition
to minimum cost, other factors which were strongly considered included comnat-
ibility with adjacent State's roadway surfacing, Peacekeeper deployment related
traffic, county maintenance commitment, and road accessability.

A furt-her ex.olanation is in order regarding development of the typical roadway

sections in Wyoming and Nebraska. As the two State reports indicate, differences
do occur in roadway section design which was ass'=.ed fZo preliminary estiz.ate our-
=oses. We do not see this as a problem, however. Because of the limitaticns of
time and data placed on development of estimates, some differences were expected.
We propose that, at the preliminary design phase, uniformity of road-way sections
will be developed. For purposes of the estimates made here, total consistency in
roadway sections was not necessary as there are variables which will occur in road- _

,.ay design.

Additionally, we are suggesting that, at the point of Preliminary design, careful

consideration be given to identifying and utilizing existing gravel in place.

Although not presented in either State report, we also suggest that options be con-
sidered for stabilization of the existing gravel (and/or subgrade) by means cf road-
.ixing with a stabilizing agent such as cement or fly ash. .his method could =os-
sibly save funds and reduce future maintenance as well as prevent rutting whl:h
could result on asphalt surfaces. Stabilizing could reduce grading and other mis-
cellaneous costs as well as minimize the depth of asphalt concrete overlay. .his

=rocedure would help conserve good aggregate materials that will be needed in zhe
.uture for higher type facilities.

:n ord2r to acccmplish the deployment schedule -- •ished by the Air Force, it

is i-merative that the Wycming -ighway Decartment ' authori=ed to proceed .i:h
=reliminary engineering at the earliest possible !aze. Even if the authcrizaticn
could be 1i=ited to data collection until type of wcr% was identified, this would

-t the necessary steps prior to construction. ecause of the extent of work
:ezu-.red, it is essential that ;raliminary efforts *. undertaken as sc:n as ;osilh

=ar:icularly on stractures.
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