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EXECUTIVE SUMMARY )

The U.S. Department of Energy is in the early stages of the Environmental Impact Statement (EIS)!
process of determining the environmental impacts of a potential repository for spent nuclear fuel and
high-level nuclear waste at Yucca Mountain, Nevada. This study seeks to identify reasonable and
representative transportation alternatives to aid in the EIS process, and should be considered a
resource document.

A 1995 systems study, Nevada Potential Repository Preliminary Transportation Strategy Study 1,
recommended four rail routes and three heavy haul truck routes for detailed evaluation
(CRWMS M&O 1995b). During this study, the routes were evaluated for fatal flaws, and all are still
recommended as reasonable representative alternatives within the State of Nevada.

This study devoted substantial research to identifying current land usage along the four rail routes,
including archaeological and historical sites. As a result, rail corridors were adjusted and refined to
minimize land use conflicts. Numerous minor and incidental land use constraints were documented.
Existing information was used in this evaluation and no actual land surveys were performed.
Sources included the U.S. Bureau of Land Management, the Desert Research Institute, and county
records. Field investigations were conducted to acquire data concerning the feasibility of each of
the potential routes.

Portions of the currently proposed rail corridors overlap federal lands such as the perimeters of the
Desert National Wildlife Range and Nellis Air Force Range, which have been withdrawn from
public use. Further detailed evaluation and refinement may eliminate these overlaps.

Engineering analysis refined the rail route corridors to approximately one to five miles wide, using
land use research as well as engineering criteria established in the study. Engineering analysis also
ensured that each corridor supports a reasonable representative branch line alternative.

The total costs decreased for most of the rail corridors compared to the costs for rail in Study 1,
primarily due to a decrease, from 24 to 15 percent, in the estimated engineering costs. A second
factor was a decrease in the estimated mileage for most corridors, which resulted from examination
of larger-scale quadrangle maps than were used in Study 1. Capital cost figures range from
approximately $250 million for the Valley Modified route to $950 miilion for the Carlin and
Caliente routes. Life cycle costs range from approximately $300 million to $1 billion.

Heavy haul truck costs in Study 1 were estimated at $173 million over a 24-year period. This
estimate assumed contract hauling and approximately $3 million for an intermodal transfer facility.
No cost was estimated for pavement replacement. In this study, the three routes evaluated range
from 104 to 321 miles, and have been estimated to include a cost penalty of 10 percent decrease in
pavement life. By including this cost penalty with the capital and operations and maintenance costs,
the life cycle cost for the longest route (Caliente) was estimated at $180 million. This estimate

! Required by the National Environmental Policy Act
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assumes that the U.S. Department of Energy would purchase the trucking équipment, because this
method would be slightly less expensive than contracting on a per-shipment basis, as was assumed
in Study 1.

Secondary uses of the rail line, including passenger and early rail support of repository construction
activities, were addressed to provide information for future comparative evaluation of the routes.
The study found that the Valley Modified route was the only reasonable rail route for passenger use,
and concluded that the new system would be, at best, only as convenient as the current bus system
to the Nevada Test Site. The study also reviewed the shared use of the rail line for non-Department
of Energy uses. Communities expressed interest as a draw for economic development, but railroad
company contacts indicated that they have received no inquiries from private industry for additional
branch lines. Support of repository construction would require construction of the rail line by 2004
(as opposed to 2010 for shipment of spent nuclear fuel). The study compared the cost of
constructing the branch line by 2004, including six years of operations and maintenance costs, to the
cost of transporting equipment and construction materials by truck. The findings indicate that the
difference in repository construction support costs between rail transport and truck transport is
minimal and is within the uncertainty of the current estimating capability.

The three heavy haul truck transport routes identified in Study 1 remain reasonable alternatives after
additional analysis in this study. More detailed logistics and cost information on heavy haul
transport are included to allow future comparative evaluation of truck routes. An optional route
among the three alternatives that originated between Caliente and Elgin and traversed State Route
317 (Kane Springs Road), continuing on U.S. Route 93 to Hiko, was re-evaluated and eliminated
due to distance, costly road upgrades, and routing concerns in Rainbow Canyon.

This study reviewed the 13 rail routes that were re-evaluated in the Preliminary Transportation
Strategy Study 1 (CRWMS M&O 1995b). The routes were categorized in tabular form and are
shown in the Rail Route Status table. As in Study 1, the status categories are:

Recommended for Detailed Evaluation — These rail routes constitute the most reasonable route
alternatives based on conclusions of Study 1. They are considered reasonable based on minimal land
use conflicts, maximal use of favorable topography and Federal lands, avoidance of land Federally
withdrawn from public use, direct access to a major regional rail carrier, and condltlons allowing
design in accordance with rail engineering practices.

Eliminated From Detailed Evaluation — Monitor — These rail routes fail to meet one or more of the
evaluation criteria listed in the previous paragraph. They are considered technically feasible, but
known or potential land use conflicts, only indirect access to a major regional rail carrier, or conflict
with land Federally withdrawn from public use significantly reduce the potential for these routes to
be successfully developed. The routes will be maintained at the present level of development and
the conditions that caused the route to be placed in this category will be monitored. Should
conditions change that would significantly increase the potential for any of the routes to be
successfully developed, the route status will be re-evaluated.
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Eliminated From Further Study — These rail routes fail to meet one or more of the evaluation criteria
listed in the recommended status category, and Study 1 determined that the unfavorable condition
eliminates any potential for the route to be successfully developed. The routes will continue to be
maintained at the present level of development.

As a follow-up to Study 1, three rail routes that were placed in the category of Eliminated from
Detailed Evaluation — Monitor were re-evaluated. Mina and Cherry Creek remain in this category;
Dike was eliminated from further study.

Rail Route Status

Eliminated From
Recommended for Detailed Evaluation — Eliminated From
Route Status Detailed Evaluation Monitor Further Study

Caliente °

Carlin

@
Jean : @
Valley Modified [ ]
Lincoln County A and B ]

Mina o
Cherry Creek { ]
Dike

Arden

Valley

Ludlow
Crucero

Lincoln County C

The study examined population growth forecasts and planned land use projects on the federal, state,
county, and community level to determine major impacts on the four rail corridors and three truck
routes. Study findings indicate a continued significant population growth forecast for Nye County
(Pahrump) may affect the Jean rail route. State Route 160 has been proposed as a scenic highway,
also affecting the Jean route. The dramatic increase in population in Clark County may become an
issue in the Valley Modified rail route. The government of Clark County has solicited the
development of 4,000 acres at Apex, approximately five to ten miles northeast of Las Vegas, for use
as an industrial park to relocate hazardous operations away from heavily-populated or residential
areas. This development could impact the Valley Modified route and the intermodal transfer facility
option. The proximity of the Valley Modified route to the proposed North Las Vegas master
planned community is an important consideration.
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The study found no major impacts to the Carlin and Caliente routes from population growth or
planned land use projects. L

Preliminary criteria that will be used to solicit public comments during EIS scoping were developed.
These criteria may also be further developed for use in selecting a preferred rail corridor:

» Stakeholder acceptance: Economics, quality of life
s Cost: Construction, operation, and maintenance

e Regulatory: Construction permits, approvals, and concurrences;
operation permits, approvals, and concurrences; published
environmental impacts; evaluation of the impacts of the
Endangered Species Act, flood plain, and wetlands

» Construction/operation: Complexity of construction, operational safety, security
areas, operation and maintenance efficiency.

The study also evaluated the effect on the national rail transportation system of routing spent nuclear
fuel and high-level radioactive waste to each of the four branch lines within Nevada. From a
national perspective, there appear to be no advantages or disadvantages relative to any specific
branch line, as determined by the set of effectiveness measures used in the analysis.

Only one of the cases examined (with the national shipments avoiding the Las Vegas metropolitan
area) resulted in a notable change to the routes used to reach Nevada.
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1. INTRODUCTION
1.1 STUDY OBJECTIVES

The objectives of this study were to build on the findings of the Nevada Potential Repository
Preliminary Transportation Strategy Study 1 (CRWMS M&O 1995b), and to provide additional
information for input to the repository environmental impact statement (EIS) process. In addition,
this study supported the future selection of a preferred rail corridor and/or heavy haul route based
on defensible data, methods, and analyses. Study research did not consider proposed legislation.
Planning was conducted according to the Civilian Radioactive Waste Management Program Plan
(DOE 1994a). The specific objectives of Study 2 were to

» Eliminate or reduce data gaps, inconsistencies, and uncertainties, and strengthen the analysis
performed in Study 1.

* Develop a preliminary list of rail route evaluation criteria that could be used to solicit input
from stakeholders during scoping meetings. The evaluation criteria will be revised based on
comments received during scoping.

* Restrict and refine the width of the four rail corridors identified in Study 1 to five miles or
less, based on land use constraints and engineering criteria identified and established in
Study 2. In some areas the corridor may be less than one mile. The corridor boundaries are
flexible and will be better defined for routing purposes at a later stage in project
development, if so warranted. Reduction of the corridor widths allows future data collection
activities (for EIS development) to focus on the most reasonable rail corridors for each route.

» Evaluate national-level effects of routing spent nuclear fuel and high-level waste to the four
identified branch lines, including the effects of routing through or avoiding Las Vegas.

» Continue to gather published land use information and environmental data to support the
repository EIS.

« Continue to evaluate heavy haul truck transport over three existing routes as an alternative
to rail and provide sufficient information to support the repository EIS process.

* Evaluate secondary uses for rail (passenger use, repository construction, shared use).

1.2 ENVIRONMENTAL IMPACT STATEMENT RELATED PROGRAM
MODIFICATIONS

Strategic planning for the Yucca Mountain Site Characterization Project is an evolving process that
often results in modifications to the approaches considered for various programs. The Nevada
Potential Repository Preliminary Transportation Strategy Study I (CRWMS M&O 1995b) was
completed prior to development of the repository Environmental Impact Statement (EIS) Notice of
Intent, issued in the Federal Register on August 7, 1995. Because the EIS planning process has
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matured, some statements made in Study 1 are inconsistent with the current repository EIS approach.
These inconsistencies are described below.

* In the Notice of Intent to prepare the repository EIS, the Department of Energy has
preliminarily identified a range of implementation alternatives for construction, operation
and closure of the repository. As part of each implementation alternative, national and
regional transportation options would also be evaluated in the EIS.

» Highway routes for spent nuclear fuel and high-level radioactive waste are selected in
accordance with 49 CFR Part 397, Subpart D. These regulations require carriers to use
interstate highways and the shortest route to the destination from an interstate. The
regulations also give states the authority to select preferred alternative routes that may or
may not satisfy the interstate and shortest distance criteria, but the regulations do not require
a state to select a preferred route.

« Study 1 emphasized use of the multi-purpose canister for all rail shipments. The repository
EIS would evaluate the impacts of several different types of canisters.

» Study 1 used the term preferred in discussions relating to EIS alternatives and transportation
routing alternatives. To clarify, a preferred alternative, as defined by the National
Environmental Protection Act, would be selected only after a thorough analysis of all
reasonable alternatives as part of preparing the EIS, and preferred highway routes for
transportation purposes are those designated by carriers or states.

 Study 1 implied that the EIS would examine multiple corridors. It is possible that the EIS
could select a single corridor for detailed evaluation depending on information and public
input received during EIS scoping.

s The Department of Energy does not currently plan to request that the Bureau of Land
Management (BLM) become a formal cooperating agency in preparing the EIS, although
BLM would be an agency consulted during the EIS preparation process.

» The schedules for EIS development shown in Figures 8-1 and 8-2 of Study 1 may be
modified depending on information received during EIS scoping, funding or programmatic
changes.

1.3 APPROACH
1.3.1 Study Approach to Collecting and Displaying Data

Land use was extensively researched at BLM offices, county courthouses, and other data sources to
obtain the most current information available. BLM master title plats were obtained for every
township within the proposed corridors and known significant constraints were documented for
evaluation by rail design engineers. Existing environmental impact statements and resource
management plans from BLM resource areas were studied and potential problem areas were noted.
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Land ownership data from county assessor’s offices were consulted and data of interest recorded.
Detailed land use constraints are reported in the Route Section Description, Appendix C.

The Desert Research Institute, part of the university and community college system of Nevada,
obtained archaeological information by reviewing existing data.

Computer software was used to compile and manage spatial data. The existing Geographic
Information System (GIS) assisted in rail corridor placement by providing the capability to examine
many thematic layers of information, and by providing the cartographic tools to manipulate and
display the data. This system enabled compilation of a revised rail corridor in digital format;
corridor boundaries are defined in Nevada State Plane coordinates. Rail corridors identified in Study
1 (CRWMS M&O 1995b) served as the basis for land use and engineering evaluation.

U.S. Geological Survey (USGS) quadrangle maps were used by engineers to establish a basemap
series of the affected lands. The maps are scaled at 7.5 and 15 minutes and represent the best
available scale. The engineering group requested basemapping using 15 minute maps as a minimum.

The USGS standard edition topographic map series was chosen because it conforms to established
specifications for size, content and symbolization. These maps also provided the bases for
established ground control for use in the digitization process.

In addition to full coverage at 1:24,000 and 1:62,500, this map series provides topographic isolines
and geographic features, existing infrastructure (including but not limited to roads, transmission
lines, pipelines, buildings, and other man-made features), drainage features, and administrative
boundary features.

Mylar overlays displaying land ownership and land use data were prepared using the GIS for each
of the topographic quadrangles. The mylar was produced to scale and register to supplement the
USGS basemap. The mylars became the "manuscript" map upon which researchers mapped and
recorded data to be digitized. Researchers used the basemap and manuscript to map additional
features applicable to the rail corridors, and refined preliminary reasonable, representative corridors
for each route based on a thorough study of land use information as the primary reason for corridor
location, and engineering criteria constraints as a secondary reason. An engineering analysis
identified topographic, drainage and operating considerations. This enabled the corridor location
and corridor width to change systematically.

The newly identified features and proposed corridor were mapped onto the mylars and then were
digitized into the GIS file. Verification of the digital images was accomplished through the use of
editplots produced by the GIS. Each of the researchers verified that the entry to the system was
correct according to their mylar map input. This process produced GIS maps for use in this report.

Concerns such as wildlife ranges, lands historically used by native Americans, threatened or
endangered species habitats, wetlands, etc. will be evaluated during Title I and Title II design phases.

Cost estimates for rail design, construction and operation of construction included life cycle costs.
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1.3.2 Study Approach to Heavy Haul

An in-depth analysis was performed to verify the feasibility of heavy haul truck transport, define the
transporter configuration, identify an intermodal transfer facility design option, estimate costs of
heavy haul transport operations over existing roads and new roads, and estimate the costs of upgrade
and maintenance of roads. The state restrictions and permitting requirements were also researched

in greater detail.
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2. RAIL CORRIDOR LAND USE )

Field investigations were performed to acquire data concerning the feasibility of each of the potential
routes for a rail line to Yucca Mountain. The investigation was cursory, with the primary focus on
defining any previously unknown obstacles to route development.

All access was by four-wheel-drive vehicle. Comparison of visible features was made with USGS
1:24,000 scale (7.5") and 1:100,000 scale topographic maps, as well as BLM 1:100,000 scale Surface
Management Status maps.

2.1 VALLEY MODIFIED ROUTE FIELD INVESTIGATION

The Valley Modified Route was investigated from a proposed connection with Union Pacific in the
Dike/Apex area to the entry onto Nevada Test Site lands near Mercury, based on a revised version
of the Study 1 corridor (CRWMS M&O 1995b). Included were alternate routing possibilities in the
Indian Springs area.

2.1.1 Valley/Dike - Corn Creek Springs

Lands west of Dike, including the proposed 7,500 acre BLM exchange parcel, are vacant with the
following exceptions:

« A fence surrounds the former Nellis Air Force Small Arms Range.
« A large power substation is in S30 T19S R62E, as shown on the USGS S 7.5 minute map.
« High voltage power lines parallel the Union Pacific main line, as shown on the USGS map.

+ A new high voltage power line runs due north from the substation to the northern boundary
of the 7,500 acre parcel, then due west.

* A flood control channel has been constructed recently through S7, 8 T19S R62E and S11,
12 T19S R61E!, to divert floodwater into the large retention basin on Las Vegas Wash in
S14, 15 T19S R61E.

 Roads are generally as shown on the USGS map, with an additional north-south gravel road
through the 7,500 acre parcel along the border of Sections 13 and 14, ending at the
intersection with the paved east-west road in Section 12.

Further west, beyond the north end of Jones Blvd., a dam and retention basin have also been
constructed on Las Vegas Wash in S1 T19S R60E. The proposed corridor travels through vacant
lands on the alluvial slopes to the north.

IThis data is included for information. However, establishing these locations requires use of the USGS 1:24,000
scale maps.

B00000000-01717-4600-00050 REV 01 2-1 February 1996



2.1.2 Corn Creek Springs - Indian Springs

The one quarter section of private land southwest of Corn Creek Springs (immediately south of S33
T17S R59E) is occupied by at least 20 houses and mobile homes. Lands between this area and U.S.
Route 95 are vacant.

A series of firing range facilities (each of which includes a number of small buildings) are present
within the Nellis Air Force Range, from a point in the NW quarter of S14 T17S R58E and extending
to northwest about 2.5 miles. These facilities are about a quarter to a half mile from U.S. Route 95,
apparently very close to the boundary of the U.S. Department of Defense lands.

South of U.S. Route 95, and west of the correctional facility, the land designated for a power facility
has small substations at each end connected by a power line. This does not appear to be a major
impediment to a rail line through this area that crosses U.S. Route 95 to the south of Indian Springs
and the Indian Hills (called the Indian Hills Alternate).

Six U.S. Department of Defense buildings are clustered within a few hundred feet on the north side
of U.S. Route 95, west of the correctional facility.

2.1.3 Indian Springs Vicinity

The area between U.S. Route 95 and the Indian Springs Airfield contains numerous active facilities
and structures, both civilian and military.

The area north of the airfield contains four large buildings and several smaller structures. Other than
the Indian Hills Alternate (which bypasses Indian Springs altogether), this area may provide the most
practical route, if permitted by the U.S. Air Force.

2.1.4 Indian Springs - Nevada Test Site Boundary

The private land at Cactus Springs is occupied by an abandoned gas station and one mobile home
north of the highway; one house immediately south of the highway appears to be occupied.

Camp Desert Rock appears to be largely abandoned, although the airstrip is visible from U.S. Route
95 and two buildings are still standing.

2.2 JEAN ROUTE FIELD INVESTIGATION
The Jean Route was investigated from a proposed connection with Union Pacific in the Jean/Borax
area to the entry onto Nevada Test Site lands near Amargosa Valley based on a revised and expanded

version of Study 1 corridors. Included were key alternate routing possibilities via Wilson Pass
versus State Line Pass and via North Pahrump versus Stewart Valley.
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2.2.1 Wilson Pass Alternate
2.2.1.1 Jean Vicinity

The Union Pacific main line is about a half mile east of two large casinos near the Interstate 15 exit.
Access to the Union Pacific is provided by the road to the state correctional facility, which crosses
the Union Pacific main line at grade. The siding is on the west side of the main line and a storage
track is present along the southern end of the siding.

On the north side of Jean, Letica Corporation has a large active warehouse served by Union Pacific;
connection of the Yucca Mountain rail line to the Union Pacific siding should therefore be north of
this warehouse. Connection much further north may complicate design of the grade separations over
Interstate 15 and the Old Highway, due to rapidly increasing elevation of the highways relative to
the Union Pacific.

Private lands to the north of Jean are vacant. Land is being cleared for new development
immediately east of the Old Highway near the intersection of the Goodsprings Highway. The well
and pipeline complex west of Jean (south of the Goodsprings Highway) is not evident; the area is
vacant except for a power line and one mobile home near the highway.

Jean Airport is active. The only other significant development on the south side of Jean is a small
truck storage yard next to the Old Highway approximately opposite the south end of the airstrip.

2.2.1.2 Goodsprings Valley

Goodsprings is a community of at least 100 dwellings; these are a mixture of mobile homes and
permanent structures. About 10 relatively new mobile homes occupy the area northeast of
Goodsprings in the northwest quarter of S25 T24S RS8E. The most northeasterly of these is a
quarter to a half mile from the possible track location.

A gas pipeline parallels the possible track location along the east side of Goodsprings Valley. Two
buildings and pipeline-related facilities are located in the northwest quarter of S6 T25S RS9E.

Rainbow Quarries, in S34 T23S RS58E, is an active operation.
2.2.1.3 Wilson Pass Vicinity

Mines north of the Wilson Pass Road do not appear active. Topography in the vicinity of Wilson
Pass, including areas both to the east and west for several miles, appears much better than had been
visualized from evaluation of USGS maps. Careful consideration should therefore be given during
the design process to the trade-offs involved in raising the elevation of the line (through additional
distance on the Goodsprings side), which would require some extensive earthwork on both sides of
Wilson Pass, but would greatly shorten the tunnel.
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It should be noted that the Table Mountain Pass option (listed in Study 1) southwest of Goodsprings,
with elevations of 4,400 feet, has more severe topography than Wilson Pass, and is not
recommended for further consideration as a feasible corridor.

2.2.1.4 Eastern Pahrump Valley

If the Wilson Pass Alternate is to connect with the North Pahrump Alternate, a potential location for
a grade separation over Highway 160 may be in the vicinity of Lovell Wash, as the highway dips
down about 20 feet to cross the wash.

2.2.2 State Line Pass Alternate
2.2.2.1 Borax - State Line Pass

Access to Borax is via dirt road only; the siding is on the west side of the Union Pacific main line.
Almost any location in Sections 9 or 16 of T26S R59E would appear to be suitable for a grade
separation over Interstate 15.

Very extensive earthwork will be required through rocky terrain for about 3 miles around the
southern tip of the Spring Mountains. The possible track location would be largely hidden from
casinos in the State Line area and almost 2 miles northwest of them. The final 2 miles of the ascent
to State Line Pass would be largely on alluvium. A large alluvial fan from a canyon on the north
side forms the summit; due to the apparent high runoff, any cut through the summit will require
flood protection measures.

About one mile of the road immediately east of the summit has been rerouted from the location
shown on the USGS 15 minute map; it is now much higher on the slope to the north, particularly at
the summit. Signs near the summit imply that the Wilderness boundary is along the new road;
contact with California agencies verified that the signs are incorrectly located. They should be along
the old road.

2.2.2.2 State Line Pass - Sandy Valley

The west side of State Line Pass will require more difficult construction than the east side. To avoid
entry into the Wilderness Area, it will be necessary to remain on the north side of the canyon leading
from the summit. Slopes are very steep; deep excavations will be required and will be almost
entirely through hard rock. Some tunneling may be necessary.

The Milford Mine does not appear to be active. At the location designated as "Government Well"

on the USGS map, there are two buildings, one large concrete tank and six smaller tanks, all within
a fenced area. These facilities do not appear to be currently active.
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2.2.2.3 Sandy Valley Vicinity -

Southeast of Sandy Valley, the areas noted by Science Applications International Corporation as
"Community Pit" areas in Section 10, 15, 22, and 23 of T25S R57E have no evidence of any pit.
These lands are largely sagebrush, with a few dwellings mostly on the east side of Cherokee Street.
The locations of these dwellings generally match that shown on the USGS 7.5 minute map; most are
mobile homes, a few are more permanent structures. The possible track location would parallel a
street, and would be less than one mile from some of these dwellings.

The proposed corridor passes immediately east of Shenandoah Mill, which appears to be currently
active. A parcel immediately east of Wilson Pass Road, indicated by land records as a Public
Recreation Area, is enclosed by a new chain link fence with a locked gate and signs reading
“Danger - Contaminated Site.” A possible rail line location would be about 1.5 miles north of a new
school.

2.2.3 North Pahrump Alternate
2.2.3.1 Pahrump Vicinity

Development in the extreme eastern portion of Pahrump, specifically along Highway 160 in S2, 3,
11 T21S R54E, appears to closely match that indicated by the USGS 7.5 minute map of 1984.
Private lands in the south half of Section 2 and the northeast quarter of Section 11 are undeveloped,
with the exception of the wooden pole transmission line shown on the USGS maps. These lands
would be crossed by an alternate corridor eliminating the need for a tunnel through a branch of the
Spring Mountains that approaches the valley floor to the northwest.

Beyond the limits of private lands east of central Pahrump, lands are undeveloped with the exception
of the roads shown on the USGS map. The closest proximity of the possible track location to
developed areas in central Pahrump would be about 1.5 miles (in the vicinity of the winery on North
Homestead Road).

2.2.3.2 Northern Pahrump Valley

Within the northeastern portion of T19S R53E, an attempt has been made to subdivide the private
lands. This subdivision is illustrated by a large sign for Green Valley Ranchettes, located in the
northeast quarter of Section 11, which indicates the availability of 2.5 acre parcels. The map on the
sign shows the east half of Section 11 divided into parcels; no parcels are indicated in Sections 1,
2, or 12. The map also shows 40 foot utility easements along the north and east sides of Section 11.
The land was surveyed in 1970 and is owned by American International Development Corporation.

These lands in the northeastern portion of T19S R53E remain largely sagebrush and cactus, with the
exception of the developments listed below. Except for a possible conflict with the development
noted below in Section 1, the area designated for the alternate corridor through these lands is void
of significant development.
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Section 1: A recreational vehicle occupies the southwest quarter of the southeast quarter, with
fences, mobile storage trailer, and water tank. Of all development in the Pahrump area,
this dwelling would be the closest to an alignment within the proposed alternate
corridor, being about a quarter mile from the possible track location.

Section 2: Mobile home in the southeast quarter.

Section 13: Gravel pit in the northwest quarter.

Section 15: Major development in northern Pahrump fills this section with a mixture of permanent
homes and double-wide trailers. The proposed rail corridor is about 2.5 miles from
these homes.

Private lands in T18S R53E are largely sagebrush, cactus and rock. In particular, the area designated

for the alternate corridor through these lands is void of significant development. The few dwellings

present are nearly a mile from a possible track location within the alternate corridor. The following
list summarizes all development within T18S RS3E:

Section 4:  Small building in the southwest quarter.

Section 9:  Very small structure built out of plywood in the southwest quarter.

Section 14: Small building in the south half.

Section 17: Small dwelling in the southeast quarter.

Section 20: One small dwelling in the center of the section, next to the power line.

Section 21: Twelve mobile homes are clustered in the northeast quarter, several of which are
occupied.

Section 29: House in the southeast quarter.

Section 33: House as shown on the USGS map. South of this point (toward Pahrump) the density
of housing increases rapidly.

2.2.3.3 Johnnie Vicinity

Two dwellings are present within the private lands in the vicinity of Johnnie and the pass
immediately to the north. West of the highway, in the northeast quarter of S1 T18S R52E, a frame
house and several smaller structures are present as indicated by the USGS map. This group of
structures does not interfere with the possible rail corridor.

However, in the southwest quarter of S31 T17S R53E (at the pass, about a quarter mile east of the
highway), there is a mobile home and adjacent concrete foundations under construction for a
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permanent structure. As the optional corridor requires use of this pass between the Pahrump Valley
and the Amargosa Desert, this homesite would be less than a quarter mile from the possible track
location.

2.2.4 Stewart Valley Alternate
2.2.4.1 Southern Pahrump (Homestead Road) Vicinity

The BLM has proposed a contiguous quarter-mile wide strip of land through Section 25 (T21S

R53E) which may be suitable for utility purposes. However, suitability for a rail line is questionable

due to the very close proximity of dwellings. A rail line centered in the vacant strip would be less
than 800 feet (0.15 mile) from some of these homes.

A feasible alternate of the rail line may be through the ﬁorth half of Section 25. Although private,
this land is vacant. A rail line centered through this area would be a minimum of about 0.3 mile
from existing housing.

2.2.4.2 Southwestern Pahrump (Highway 372) Vicinity

Dwellings in Sections 25, 26, 35, and 36 (T20S R52E) largely match the location shown on the
USGS 7.5 Minute Map. These are mostly mobile homes. A new home under construction in the
SE quarter of Section 26 would be the closest to the possible track location. Depending upon the
exact track location selected, the distance from this home would be a quarter to a half mile.

Beyond the northern limit of Sections 25 and 26, there are numerous mobile homes, the most
southerly of which would be about one mile from a possible track location.

2.2.4.3 Stewart Valley

Six new homes have been constructed in "Stewart Valley Estates," immediately west of Ash
Meadows Road in the southwest quarter of S16 T24N R8E. A large sign indicates that about 75

percent of the 49 lots in the development have been sold. Although this development is in
California, the close proximity of a possible track location (within half a mile) is a concern.

The knob in the southwest quarter of S9 T24N R8E, which is an obstacle to rail line construction,
is hard rock. A short tunnel may be required here.

2.2.4.4 Amargosa Desert
The significant feature in the Amargosa Desert not evident on the USGS 7.5 Minute Maps is the
town of Crystal, located about 2.5 miles west of Highway 160, in Sections 7 and 8 of T17S R52E.

The town is composed largely of mobile homes (perhaps 50 or more) and occupies most of the lands
in these sections that are designated on BLM maps as private.
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A possible track location would be about one mile east of the eastern limit of the town; the gravel
road shown on USGS maps that parallels a possible track location is abandoned.

2.3 CARLIN ROUTE FIELD INVESTIGATION

Accessible portions of three alternates of the Carlin Route were covered (totaling approximately 500
miles) from respective Southern Pacific/Union Pacific connections to the point where the Caliente
Route alignment would be assumed (in the vicinity of Tonopah). These routes are generally defined
as follows:

* Beowawe Option: Connection with Southern Pacific and Union Pacific at Beowawe,
proceeding through Crescent Valley, Grass Valley and Big Smoky Valley. An alternate
route via Monitor and Ralston Valleys (instead of Big Smoky Valley) was also investigated.

e Palisade Option: Connection with Southern Pacific and Union Pacific at Palisade,
proceeding through Pine Valley, Denay Valley, Monitor Valley and Ralston Valley.

* Battle Mountain Option: Connection with Southern Pacific near Battle Mountain,
proceeding along the Reese River, through Smith Creek Valley, Ione Valley and the southern
end of Big Smoky Valley.

2.3.1 Connections vv;ith Southern Pacific and Union Pacific in Northern Nevada

For all three northern corridor (Carlin) routes, track connections with Southern Pacific and Union
Pacific are complicated somewhat due to the unique operating nature of these main lines in northern
Nevada.

Although Southern Pacific and Union Pacific are single-track, they are operated jointly under a
"paired-track" arrangement for approximately 180 miles between Alazon (near Wells) and Weso
(near Winnemucca), with the Southern Pacific used for all westbound movements of both railroads
and the Union Pacific used for all eastbound movements. This arrangement essentially provides a
double-track line for both railroads, although in many areas the two tracks are separated by a
significant distance (up to 4 miles). The Union Pacific line passes over the Southern Pacific at a
point 2.1 miles west of Palisade; operations are therefore left-handed to the west of this point and
right-handed to the east.

As a consequence of the paired-track arrangement, train operations are not controlled directly by
train dispatchers, but are instead under automatic block signal control. Most passing sidings
originally constructed have been removed. Outside of Alazon, Weso and the crew-change points
of Elko and Carlin, there are very few connections between the two lines. Due to heavy traffic
(about 30 trains per day), train movements for any significant distance "against the current of traffic”
are very disruptive of the operation and are therefore very rare.
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In order to avoid movements against the current of traffic, it is essential that significant branch line
operations connect to both main lines in the paired-track territory. A key example is the Valmy
Power Plant west of Battle Mountain, which is between the two main lines and connects to both.

For arail line serving Yucca Mountain, the simplest practical arrangement would involve a turnout
facing west in the more southerly of the two main lines, with an adjacent crossover to facilitate
movements to the other. This arrangement would efficiently handle movements from (and returning
to) points east only.

Occasional movements for points west could be handled by reversing train direction (moving the
locomotives to the opposite end of the train) at a nearby siding or at Carlin. Avoiding this maneuver
would require additional track connections with an east facing turnout and crossover, resulting in
a wye. This would provide maximum operational flexibility and eliminate the need for backing
moves.

The wye arrangement requires far more space than the simpler west facing arrangement, and can
therefore be best implemented at Beowawe. Connections at either Palisade and Battle Mountain will
likely require switching and reversing the direction of trains received from (and returned to) the west.

2.3.2 Beowawe Option
Based on this field investigation, the Beowawe Route offers the following positive aftributes:

» Connections with Southern Pacific and Union Pacific main lines for traffic in both directions
can be facilitated in a much more straightforward manner than is possible with the other two
options.

» It appears to be the shortest of the three options, approximately 6 miles shorter than the
Palisade Option and approximately 16 miles shorter than the Battle Mountain Option (these
differential distances may change significantly during conceptual design work).

The Beowawe Option is characterized by excellent Southern Pacific/Union Pacific connection
possibilities, several potential land-use conflict areas, and minimal topographic concerns.

The route traverses the length of Crescent, Grass and Big Smoky Valleys; intervening hills may be
traversed with grades in the 1.5 percent to 2 percent range. No river crossings and relatively few
major highway crossings are required. Proximity to major mining operations in the Tenabo, Gold
Acres, Cortez, and Round Mountain areas may be significant to possible shared-use interests.

2.3.2.1 Southern Pacific/Union Pacific Connections
Through the vicinity of Beowawe, the Southern Pacific and Union Pacific main lines are parallel and
150 feet apart, with the Southern Pacific (westbound) track on the south side. The alignment of the

main lines is largely straight, with a long 1 degree curve approximately 1.5 miles east of the
townsite.
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The primary rail-served facility is the bulk fuel storage facility of Union Pacific Fuels, located about
a half mile east of the townsite and on the north side of the Union Pacific main line. Judging by the
number of tank cars on the adjacent spur and in nearby sidings, this facility produces significant rail
traffic.

The town is very small, probably less than 50 people, but does have a large school building. The
location of existing structures very closely matches that shown by the USGS 7.5 Minute
Topographic Map of 1986. From the standpoint of becoming a rail connection, Beowawe has a key
advantage of being somewhat out of the public view (approximately 6 miles from Interstate 80),
while also being served by a paved heavy-duty highway.

The primary site under consideration for rail connections is approximately 1 to 2 miles east of

Beowawe townsite. This area is in Section 9 and is currently all sagebrush; the lone structure shown
on the USGS topographic map is gone. Range fences are the only evidence of possible private land
ownership in the immediate area.

East and west facing turnouts and crossovers could ideally be located at opposite ends of the long
1 degree curve noted earlier. Ample space is present for a full complement of connecting tracks,
including a wye and crossovers as outlined in Section 2.4.1, as well as any additional terminal
facilities (storage tracks, servicing facilities, shop, etc.) which may be designated for this site.
Drainage in the vicinity appears fair to good. No river crossings are required, since the Humboldt
River is located north of the Union Pacific main line.

A potential disadvantage of this site is the proximity of the school to rail operations approximately
a quarter mile from the Southern Pacific main line and 1 mile from the closest connection trackage
to be built). This disadvantage might be resolved by using west facing connections only (at the east
end of the existing curve). Alternatively, the most northerly 10 miles of the rail line could be located
through the hills east of Crescent Valley (with maximum grades of 1.5 percent), using Southern
Pacific/Union Pacific connections further east in Section 12, about 4 miles east Beowawe townsite.
However, two mobile homes in the area would be within a quarter mile of rail operations.
Connection any further east than this point appears impractical due to the increasing topography to
the south.

2.3.2.2 Land-Use Conflicts and Topographic Constraints
Crescent Valley, Northern Portion — North of the town of Crescent Valley, most areas indicated
as private lands by BLM maps are undeveloped and are covered with sagebrush. Notable exceptions

are as follows:

* Small areas immediately west of the highway, about 2 to 3 miles north of town, are mobile
home sites.

* One home built on the east side of the highway about 3 miles north of town.
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» A 160-acre private parcel in Section 9 of T31N R48E (which encloses Cold Springs) is
fenced grazing land.

Significant townsite development has taken place in the town of Crescent Valley beyond that shown
by the USGS 7.5 Minute Map of 1985, now largely filling Section 5.

Much of the eastern portion of the valley is normally dry lake bed (playa, labeled as Alkali Flat on
USGS maps) which may accumulate significant water during periods of runoff. These areas should
be avoided by rail construction due to the soft subgrade and resulting maintenance problems. Two
home sites (one permanent, one mobile) exist on the east side of State Route 306 at the base of Hot
Springs Point. Limited road grading for potential further development has been done in the playa
area immediately to the west.

Crescent Valley, Southern Portion — South of the town of Crescent Valley, a few sections of land
have been cleared of sagebrush and are apparently used for grazing, although the vegetation is very
sparse and no livestock were observed. Most other areas are sagebrush.

Grazing lands in Sections 29 and 32 of T29N R48E may be in conflict with an ideal route. Ranch
buildings are present in Section 29 and in the northwest quarter of Section 33.

Other private lands in the area, namely parts of Sections 8,' 16 and 18 of T28N R48E and parts of
Sections 13, 24 and 27 of T28N R47E can easily be avoided by a route between these lands and the

highway.

The most critical issue in Crescent Valley is the growth of the Cortez and Gold Acres mining
operations. Tailings piles are growing in Sections 7, 8 and 17 of T27N R47E, immediately west of
the haul road running directly between Cortez and Gold Acres. These tailings piles are not evident
on the USGS 7.5' Cortez Canyon quadrangle (1986). Although a rail route can avoid the current area
of the tailings piles, the full extent of properties owned by the mining companies, as well as future
plans, must be defined.

The Cortez Canyon quadrangle shows mining prospects west and south of this area. Again, these
can be avoided by a route further south. Additional prospects claimed since the 1986 map date may,
however, conflict with a rail route.

Big Smoky Valley, Northern Portion — Large areas of the northern end of Big Smoky Valley,
particularly in the vicinity of Rye Patch Canyon, are designated as Federal Agency Protective
Withdrawals on BLM Surface Management Maps. The reason for this designation is not apparent.

Otherwise, north of the Round Mountain-Hadley-Carvers area, there are numerous ranches and
privately owned grazing lands along the west side of the valley. Most of these areas are between
Highway 376 and the approximate centerline of the valley. To the west of the highway, the Toiyabe
Range is an important recreational resource. Many striking views of rugged portions of the range
are possible from the highway.
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Based on the above reasons, the most favorable rail route is along the east side of the valley,
avoiding private lands and recreational aspects of the west side of the valley, as well as the playa and
marsh areas of the valley bottom.

Big Smoky Valley, Southern Portion — Potential land-use conflicts exist in the vicinity of Round
Mountain, Hadley and Carvers, which are within 6 to 8 miles of each other. The valley narrows
significantly in this area, limiting the opportunity to avoid private lands.

The most critical point is between the Round Mountain mining properties and the recently
constructed townsite of Hadley. The tailings pile for the Round Mountain mine is apparently
growing toward Highway 376. The balance of Big Smoky Valley south to the Tonopah area is
largely sagebrush,; the few private lands in this area can easily be avoided. A large mining operation
approximately 18 miles north of Tonopah is not currently active.

Ralston Valley — In Ralston Valley, there is a development in the 12-mile stretch north of Highway
6. Several private land holdings on the east side of Highway 376 (notably Section 32 of TSN R44E)
are the site of mobile homes, and one is being developed into a sportsman's park. On the west side
of Highway 376, about 8 miles north of Highway 6, is a relatively new State prison facility.
Although these areas can be avoided by a route along the east side of the valley, much more
flexibility in routing is available by using the south end of Big Smoky Valley.

2.3.3 Palisade Option

The Palisade option is characterized by a very confined area available for rail connections, and
significant potential land-use conflict areas. The route traverses the length of Pine Creek and
Monitor Valleys; intervening hills may be traversed with grades in the 1.5 to 2 percent range.
Proximity to mining operations in the Tonkin Summit area may be significant to possible shared-use
interests.

Field investigation covered the entire route, although a possible alternate through Garden Valley and
Kobeh Valley has not been investigated.

2.3.3.1 Southern Pacific/Union Pacific Connections

Space for track connections is limited in the vicinity of Palisade due to the close confines of Palisade
Canyon and the bridges and tunnels present on both the Southern Pacific and Union Pacific main
lines. Although the now abandoned Eureka & Palisade Railway connected with Southern Pacific
at Palisade, the arrangement used would not be acceptable by today's standards: grade crossings were
required over both the Southern Pacific and Western Pacific (now Union Pacific) main lines.

The Union Pacific (eastbound) track is the more southerly of the two main lines here. Although the
Southern Pacific (westbound) track is on the opposite bank of the Humboldt River throughout much
of Palisade Canyon, the two tracks are adjacent and parallel (about 150 feet apart) for about 1,000
feet at the confluence of Pine Valley and Palisade Canyon. This location, approximately 0.6 mile
west (geographic south) of Southemn Pacific's Palisade siding, is clearly the most practical connection
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point in the Palisade area. A west facing connection (from the Union Pacific) and crossover (to the
Southern Pacific) appears feasible, but the more flexible wye arrangement described in Section 2.4.1
is impractical due to space limitations. A bridge over the Humboldt River will be necessary within
a quarter mile south (geographic east) of the connection.

2.3.3.2 Land-Use Conflicts and Topographic Constraints

Pine Valley — The first 15 miles of Pine Valley south of Palisade are private lands. Although most
of the large flatlands along the valley bottom are prime grazing lands (fertile grasslands rather than
sagebrush), many private holdings remain in sagebrush, particularly in the narrower portions of the
valley and the hills on either side. A carefully selected rail route through this area may therefore
need to cut through prime grazing lands for less than half of the total distance.

The more southerly portions of Pine Valley, being much wider and flatter, offer greater alternatives
in routing while containing much less private land. Private lands are largely sagebrush, except those
closest to Pine Creek.

Denay Valley — Due to the flat topography in this valley, conflict with private holdings (largely
along Denay Creek) should be unnecessary. However, there are two significant concerns in the
vicinity of Tonkin Summit:

e Tonkin Spring Gold Mine, which appears to be a large open-pit operation, is located
approximately in Section 33 of T24N R49E and Sections 2 and 3 of T23-1/2N R49E. This
location severely limits routing options in this area, as Tonkin Summit is the lowest pass
between the Simpson Park Mountains and the Roberts Mountains. Because this operation
is relatively new, the extent of landholdings is not shown on the BLM map of the area.

 Roberts Creek Mountain Habitat Management Area apparently includes Tonkin Summit and
lands at least 5 miles into the valleys on either side. These lands are also not designated on
the BLM map.

In order to avoid these potential conflicts, it may be necessary to consider a route to the east via
Garden Valley and Kobeh Valley. This alternative was not investigated during the field study.

Monitor Valley, Northern Portion — North of Highway 50, Monitor Valley is wide and flat and
routing can generally avoid known land use constraints. The few private lands observed are largely
sagebrush. The Atlas Gold Bar Mine has a large active operation in the vicinity of Section 23 of
T22N R49E. Although this operation does not appear to conflict with a rail route, the full extent of
mining properties is not known. '

Monitor Valley, Central Portion — Between Highway 50 and Dianas Punch Bowl (approximately
30 miles south of the highway), Monitor Valley is largely sagebrush. The broad sloping planes on
either side of the valley floor allow easy avoidance of the few private holdings encountered. The
14-mile long strip of land (along the west side of the valley) designated as Federal Agency
Protective Withdrawal on the BLM map can also be avoided easily.
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Monitor Valley, Southern Portion — South of Dianas Punch Bowl, Monitor Valley becomes very
broad. The bottom of the valley is so flat that rail routing directly up the center should be avoided
due to accumulation of water during runoff periods. At the time of this inspection, Dry Lake was
in fact filled with water and appeared somewhat larger than shown on the BLM map.

According to the BLM map, there are a significant number of private land holdings, and crossing
of several of these properties may be necessary to secure an acceptable rail alignment. These private
lands are largely sagebrush, and are generally discernable only because of range fences. The notable
exception is Section 27 of T46E R10N, which appears to be prime grazing land and can easily be
avoided by routing to the east.

Belmont Area — Belmont is an historic mining area, with a small, but growing population. Mining
activities, most of which were 1 to 2 miles southeast of the townsite, are no longer active. However,
land sales and new home construction are evident within 1.5 miles of the townsite along the main
roads to the east and the southwest.

Although the townsite and developing properties are in the immediate vicinity of a low pass between
Monitor and Ralston Valleys, another pass about 4 miles to the southeast provides a more isolated
(and topographically as acceptable) route.

Ralston Valley — Route considerations through Ralston Valley are described in Section 2.3.2.2. Use
of the southern portion of Big Smoky Valley (instead of Ralston Valley) for the Palisade Route is
feasible, although the route would be lengthened by approximately 25 miles.

2.3.4 Battle Mountain Option
A route connecting with the Southern Pacific main line about 8 miles east of Battle Mountain would

use the Reese River Valley to the Austin vicinity, crest the Shoshone Mountains, and proceed
through Smith Creek and Ione Valleys.

Only the northernmost 80 miles of this route, that portion following the Reese River, was included
in the field investigation.

2.3.4.1 Southern Pacific/Union Pacific Connections

Of the three connection points investigated, proper main line connection in the Battle Mountain
vicinity is the least practical, for two main reasons:

e The proximity of Interstate 80 to the Southern Pacific main line. Distance between the two
is several hundred feet, part of which is consumed by a frontage road (old Highway 40). Rail
operations at this point would be clearly in public view.

» The wide separation of the Southern Pacific and Union Pacific main lines. For the reasons

cited in Section 2.3.1, connection only to the Southern Pacific is operationally unacceptable,
as all train movements on the Southern Pacific are westbound only. The Union Pacific
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(eastbound) main line is approximately 4 miles north of the Southern Pacific, on the opposite
side of a network of waterways formed by the Humboldt River and Rock Creek. A
connection across this area would involve several bridges as well as cutting through
extensive grazing lands. ‘

2.3.4.2 Land-Use Conflicts and Topographic Constraints

Extensive private land holdings and property development pose serious routing problems,
particularly in the northerly 20 miles of the route, south and east of Battle Mountain. This situation
is most acute near the Lander County Airport (immediately south of Interstate 80), and in the area
southeast of the proposed Southern Pacific connection, due to the large number of homesites (mostly
mobile homes) in these areas. Although a route further east of the airport will reduce the proximity
to some of this development, there is so much private land in the corridor that reduction of land-use
conflicts to an acceptable level may be impractical.

Further south, where Antelope Valley joins Reese River Valley, large tracts of land west of State
Route 305 have been developed into irrigated agricultural lands, although a satisfactory route along
the east side of the highway may be feasible.

Approximately 50 miles south of Battle Mountain, the rail construction may encounter significant
difficulties for about 3 miles due to the confines of a canyon with the highway and the Reese River.
Several crossings of both the highway and the river in this canyon may be necessary.

A narrow strip of private land continues along the Reese River for most of the remainder of the route
through the valley. Although some of this property is sagebrush, significant portions are prime
grazing land. Further study would be necessary to determine whether a suitable route avoiding these
lands is feasible.

2.4 CALIENTE ROUTE FIELD INVESTIGATION

The Caliente Route was investigated from the Mud Lake area to the entry onto the Nevada Test Site
lands near the Repository site, based on a preliminary alignment completed by DeLeuw Cather
(SAIC 1992). This portion of the Caliente Route also forms part of the Carlin route. Investigation
of the balance of the route from Mud Lake to the Union Pacific connection at Caliente has been left
for subsequent studies because of the remote nature of much of this portion of the route. This
portion would also be used by the Carlin Route.

2.4.1 Goldfield Vicinity

The most significant mining operation in the Goldfield area is the new open-pit mine about one mile
northeast of the town center, in section 36. This operation is approximately three miles from the rail
route proposed by DeLeuw Cather (SAIC 1992).

All mines near the proposed route in the Goldfield vicinity appear abandoned or inactive; no activity
was apparent in mining patent areas in the Tognoni Springs - Espina Hill vicinity (Sections 21, 28,
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33, 34 T2S R43E and Sections 2 and 3 T3S R43E). However, in the southwést quarter of Section 20
T2S R43E, about 1.5 miles west of the proposed route, a small drilling operation is underway.

The closest habitation to the route is also in Section 20 T2S R43E: a small, active ranch (the fenced
area is perhaps quarter section) with various ranch buildings. These dwellings are within a mile of
the proposed route.

The roadbed of the Las Vegas and Tonopah Railroad southeast from Goldfield is well preserved and
is now used by vehicular traffic.

2.4.2 Scottys Junction Vicinity

There is some development on the large parcels of private lands in this area, primarily mobile homes
adjacent to the east side of U.S. Route 95.

The following paragraphs describe the area in detail, proceeding generally from north to south.
Unless otherwise noted, all dwellings appear to be occupied. Other than the structures and facilities
listed here, the private lands in this area are vacant.

Within T7S R44E,
Section 21: In the center of the section is a water well and tank.

Section 28: Buildings shown on the USGS map at the intersection of U.S. Routes 95 and 72 are
gone. There is an abandoned house trailer east of the intersection.

Section 33: The airstrip is apparently abandoned; the road leading to it is no longer in use.
Immediately west of U.S. Route 95, near the east edge of the section, is the Scottys
Junction gas station, restaurant and recreational vehicle park.

Section 34: In the middle of the west half there is a house and five house trailers a quarter mile east
of U.S. Route 95, shown as one building on the USGS map. Two structures shown on
the USGS map at the northern edge of the section are abandoned. In the southeast
quarter, adjacent to the highway, there is a double-wide house trailer on the west side
and house trailers on the east side, close to the southern section boundary.

Within T8S R44E,

Section2:  About 0.7 mile east of the highway, near the northern edge of the section, are at least
two structures in a cluster of trees. According to the USGS map, these structures are
immediately outside the Nellis Air Force Range.

Sections A series of structures are located within a quarter-mile wide strip along the east side

11and 12: of the highway, scattered over a distance of about a half mile. These include about 10
mobile homes, an abandoned gas station, and one small frame house (with a smaller
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adjacent building). This frame house, indicated on the USGS map at the bottom center
of section 12, is the most permanent and best maintained of the structures in the
immediate area. It is about a half mile east of the highway and within about a half mile
of the Nellis Air Force Range boundary.

The preferred route through the Scottys Junction area parallels Highway 95 one to two
miles to the west; this corridor is completely clear of structures and most private lands.
An alternate route east of Highway 95 would enter the Nellis Air Force Range to avoid
all structures and private lands. A third possible routing (not indicated on the corridor
maps) would be via the abandoned Las Vegas and Tonopah alignment further west,
which would lengthen the line at least two miles.

2.4.3 Southern Portion of Sarcobatus Flat

In the event that routing is kept east of the highway through the Scottys Junction area, it may be
feasible to avoid the two grade separations over U.S. Route 95 proposed by DeLeuw Cather; routing
higher on the wash's alluvial fan is possible, although extensive earthwork may be required.

2.4.4 Oasis Valley

The proposed route crosses a large parcel of private land in the upper portion of the valley, which
covers part of sections 22 and 27 of T10S R47E. This appears to be grazing land, and ranch
buildings are present as shown on the USGS map.

2.4.5 Beatty Wash

This wash appears to handle significant flash floods. Due to the depth of the canyon and the rugged
nature of the adjacent branch of Yucca Mountain, negotiating this area will be one of the more
difficult portions of the Caliente (or Carlin) Route. In the Beatty Wash area, several bridges over
the highway and the Amargosa River may be required.

2.4.6 Crater Flat
There are no significant obstacles to rail line construction in Crater Flat. The Panama Mine, near

the foot of Bare Mountain on the west side of Crater Flat, is a currently active open-pit operation,
but is not considered a constraint.

B00000000-01717-4600-00050 REV 01 2-17 February 1996



2.5 DOCUMENT REVIEW OF RAIL CORRIDOR ROUTES

In addition to the field investigation, BLM and county documents were reviewed. Information
pertaining to the USGS 7.5 and 15 Minute Maps is contained in Appendix C and in Volume II. A
list of potential land use conflicts is provided below:

« Privately owned land

« State owned land

« U.S. Department of Defense land

« Patented mining and milling claims

« Indian reservations

o Cultural resource areas

« Archeological sites

» National forests

« National parks, monuments, and recreation areas
» Registered and potential national historic places
» Special recreation management areas

» Federal wildlife refuges and management areas

» Established Areas of Critical Environmental Concern
» Established Desert Wildlife Management Areas
» Wilderness Areas and Wilderness Study Areas.

General observations for each route are given in the following subsections.
2.5.1 Valley Modified Route

The Valley Modified route connection near Apex may be impacted by Clark County's impending
sale of the Apex Heavy Industrial Use Park, first advertised on July 31, 1995. This route also
assumes that the Nellis Small Arms Range will be returned to the BLM, although that action is
almost a certainty. The route also encroaches on the Desert National Wildlife Range, the Quail
Springs Wildemess Study Area, Nellis Wilderness Study Areas A, B, and C, and the Nellis Air Force
Range. Near Indian Springs, one route option traverses the hills south of Indian Springs (Indian
Hills alternate) and enters a proposed BLM utility corridor and follows it to Mercury. The other
route option traverses the Nellis Auxiliary Field at Indian Springs and parallels U.S. Route 95. From
Mercury, the route options coincide and are within the boundary of the Nevada Test Site to Yucca
Mountain. See Valley Modified Corridor Map - Volume II and Appendix C.

2.5.2 Jean Route

The Stateline Pass alternate of the Jean route starts with a large number of utility rights-of-way that
follow the alignment of the Union Pacific Railroad and Interstate 15. About 10 miles into this
alternate, the route is adjacent to the Stateline Wilderness Area on the California side of the border.
Nearing Pahrump a significant number of utility rights-of-way are again encountered. The Wilson
Pass and the Stateline alternates have similar utility rights-of-way elements near Jean; however,
much of this alternate is within a BLM proposed utility corridor. The North Pahrump alternate
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involves some private land near Pahrump, but again enters a proposed BLM utility corridor near its
end. The Stewart Valley alternate revealed a data gap concerning the narrow strip of land near the
Nevada-California border. Neither BLM offices in Nevada nor California have data about this area
and there is a discrepancy between the USGS quadrangle maps and the BLM land status maps. The
remainder of the Jean route has a few utility rights-of-way near U.S. Route 95 and then enters the
Nevada Test Site. See Jean Route Corridor Map - Volume II and Appendix C.

2.5.3 Carlin Route

There are three general characteristics of interest in the Carlin route. First, at the start, a large
number of private land holdings are present because the builders of the Transcontinental Railroad
were awarded every other section 20 miles on each side of their alignment. This resulted in the
checkerboard pattern shown on the maps. Appendix B compiles the number of individual parcels
within the corridor in Eureka County. Second, a large new mine is being developed in the Cortez
quadrangle that lies between the Gold Acres and Cortez mines. See Section 3.2.1.3 for Carlin route
option that is near the new Pipeline Mine. Third, several historic and operational mining districts
are located near the route. These districts have numerous numbers of utility rights-of-way associated
with them. See Carlin Route Corridor Map - Volume II and Appendix C.

2.5.4 Caliente Route

The Caliente route encounters a large number of pipeline rights-of-way and oil and gas leases in the
Reveille Valley area. The historic mining areas around Goldfield have numerous mining patents
making routing more difficult. An optional corridor has been proposed that encroaches on the Nellis
Air Force Range. Another optional corridor has been proposed near Scottys Junction to minimize
private land impacts and eliminate the need for grade separations. The route encounters a number
of utility rights-of-way as it nears U.S. Route 95 in the vicinity of Springdale. See Caliente Corridor
Map - Volume IT and Appendix C.

Note that ownership of the abandoned 200-foot-wide right-of-way of the Union Pacific branch line
to Pioche that begins the Caliente Route remains unclear despite recent discussions with BLM
representatives and Caliente city officials. Land research in this area, using 1990 BLM Master Title
Plats, indicates that the right-of-way CC0356 of the former Union Pacific branch remains active.
If ownership of the land is a concern, another origin point for the Caliente route may be justified.

In 1992, DeLeuw, Cather (SAIC 1992) evaluated an alternate route that originated from Crestline
and traveled north of Panaca and State Route 319. The Crestline Route has the following
characteristics:

¢ Over 15 miles longer

« Steep grades

e Sharp curvature

» Extensive earthwork because of topography
» Cost five times more ($88 million)

» Additional operating and maintenance cost.
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This route alternative was eliminated from further study for the reasons listed above; however, a
Crestline alignment south of Panaca and State Route 319 may be an option for future consideration
if stakeholder acceptance becomes an issue.
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3. ENGINEERING ANALYSIS
3.1 DESIGN CRITERIA

To perform this pre-conceptual design route selection evaluation, design criteria were developed to
allow a consistent evaluation of route alternatives. The design criteria are identified in the following
paragraphs. These criteria do not constitute a design requirements document and some of them may
be revised after the requirements analysis is completed. Prior to the start of conceptual design, these
requirements will be evaluated and applicable requirements will be placed in the Repository Design
Requirements Document (YMP 1994).

3.1.1 General

Design shall comply with Department of Energy Order 6430.1A, General Design Criteria, and the
recommendations of the American Railway Engineering Association, as prescribed in the current
edition of the Manual for Railway Engineering (AREA 1994). Where applicable, Federal Railroad
Administration Office of Safety track safety standards shall be considered, based on Class 4 track
that assumes a maximum allowable operating speed of 60 miles per hour for freight and 80 miles
per hour for passenger.

Much of the non-mountainous terrain in Nevada is alluvial fan; a large percentage of infrastructure
in the Southwest is built across alluvial fans. As part of a Department of Energy-sponsored program,
the Desert Research Institute is developing design criteria for rail structures that cross alluvials. The
Institute will study Union Pacific Railroad maintenance records to establish the types of structures
that have withstood flooding for many years. Combined with theoretical analysis, this information
will assist the Institute in developing the design criteria. The impact of flash flooding on the rail line
will be minimized by using the proper design criteria and by designing for 100-year flood conditions.

3.1.2 Assumed Traffic

The rail line shall be designed to transport spent nuclear fuel; high-level waste; empty transportation
casks and disposal canisters; and material and equipment for potential repository construction,
maintenance, and operation.

Traffic estimates for spent nuclear fuel and high-level waste transportation casks shall be based on
the rail functions listed above at the delivery rates identified in Table 3-1. This table is derived from
the Transportation Cask Arrival Scenario in the Controlled Design Assumptions document, Key
Assumption 001 (CRWMS M&O 1995c¢). The standard consist for the majority of train movements
is assumed, based on engineering judgment to be two 3,000- to 4,000-horsepower diesel-electric
locomotives with a maximum of three spent nuclear fuel transportation casks or five high-level waste
transportation cask cars, two or more buffer cars (gondolas) and an escort car. See Section 4 for train
consist assumptions that differ from Key Assumption 001.
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Table 3-1. Potential Transportation Cask Nevada Arrival Scenario*
LWT
Rail Rail Weekly Casks/
Year 125T 75T HLW Year Total Total ** LWT Week
1 2010 36 16 0 52 1 10 0.2
2 2011 41 7 0 112 2 25 0.5
3 2012 89 103 0 192 4 65 1
4 | 2013 179 | 11 0 300 6 52 1
5 2014 283 125 0 408 8 72 1
6 2015 267 157 159 583 11 55 1
7 2016 290 115 161 566 11 69 1
8 2017 295 123 160 578 11 54 1
9 2018 310 94 160 564 11 43 1
10 2019 297 92 159 548 11 48 1
11 | 2020 304 94 160 558 11 29 0.5
12 2021 295 103 160 558 11 40 1
13 2022 316 81 160 557 11 55 1
14 | 2023 300 99 161 560 11 29 0.5
15 | 2024 320 81 160 561 11 36 1
16 2025 296 99 160 555 11 33 0.5
17 2026 312 77 159 548 11 57 1
18 | 2027 321 91 160 572 11 10 0.2
19 2028 306 87 160 553 11 60 1
20 | 2029 303 107 160 570 11 37 1
21 2030 314 97 37 448 9 4] 1
22 | 2031 324 82 87 493 9 23 0.5
23 | 2032 297 118 83 498 10 57 1
24 2033 188 77 0 265 5 29 0.5
Totals | 6,283 | 2270 | 2,606 11,159 1,029

Based on a maximum of 3,000 metric tons of uranium per year
Rounded to nearest cask

HLW - high-level waste
LWT - legal weight truck

T
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Possible future usage for other freight or passenger transport is assumed to be consistent with the
design parameters required for the above traffic; specific consideration of other traffic is not required
at this time.

3.1.3 Grades

A maximum grade of 1.5 percent is desired in order to provide a level of operating safety consistent
with adjacent rail lines. In areas where 1.5 percent grades are not feasible, a maximum grade of 2.2
percent may be used. Under no circumstances may grades exceed 2.5 percent, based on an
evaluation performed by DeLeuw Cather (SAIC 1992).

In tunnels over 1,000 feet in length, grades may not exceed 75 percent of the maximum grade on a
given route. The minimum grade in tunnels shall be 0.3 percent to promote drainage.

A more stringent 1.5 percent limit is based on safety considerations (rather than locomotive tonnage
ratings) in moving high axle-load cars on downgrades. It is generally recognized by the industry that
operating difficulties increase significantly as grades increase above about 1.5 percent, as
documented in Track - Train Dynamics to Improve Freight Train Performance (AAR/FRA 1973).

Also, most of the rail lines to be used by waste trains traveling to Nevada have maximum grades in
the 1 to 1.5 percent range. As each train will operate over such grades before reaching Nevada,
continued safe operation to Yucca Mountain over similar grades is a reasonable assumption (as long
as the train is kept intact). Union Pacific's 2.2 percent Cima Hill (southwest of Jean) is the notable
exception to the 1 to 1.5 percent range indicated above.

Loss of braking control with subsequent "run-away" is a recurring incident on rail lines with higher
grades; four such accidents have occurred in recent years between Las Vegas and Los Angeles alone
(on grades in the 2.2 percent to 3.0 percent range), including one on Cima Hill.

3.1.4 Horizontal Alignment and Curvature

The horizontal alignment shall be designed in accordance with American Railway Engineering
Association recommended practice. Maximum allowable curvature is 8°00' on main tracks. Where
feasible, main track curvature should be 2°00' or less in order to accommodate a desired design speed
of 60 miles per hour over the majority of a given route.

The curvature limit of 8°00' on main tracks is consistent with the Caliente Route conceptual plans
prepared by DeLeuw Cather (SAIC 1992), although 6°00' is a generally accepted limit for new rail
lines. The desired curvature of 2°00' is based on a 60 miles per hour design speed with 4.5-inch
superelevation (a common limit for freight lines) and minimum unbalance.

3.1.5 Right-of-Way and Land Use Conflicts

The right-of-way will be established with a minimum width of 200 feet (100 feet on each side of the
centerline). Increased widths will be established as required by cut or fill slopes.
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Definition of route corridors will include right-of-way required by potential alignment modifications
that may be considered during subsequent design stages. Corridors were investigated to identify any
areas that may have potential land use conflict. Types of land use conflicts are identified in
Section 2.

The investigation will also identify areas subject to proposed land use changes, including formal land
use proposals in any of the listed categories, as well as federal, state, county, and local planning
group proposals for future land use. Potential conflicts with proposed land uses shall be considered
less restrictive than established land uses.

If avoidance of a conflict area requires an alignment not meeting standard engineering practices,
optional routing will be evaluated that will attempt to minimize land use impacts.

3.1.6 Track and Roadbed

For cost estimating, all track is assumed to be 115-pound continuous-welded rail (a common main
track construction standard for heavy axle-load cars) with timber ties and crushed stone ballast.
Roadbed width and side slopes for excavations, embankments, ditches, etc. are assumed to follow
American Railway Engineering Association recommended practices. Paralle]l access (maintenance)
roads were not considered at this time.

Some railroads (notably Union Pacific) would likely specify heavier rail (133-pound). Lighter
weight rail is inappropriate due to resulting higher maintenance costs as well as increased rail
stresses (and consequent potential failure).

3.1.7 Bridges
For cost estimating, all bridges shall be assumed as steel superstructures on concrete abutments and

piers. Grade separation structures are assumed at all paved public road crossings. The need for
separation structures at other public roads will be evaluated during subsequent design.

3.2 ROUTE EVALUATION
3.2.1 Route Engineering Analysis
The engineering criteria and land-use constraints affecting each route alternate were applied in this
analysis, reducing corridor width and yielding a more detailed reconnaissance-level engineering
survey. Key elements of this analysis included the following:

» Acquiring additional available GIS data and topographic mapping within the corridors.

Mapping at 1:62,500 scale was used where available; 1:24,000 scale maps were used
elsewhere.
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« Establishing approximate locations for feasible alignments according to engineering criteria,
topography, land use conflicts and other constraints. In areas where engineering
requirements conflict with land-use, options were evaluated for resolution of the conflict.

» Producing overlays of potential feasible alignments with an updated land-use map.
» Updating capital costs and annual operating and maintenance costs.

Refined corridor boundaries (refined from the Study 1 boundaries) for each route are shown in
Volume II, Figures 2 through 6. The corridors were developed to meet the engineering criteria while
minimizing conflicts with adjacent land uses. This task generates a fatal flaw analysis for alternative
routes. The output will support the National Environmental Policy Act scoping process, and will
identify the investigation area for the Environmental Impact Statement baseline data collection.

A general description of the engineering considerations involving each route is provided in the
following paragraphs; additional detail may be found in Appendix C.

3.2.1.1 Valley Modified Route

Connection of the Valley Modified route (See Figures 13 through 15 in Volume II) with the Union
Pacific main line would be at a point between the Dike and Apex sidings. The Valley Modified
route is the shortest of the four rail routes being considered. The distance from the Union Pacific
connection to the potential repository is about 98 miles.

Compared to the other three routes, the Valley Modified route has the straightest alignment and
flattest profile. The steepest grades are 1.5 percent, the longest of which would be the westbound
ascent of the hills south of Indian Springs.

Location of the eastern half of the route is highly dependent upon land-use constraints, particularly
where closest to North Las Vegas. The corridor maps indicate a reasonable compromise between
topographic and land-use constraints by locating the line high on the alluvial fans of the Las Vegas
Range, through portions of the Desert National Wildlife Range. Acceptable distances are thereby
maintained from critical areas of concern, notably the 7,500-acre BLM parcel to be transferred to
the city of North Las Vegas. At the same time, this corridor provides the opportunity to design an
alignment meeting acceptable engineering practices. Further detail concerning the various
constraints in this portion of the route are presented in the route section description sheets for the Las
Vegas Wash section in Appendix C.

In the vicinity of Indian Springs, two major route options are possible. The Indian Hills alternate
bypasses both the community of Indian Springs and the Nellis Air Force Auxiliary Field by routing
through the hills to the south. This route requires 11 miles of 1.5 percent grades, two grade
separations over U.S. Route 95, and substantial earthwork. The Cactus Springs alternate, on the
other hand, will require negotiation with the Air Force to define a right-of-way through either the
built-up area between U.S. Route 95 and the airfield (which would involve relocation of some Air
Force and civilian structures and facilities) or through desert areas north of the airfield used for target
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practice. As this portion of the Cactus Springs Alternate cannot be defined until negotiated, the
corridor maps do not show a corridor through this area.

The final 34 miles of the route lies within the Nevada Test Site via Mercury Valley, Rock Valley,
and the western portion of Jackass Flats. A steep descent into Mercury Valley is avoided by routing
between the townsite of Mercury and the site of Camp Desert Rock. About 14 miles of the route
basically parallels Jackass Flats Road (on the east side), using a somewhat less direct route than the
road in order to keep grades moderate. Fortymile Wash is crossed at its narrowest point near the
potential repository.

3.2.1.2 Jean Route

The Jean route (See Figures 16 and 17 in Volume II) connects with Union Pacific at either Jean or
Borax. Both connection points encounter mountainous sections involving heavy grades and sharp
curves. The route is in close proximity to the communities of Pahrump, Sandy Valley, Goodsprings
and Jean.

As delineated by the route section description sheets in Appendix C, the route is comprised of five
sections. These include two possible route alternates on the east end over the Spring Mountains
(Wilson Pass and State Line Pass alternates), two possible route alternates around Pahrump (Stewart
Valley and North Pahrump alternates), and a common section across the Amargosa Desert to the
potential repository. Depending upon the combination of sections selected, total route length may
be as short as 114 miles or as long as 127 miles.

Of the two route alternates on the east end, the Wilson Pass alternate is shorter by approximately
eight miles and offers a lower level of potential land-use conflict. However, the route does pass
within a half mile of housing on the north side of Goodsprings, and approximately 2.5 miles of
tunneling would be required through the Spring Mountains. The State Line Pass alternate traverses
the Spring Mountains at the lowest pass in the area by entering California for about six miles. Along
with a possible conflict with archeological sites near Borax, this alternate passes within one mile of
several homes in Sandy Valley. Maximum grade is 2.2 percent for either alternate, although the
grades are much shorter in the case of the State Line Pass alternate.

In the vicinity of Pahrump, the North Pahrump alternate climbs alluvial slopes along the east side
of the community to maintain a distance from residential areas of generally 1.5 miles or more.
Proper development of this route would necessitate purchase of right-of-way through privately held
(but largely vacant) lands for about five miles. Routing to avoid all private lands would lengthen
the line about three miles and add significant grade and curvature. The Stewart Valley alternate, by
using the Bureau of Land Management's proposed utility corridor along the state line, minimizes
private land acquisition but passes within 0.2 mile of homes in the developing Homestead Road area.
It is also about 4.5 miles longer than the North Pahrump alternate. Both alternates use grades in the
2.0 percent to 2.2 percent range to traverse summits in the Last Chance Range.

The Amargosa Desert Section is relatively free from land use constraints and rough topography,
traversing vacant lands administered by Bureau of Land Management or U.S. Department of Energy

B00000000-01717-4600-00050 REV 01 3-6 February 1996



(Nevada Test Site). The private holdings north of Crystal are easily avoided, although route length
is slightly increased in order to do so. The last 14 miles of the route traverses the Nevada Test Site
east of Fortymile Wash, crossing the wash at a narrow point near the potential repository.

3.2.1.3 Carlin Route

The Carlin Route (See Figures 1 through 6 in Volume II) begins with a connection with the Southern
Pacific and Union Pacific at Beowawe (Study I used Palisade as a starting point, see Section 2) and
proceeds south through Crescent Valley, Grass Valley and Big Smoky Valley to join the Caliente
route in the vicinity of Mud Lake. The total length of the route to this point is about 212 miles.
Total length to the site is about 331 miles. Possible alternate routes for the central portion of the
Carlin route are via Monitor Valley and Ralston Valley. These alternates could add from 7 to 32
miles of additional length.

Beginning at the connection to the Southern Pacific and Union Pacific main line tracks just east of
Beowawe, the route runs south through Crescent Valley and passes just east of the town of Crescent
Valley. This area is generally flat or gently sloping and mostly unimproved land but contains a large
portion of private land (as shown in Appendix C).

Near the southern end of Crescent Valley, the route passes between the Cortez and Gold Acres
mining operations. From here it climbs up to Dry Canyon Summit with grades of up to two percent.
The summit is approximately 46 miles from Beowawe.

Grades of up to two percent characterize the downgrade from Dry Canyon Summit to the entrance
into Grass Valley. The route then follows the west side of the valley, crossing a length of alluvial
fans until it passes adjacent to and west of the Grass Valley Ranch where a two percent upgrade to
the top of Rye Patch Canyon would be encountered. An alternate location would be to the east of
the ranch through an area of more rugged topography. A downgrade of less than 1.5 percent bnngs
the route into Big Smoky Valley.

At this point, an alternate route could go east into Monitor Valley via Hickison Summit, south along
the west side of Monitor Valley, and through Ralston Valley to west of Mud Lake; from there it
shares a common path with the Caliente route.

The route through Big Smoky Valley crosses to the east side of the valley and follows the alluvial
fans until just north of the town of Hadley where it crosses State Route 386 to the west side of the
valley. As at the Grass Valley Ranch, an alternate route around Hadley would be to the east between
the Hadley Airport and State Route 386, rejoining the main route just south of Hadley. This
alternate is closer to the Round Mountain mining operation than the western alternate.

From this point just south of Hadley the route continues south, crossing back to the east side of the
valley and paralleling State Route 386. The route continues south, passing about five miles to the
west of Tonopah. Finally, the route enters a more rugged area of topography in the vicinity of
Klondike and traverses southeast, connecting to the Caliente route west of Mud Lake. See Caliente
route evaluation from Mud Lake to Yucca Mountain.
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3.2.1.4 Caliente Route -

The Caliente route (See Figures 6 though 12 in Volume II) is the most mountainous of the routes
under consideration, with seven major mountain crossings and three minor summits. Of the total
length of 338 miles from Caliente to the potential repository, over 80 miles involve heavy grades up
to 2.4 percent. The balance of the route generally follows the bottom of large desert valleys, notably
Sand Spring Valley, Reveille Valley, Ralston Valley, and Sarcobatus Flat.

A majority of the heavy grade areas are in the eastern quarter of the route, nearest Caliente. The two
most difficult mountain crossings are Timber Mountain Pass (due to the close proximity of the
Seaman Range to the White River) and over the western portion of Yucca Mountain near Beatty
Wash. Significant extra distance in the form of large loops is necessary to achieve acceptable grades
in these and other cases. Some mountainous areas also require sharp curves, most notably in the
upper Crater Flat and Beatty Wash areas. Further engineering work may find that many (but not all)
of the heavy grades can be reduced to 1.5 percent with some construction cost penalty.

Route section description sheets in Appendix C detail the characteristics of the two key sections,
which are joined west of Mud Lake. The Reveille section (from Caliente to Mud Lake) is exclusive
to the Caliente route, while the Goldfield Section (from Mud Lake to the potential repository) is
common to the Caliente and Carlin routes.

Significant route options are indicated on the corridor maps by split corridors in three key areas:

* Between Coal Valley and Garden Valley, the route may use either Water Gap or a somewhat
higher pass through the Golden Gate Range approximately four miles to the north. The key
advantage of routing through Water Gap is the avoidance of about 3.5 miles of steep grade.

¢ In the vicinity of Goldfield, a route through part of the Nellis Air Force Range (over a
distance of about 14 miles) would greatly improve the route by using a much lower summit
and avoiding mining patent areas. Grades would be less than 1.5 percent, compared to the
2.4 percent maximum required for the higher summit near Espina Hill. Curvature would also
be greatly reduced.

* Across Sarcobatus Flat two options exXist to avoid private lands and housing in the area.
These options parallel U.S. Route 95 to the west and east, respectively. Routing on the west
side will require three highway grade separations. A route east of the highway would have
at most two grade separations, which further engineering may find feasible to avoid.
However, this route would require penetration of the Nellis Air Force Range to bypass the
private lands mentioned above.

The route concludes by bypassing to the north of Amargosa Valley and turning north around Busted
Butte, following Fortymile Wash on the west side toward the potential repository.

An alternative Caliente route was evaluated in the Caliente Conceptual Design Report (SAIC 1992)
that closely paralleled U.S. Route 95 and State Route 375. This route required either extensive
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earthwork or a 2.5- to 3-mile tunnel to cross Hancock Summit near State Route 375, and was
estimated to cost about 30 percent more than the more northern alignment. Because of the
significantly higher cost with little benefit, the alternative alignment is not included in Study 2 and
will not be considered in future studies unless it becomes necesséry when more detailed studies are
performed on the Caliente base route.

3.2.2 Map Format

The route corridors from the engineering analysis, and the land use data from the land use review,
were input into the Nevada State GIS file developed during Study 1. Volume II, Map Portfolio
shows all refined route corridors and pertinent land use data. Maps were developed to identify land
uses by color with the corridor overlays shown by patterning.

Maps were developed for each route corridor, and are shown in "tile" fashion. These maps were also

* developed to identify land uses by color with the corridor overlays shown by patterning, and are

included in Volume II.
3.3 RAIL COST ESTIMATES

The cost estimate included in Study 1 (CRWMS M&O 1995b, Figure 3-9) has been revised to reflect

" updated route lengths, preliminary earthwork quantities, grade separation and drainage structure

quantities, and tunnel quantities based on the refined corridor evaluation. Estimated land acquisition
costs are included in Table 3-2 under cost per mile. These costs include the acquisition of public and
private land. Tables 3-2 and 3-3 show study cost updates. Annual expenditures are shown in
Appendix D, Rail Costs (in fiscal year 1995 dollars).

The cost evaluation revision in this study differs significantly from the cost evaluation in Study 1.
The engineering, construction management, administration, and planning cost factor of 24 percent
used in Study 1 was evaluated and reduced to 15 percent in this study, as shown in Table 3-2. Table
3-3 shows the operations and maintenance costs. For more cost detail see Appendix D.
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Table 3-2. Revised Study 1 Cost Estimate Sheet

Unit Costs Remain the Same as Study 1:
Quantitics Have Been Updated Based on Study 2 Analysis

1S G Q]J_MQQPUND . ENGINEERING TOTAL ESCALATED
TOTAL | MILEAGE@ COSTMILE ;| MILEAGE@ COSTMILE |MILEAGE@ | COST/MILE TUNNEL SUB- NO.OF COSTRA SUB- # OF DRAIN COST/EA . SUB- TOTAL DIRECT | CONTINGENCY | & MNGMNT COsT TOTAL COST*,
ROUTE ILEAGE| 0-3% GRADE 0.3% | 3-6%GRADE | @36% |>6%GRADE| @ >6% COST TOTAL SEPARATIONS | 3EPARATION | TOTAL STRUCTURES | STRUCIURE TOTAL COST 35% OFD.C. | COST1@ 15% (1990 $) COST/MILE (1019% §)
CALIENTE 338 262 $1,224,000 66 $2,244,000 10 $3,570,000 $504,492,000 7 $500,000 $3,500,000 52 $1,282,917 $66,711,684 $574,703,684 $201,146,289 $116,377,496 $892,227,469 $2,639,726 $086,803,581
CARLIN- 338 295 $1,248,000 36 $2,288,000 7 $3,640,000 $476,008,000 4 $500,000 $2,000,000 32 $1,282,917 $41,053,344 $519,061,344|  $181,671470|  $105,109,922 $805,842,737 $2,384,150 $891,262,067
Monitor Valley via Ralston Valley .
CARLIN- 363 295 $1,248,000 61 $2,288,000 7 $3,640,00C $533,208,000 4 $500,000 $2,000,000 32 $1,282,917 $41,053,344 $576,261,344 $201,691,470 $1 16;692,922 $804,645,737 $2,464,589 $989,478,185
Monitor Valley via Klondike :
CARLIN . 331 290 $1,248,000 34 $2,288,000 7 $3,640,00C $465,192,000 6 $500,000 $3,000,000 33 $1,282,917 - $42,336,261 $510,528,261 3178,684,891 $103,381,973 $792,.595,125 $2,394,547 $876,610,208
Smoky Valley Option ’ ,
. ‘ * \
VALLEY MODIFIED 98 88 $1,320,000 8 $2,420,000 2 $3,850,00C $143,220,000 2 $1,500,000 $3,000,000 9 $1,282,917 $11,546,253 $157,766,253 $55,218,189 $31,947,666 $244,932,108 $2,499,307 $270,894,911
Option via Indian Hills .
VALLEY MODIFIED 98 90 $1,320,000 8 $2,420,000 0 $3,850,00C $138,160,000 o $0 $0 12 $1,282,917 $15,395,004 $153,555,004 $53,744,251 $31,004,888 $238,394,144 $2,432,593 $263,663,923
Option via Cactus Springs '
i -
JEAN- 114 100 $1,320,000 10 $2,288,000 4 $3,640,000 $63,000,000 $232,440,000 4 $750,000 $3,000,000 11 $1,282917 $14,112,087 $249,552,087 $87,343,230 $50,534,298 $387,429,615 $3,398,505 $428,497,154
Wilson Pass Optien via N. Pahrump
JEAN- 119 105 $1,320,000 10 $2,288,000 4 $3,640,00C $55,440,000 $231,480,000 4 $750,000 $3,000,000 11 $1,282,917 $14,112,087 $248,592,087 $87,007,230 $50,339,898 $385,939,215 $3,243,187 $426,848,772
Wilson Pass Option via Stewart Valley
JEAN- 122 65 $1,248,000 42 $2,288,000 15 $3,5700X $9,660,000 $240,426,000 4 $750,00) $3,000,000 11 $1,282917 $14,112,087 $257,538,087 $90,138,330 $52,151,463 $399,827,880 $3277,278 $442,209,635
Sitate Line Pass Option via N. Pahromp '
JEAN- 127 70 $1,248,000 42 $2,288,000 15 $3,570,00C $2,100,000 $239,106,000 4 $750,000) $3,000,000 11 $1,282,917 $14,112,087 $256,218,087 $89,676,330 $51,884,163 $397,778,580 $3,132,115 $439,943,110
State Line Pass Option via : : ’
Stewart Valley
* Excluding O&M Costs-
The base cost per mile unit costs were established at: The total cos* in 1990 dollars has been included to show comparison to the total costs Based on the Caliente Conceptual Design Report estimate, average unit costs were
0-3% Grade $1,200,000 identified in- he Caliente Conceptual Design Report (SAIC 1992), which was based on 1990 doltars. imated for grade separations at
3.6% Grade $2,700,000 The escalate:d cost in the Escatated Total Cost (1994 dollars) column shows the 1990 dollars $1,500, or ¥aajor structures
Greater than 6% Grade $3,500,000 total cost escalated by a factor of 1.106 to 1994 dollars. $500,000 for minor structures
The unit costs include all track and signal costs, including the identified major — ) Co
cost drivers of earth work, rock excavation ballast, and track and ties. The Cost/Each Separation shown is a result of the combination of major and
The other major cost drivers - grade separations and drainage structures - minor separation tnit costs for each route. The 3 Jean Route options include
are shown as separate cost items in the No. of Grade Separations column 1 major separation and 3 minor separations for an average unit cost
through the Sub-Total column. of $750,000 per separation.
A land access cost multiplier was applied to the unit costs listed, based on the
amount of potential land use conflicts: A multiplier of 1.02 was applied for rural
Bureau of Land Management land, & multiplier of 1.04 was applied for sparsely
grouped private land within route boundaries, and a multiplier of 1.10 was
applied for urban and more tightly grouped private land.
MULTIPLIER
BASE UNIT
GRADE COST 1.02 1.04 1.10
0-3% | 1,200,000 1,224,000 | 1,248,000 1,320,000
3-6% 2,700,000 2,244,000 2,288,080 2,420,000
>6% 3,500,000 3,570,000 3,640,000 3,850,000
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earthwork or a 2.5- to 3-mile tunnel to cross Hancock Summit near State Route 375, and was
estimated to cost about 30 percent more than the more northern alignment. Because of the
significantly higher cost with little benefit, the alternative alignment is not included in Study 2 and

will not be considered in future studies unless it becomes necessary when more detailed studies are

performed on the Caliente base route.
3.2.2 Map Format

The route corridors from the engineering analysis, and the land use data from the land use review,
were input into the Nevada State GIS file developed during Study 1. Volume II, Map Portfolio
shows all refined route corridors and pertinent land use data. Maps were developed to identify land
uses by color with the corridor overlays shown by patterning. :

Maps were developed for each route corridor, and are shown in "tile" fashion. These maps were also
developed to identify land uses by color with the corridor overlays shown by patterning, and are
included in Volume II.

3.3 RAIL COST ESTIMATES

The cost estimate included in Study 1 (CRWMS M&O 1995b, Figure 3-9) has been revised to reflect

" updated route lengths, preliminary earthwork quantities, grade separation and drainage structure
quantities, and tunnel quantities based on the refined corridor evaluation. Estimated land acquisition
costs are included in Table 3-2 under cost per mile. These costs include the acquisition of public and
private land. Tables 3-2 and 3-3 show study cost updates. Annual expenditures are shown in
Appendix D, Rail Costs (in fiscal year 1995 dollars). '

The cost evaluation revision in this study differs significantly from the cost evaluation in Study 1.
The engineering, construction management, administration, and planning cost factor of 24 percent
used in Study 1 was evaluated and reduced to 15 percent in this study, as shown in Table 3-2. Table
3-3 shows the operations and maintenance costs. For more cost detail see Appendix D.
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Table 3-3. Cost Summary of Rail Options
Costs ($ Millions)
Operating

Length and Total Costs

Route (miles) Capital Maintenance | ($ Millions)

Caliente Route 338.1 986.8 68.90 1,055.70

Carlin via Monitor and Ralston Valleys 338 891.26 68.9 960.16

Carlin via Monitor and Klondike 363 989.48 70.52 1,060.00

Carlin via Big Smoky Valley 331 876.61 68.43 945.04

Valley Modified via Indian Hills 98 A 270.89 40.92 311.81

Valley Modified via Cactus Springs 97.5 263.66 40.69 304.35

Jean via Wilson Pass and N. Pahrump 114 428.50 42.78 471.28

Jean via Wilson Pass and Stewart Valley 1185 426.85 43.00 469.85

Jean via State Line Pass and N. Pahrump 122 44221 43.24 485.45

Jean via State Line Pass and Stewart Valley 126.5 439.94 43.47 483.41
B00000000-01717-4600-00050 REV 01 3-11 February 1996



4. BRANCH LINE OPERATIONS PLAN -~
4.1 RAIL OPERATING PLAN

All rail routes to the Yucca Mountain site have similar engineering criteria, and are designed to
accept any of the logical train configurations that might be developed for long-haul, national Civilian
Radioactive Waste Management System (CRWMS) rail haulage. The rail operating plan varies
slightly from one route to another, as described in individual subsections below, but operations via
any of the alternative routes are assumed at this stage to share certain common characteristics.

The new rail line from the main line junction to the potential repository at Yucca Mountain would
be owned by DOE, and could be leased for maintenance and operation to a qualified, experienced
private railroad contractor. The contract operator, who could be selected by competitive bid, could
operate either as a common carrier (if there were other customers using the line in addition to DOE),
or as a private carrier (if DOE were the only user). In either case, the contract operator would be
required to meet Federal Railroad Administration standards for maintenance, operations, and
safety-—the same standards that would apply to all other carriers involved in the rail haulage of the
radioactive waste.

The contract operator would employ and supervise the train and engine crews handling the cask cars
from the main line junction to the potential repository. The contract operator would also be
responsible for maintaining the track and structures, for train dispatching and control on the branch,
and for ensuring that all rolling stock used in the consists of the trains from the branch line junction
to the potential repository complies with Federal Railroad Administration mechanical safety
standards and Association of American Railroads interchange standards during the time the rolling
stock is on the Yucca Mountain branch.

The operating plan further assumes that all cars in the train consists are owned and maintained
(either directly or under contract) by DOE. Locomotives for the trains could be supplied by the
Class 1 (long-haul) carrier; alternatively, DOE could supply locomotives as well as cars. Finally,
the contract operator could supply locomotives for the junction-point to Yucca Mountain haul. The
line-haul carrier would set out the transportation cask cars at the junction point, and the branch
contract operator would couple into the cars with its locomotives. For operating reasons discussed
below, either of the first two alternatives is preferable to the third, though any of the three motive
power scenarios is practical.

The operating plan, based on railroad expertise, assumes that each train from the branch line junction
to the potential repository will consist of two 3,000-4,000 horsepower locomotive units and any
necessary buffer freight cars. The plan deviates from the Key Assumption 001 transportation cask
car numbers and assumes a range between one and ten cask cars, and an escort car, which would
essentially be a railroad passenger car modified to incorporate living quarters and communication
equipment for the escorts accompanying each shipment. (The current assumption used for planning
is a maximum of three spent nuclear fuel cars and a maximum of five high-level waste cars
(CRWMS M&O 1995¢, Key Assumption 001). However, the number of cask cars is dependent on
the delivery schedule and the use of a dedicated train or general freight service. Dedicated train
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service will result in fewer trains with more cask cars than general freight service. Maximum gross
trailing train weights would probably not exceed 2,500 tons, and train lengths would not likely
exceed 800 feet. The trains would therefore be small, compact consists by industry standards, with
locomotive power ample to maintain normal freight train track speeds of 50 miles per hour, and
excellent braking and train handling characteristics, even on heavy grades and around sharp curves.

Projections of tonnages destined to the potential repository over the project life suggest that train
frequencies could vary from about one train each way every ten days at the low end (1,000 net
metric tons of uranium per year) to two trains each way per week under peak conditions (3,000 net
metric tons of uranium per year).

The physical criteria for the operations are designed to ensure a thoroughly safe, yet expeditious train
operation. The other elements of the plan are designed to optimize equipment use and minimize
operating costs. The operating plan at the potential repository end of the national system assumes
that the entire rail operation, from loading at the utility or other shipping site, to unloading at the
potential repository, to return of empty casks and cars for the next cycle of loading, is run on a
planned schedule. Planning may be simplified if the individual cars are gathered into dedicated
trains: the transcontinental trip times are predictable, and can be guaranteed by contract performance
terms. If general freight service is used, predictability will be reduced, but costs may be lower.

One consequence of using a dedicated train service is that the Yucca Mountain end of the line should
be able to unload one set of cars in the time interval between train arrivals. Therefore, the
locomotives, buffer cars, and escort car arriving at the potential repository with one set of loaded
cask cars would leave the loads, immediately pick up the empty casks and cars off the previous train,
and return them to be reloaded. This ability to cycle the locomotives and support cars quickly at
Yucca Mountain makes it possible to operate the main line locomotives through to the branch at the
junction point, as described previously. Operation becomes very costly (in lost asset utilization) if
the locomotives and support cars must await the release of the empty cask cars at Yucca Mountain,
since any given set of equipment might then be detained three to five days. The ability to run the
entire train through from the line-haul connection to the Yucca Mountain branch has other
advantages as well. First, it saves time at the junction. Because the locomotives do not have to be
changed, the trailing train consist spends less time at the junction location, with less impact on the
immediate vicinity. Second, the mechanics of the carrier-to-carrier interchange are simplified.
Different, and somewhat simpler, rules apply to such requirements as brake tests and mechanical
inspections when an entire train is interchanged intact, without the brake pipe having been disturbed,
or the engine consist changed.

At this time a decision has not been made for selection of an operating plan using dedicated train,
general freight service, or a combination of the two.

These operating criteria apply generally, regardless of the specific routing chosen. The differences
among routes are the varying distance of each alignment, the time required to travel from junction
point to the potential repository, and the work schedule of the train and engine crews. These
conditions will be discussed, as they apply to each route, in the subsections that follow.
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To achieve reasonable run times without excessive track maintenance, run times indicated in the
following subsections assume a maximum speed of 50 miles per hour for all routes. Although a
requirement does not exist for train speeds at this preconceptual design state, engineering evaluation
suggested a class 4 track, and from this 60 mile-per-hour limit for freight, determined that 50 miles
per hour was a safe maximum speed to use for time estimates.

42 VALLEY MODIFIED ROUTE

The Valley Modified route would physically connect with the Union Pacific main line at a point
between the Dike and Apex sidings; a location near Milepost 349 is most likely. Throughout the
following discussion the connection point is referred to as Dike, although trains to the potential
repository would actually leave the main line about two miles east of Dike.

Physical characteristics of the Valley Modified route that significantly impact operations are
summarized as follows:

» Of the routes under consideration, the Valley Modified route is the shortest. Total distance
from Dike to the potential repository is about 98 miles.

» Compared to the other three routes, the Valley Modified route has the straightest alignment
and flattest profile. Few curves require restriction below 50 miles per hour. On the steepest
grades of 1.5 percent, speed would be limited to about 25 miles per hour upgrade and
restricted to 40 miles per hour downgrade, given the expected power to weight ratios and
braking characteristics of train consists. Due to the high proportion of straight track,
maintenance costs per mile will be somewhat lower than for other routes.

« Dike is in close proximity to Union Pacific's yards at Valley and Arden, at distances of 6 and
26 miles, respectively, permitting flexibility for interchange operations between the Union
Pacific and the branch line.

Trains arriving at Dike would stop only to secure movement authority and change crews if a
dedicated train is used or cask cars would be dropped off at an interchange yard if general freight
service is used. Close proximity to North Las Vegas makes Dike suitable as a home terminal for
Yucca Mountain crews; Union Pacific crews would terminate at Union Pacific's Arden yard,
traveling to and from Dike by motor vehicle.

Based on the maximum expected train consist, the route's physical characteristics and the assumed
maximum speed of 50 miles per hour, normal run times between Dike and the potential repository
should be under 3 hours in each direction. A crew could operate a train from Dike to the potential
repository and return within the "hours of service" 12-hour limit, as required by 49 CFR Part 228,
Subpart B, allowing 2 hours or more at the potential repository for switching and make-up of the
outbound train.

In the event that a return movement is not available when the crew has completed switching inbound
cars at the potential repository, it may be practical to return the crew by motor vehicle to the home
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terminal at Dike, leaving the motive power idle at the potential repository until needed. The crew
would be recalled when required and transported back to the potential repository to pick up the train.
Depending upon the length of delay at the potential repository, this option may be less costly than
requiring the crew to remain at the potential repository until a return movement is available.

4.3 JEAN ROUTE

Physical characteristics of the Jean route that significantly impact operations are summarized below.
The variation in indicated distances reflects possible alternate routings via Wilson Pass and State
Line Pass or North Pahrump and Stewart Valley. All references to Jean should be interpreted as
either Jean or Borax depending upon selection between alternates Wilson Pass and State Line Pass.

Key physical characteristics are:

 The route is relatively short, 114 to 127 miles from the Union Pacific connection at either
Jean or Borax to the potential repository.

» Mountainous territory over 30 to 40 miles of the route involves grades up to 2.2 percent and
some relatively sharp curvature. Speed in these areas would be limited to 15 to 20 miles per
hour upgrade and restricted to 25 miles per hour downgrade, given the expected power to
weight ratios and braking characteristics of the train consist. Track maintenance costs will
also be somewhat higher in these areas than on adjacent tangent trackage.

* Mostly tangent track with flat curves would comprise the balance of the route, permitting 50
mile-per-hour operation.

* Close proximity (21 to 26 miles) of Jean to Union Pacific's terminal at Arden (11 miles south
of Las Vegas) may have a significant influence on interchange operations between the two
railroads.

Jean's proximity to Goodsprings (7 miles) and Las Vegas (30 miles) make it acceptable as a home
terminal for Yucca Mountain crews. Union Pacific crews would terminate at Union Pacific's
terminal at Arden, traveling to and from Jean by motor vehicle.

Trains would stop at Jean only to secure movement authority and to change crews if dedicated train
service is used, or cask cars would be dropped off at an interchange yard if general freight service
isused. Alternatively, a trackage rights agreement could be established with Union Pacific between
Jean and Arden, enabling a crew run-through at Jean. This arrangement would further enhance
operating efficiency by eliminating the need to call a Union Pacific crew for the short run from
Arden to Jean. The home terminal for Yucca Mountain crews would then be Arden.

Based on the maximum expected train consist, the route's physical characteristics, and the assumed
maximum speed of 50 miles per hour, normal run times between Jean and the potential repository
should be under 4 hours in each direction (4.5 hours if the crew changes at Arden). A crew could
operate a train from Arden or Jean to the potential repository and return within the 12-hour legal
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limit, allowing 2 hours or more at the potential repository for switching and make-up of the
outbound train. As described for the Valley Modified route, transporting the crew to the home
terminal may be appropriate when a return movement is not immediately available at the potential
repository.

44 CARLIN ROUTE

Physical characteristics of the Carlin route that significantly impact operations are summarized
below. The variation in indicated distances reflects possible alternate routings via Monitor Valley
and Big Smoky Valley.

« The route is relatively long, 331 to 363 miles from Beowawe to the potential repository.

« Mountainous territory over 50 to 65 miles of the route involves grades up to 2.4 percent.
Some of these heavy grade areas also include relatively sharp curvature. Speed in these areas
would be limited to 15 to 20 miles per hour upgrade and restricted to 25 miles per hour
downgrade. Track maintenance costs will be somewhat higher in these areas than on
adjacent tangent trackage.

« Mostly tangent track with flat curves would comprise the balance of the route, permitting 50
mile per hour operation.

« Connections would be made with both the Southern Pacific and Union Pacific at Beowawe.
Interchange operations must comply with the unique operating nature of the Southern
Pacific/Union Pacific paired track territory, which requires routing of westbound movements
over the Southern Pacific track and eastbound movements over the Union Pacific track.

« Beowawe is fairly close to the Southern Pacific and Union Pacific yards at Carlin and Elko
(25 miles and 50 miles, respectively). This proximity will provide flexibility for interchange
operations, particularly in the case of movements to or from points in California.

Beowawe's proximity to Crescent Valley (10 miles) and Carlin (25 miles) makes it acceptable as a
home terminal for Yucca Mountain crews. Southern Pacific and Union’Pacific crews would
terminate at their respective yards in Carlin and Elko, traveling to and from Beowawe by motor
vehicle.

Trains would stop at Beowawe only to secure movement authority and to change crews if dedicated
train service is used, or cask cars will be dropped off at an interchange yard if general freight service
is used. Alternatively, a trackage rights agreement could be established with Southern Pacific and/or
Union Pacific between Carlin and Beowawe. Crew change could take place at Carlin, eliminating
the need for an Southern Pacific crew to be called for the short run from Carlin to Beowawe. The
home terminal for Yucca Mountain crews would then be Carlin.

Based on the maximum expected train consist, the route's physical characteristics, and the assumed
maximum speed of 50 miles per hour, normal run times between Beowawe and the potential
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repository should be under 9 hours in each direction (10 hours if the crew changes at Carlin). A crew
could operate a train from Beowawe (or Carlin) to the potential repository (or return) within the 12-
hour legal limit, allowing an hour or more at the potential repository for switching,

Crews would have a programmed layover at the potential repository before returning to the home
terminal. Layover time must be at least 10 hours (12 hours if the prior trip required a full 12-hour
work period): 8 hours minimum rest time plus 2 hours to call the crew and prepare for departure.
Transporting crews between the potential repository and the home terminal is impractical due to the
distance involved. The length of the Carlin route therefore introduces disadvantages in the form of
layover costs and the necessity of carefully scheduling train movements to avoid extended layovers.

4.5 CALIENTE ROUTE

Physical characteristics of the Caliente route that significantly impact operations are summarized as
follows:

* The route is relatively long, 338 miles from the Union Pacific connection at Caliente to the
potential repository.

* Mountainous territory over approximately 80 miles of the route involves grades up to 2.4
percent. Some of these heavy grade areas also include relatively sharp curvature. Speed in
these areas would be limited to 15 to 20 miles per hour upgrade and restricted to 25 miles
per hour downgrade. Track maintenance costs will also be somewhat higher in these areas
than on adjacent tangent trackage.

* Mostly tangent track with flat curves would comprise the balance of the route, permitting 50
miles per hour operation.

* The distance from Caliente to the nearest Union Pacific terminals at Milford and Las Vegas
is over 115 miles, limiting interchange and crew run-through possibilities.

Caliente could serve as a residence and home terminal for train crews. Trains would stop at Caliente
only to change crews and secure movement authority if dedicated train service is used, or cask cars
will be dropped off at an interchange yard if general freight service is used. Due to the total distance
from the potential repository to Milford (over 450 miles), a crew run-through from Milford to the
potential repository is not practical.

Based on the maximum expected train consist, the route's physical characteristics, and the assumed
maximum speed of 50 miles per hour, normal run times between Caliente and the potential
repository should be under 10 hours in each direction. A crew could operate a train from Caliente
to the potential repository (or return) within the 12-hour legal limit, allowing an hour or more at the
potential repository for switching.

As with the Carlin route, crews would have a programmed layover at the potential repository before
returning to their home terminal. Transporting crews between the potential repository and Caliente
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is impractical due to the distance involved. The length of the Caliente route therefore introduces

-~ disadvantages in the form of layover costs and the necessity of carefully scheduling train movements
to avoid extended layovers.
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5. RAIL AVAILABILITY FOR SECONDARY USES

This section evaluates possible secondary uses for a rail line to Yucca Mountain, specifically, using
the line to transport materials for repository construction, using it to transport passengers to Yucca
Mountain or the Nevada Test Site, and sharing the line with commercial interests and local
organizations.

The conclusion of this evaluation is that construction of the rail line five to six years early to support
repository construction is not economically beneficial because the annual maintenance cost of the
railroad exceeds the costs savings of rail transport over truck transport.

5.1 RAIL AVAILABILITY FOR POTENTIAL REPOSITORY CONSTRUCTION

A railroad may provide more efficient transport of repository construction materials than trucks.
The following discussion identifies the preliminary repository construction material quantities
(major bulk materials), and estimates the cost differential of using rail to transport them.

Early construction of the rail line affects only those construction activities scheduled to be
performed prior to 2010. After 2010, the rail line is scheduled to be operating for waste transport,
and would be available in any case. Therefore, the construction performed after 2010 will not
benefit from early rail construction. A conservative estimate places 50 percent of the subsurface
materials at the site by 2010. Fifty percent of the construction quantities will be considered for early
rail transport to the potential repository area.

5.1.1 Quantities
5.1.1.1 Subsurface Potential Repository Construction Quantities

The major bulk materials required for subsurface potential repository construction include concrete,
steel, and conductor. Table 5-1 shows preliminary quantity estimates for subsurface construction.

Table 5-1. Subsurface Potential Repository Construction Quantities

Material Total Quantity 50% of Total Quantity
Cement 239,000 cubic yards (484,000 tons) | 119,500 cubic yards (242,000 tons)
Steel ' 60,000 tons 30,000 tons
Conductor 2,400 tons 1,200 tons

Even though the concrete will be batched on-site, the cement, steel, and conductor material must
be transported to the site. This evaluation will assume that the entire quantity would require
rail/truck transport. Based on a truck transport capacity of 22 tons per truck (for legal weight
trucks), the number of trucks required to transport the 50 percent quantity estimates are shown in
Table 5-2.
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Table 5-2. Subsurface Potential Repository Construction Trick Loads \l
- b

Material Truck Loads
Cement 11,000
Steel 1,364
Conductor 55
Total 12,419

S.1.1.2  Surface Potential Repository Construction Quantities
The major bulk materials required for surface potential repository construction include concrete,
steel, permanent equipment, electrical, piping/mechanical, asphalt, and architectural material for

building construction. Preliminary quantity estimates are shown in Table 5-3.

Table 5-3. Surface Potential Repository Construction Quantities (Major Bulk Materials)

Material Total Quantity '
e
Cement 100,000 cubic yards
(202,500 tons)

Steel/Metal Products 30,000 tons

Permanent Equipment 6,000 tons

Electrical 1,000 tons

Mechanical 1,000 tons

The surface potential repository comstruction will be complete prior to 2010, so early rail
construction supports 100 percent transport of those construction materials.

Based on a truck transport capacity of 22 tons per truck (for legal weight trucks), the number of
trucks required to transport the quantity estimates are shown in Table 5-4.
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Table 5-4. Surface Potential Repository Construction Truck Loads (Major Bulk Materials)

Material Truck Leads
Cement 9,205
Steel/Metal Products 1,364
Permanent equipment 273
Electrical 45
Mechanical 45
Total 10,932

5.1.1.3 Heavy Equipment And Fuel Construction Quantities

Heavy equipment will not be transportable by legal weight truck; overweight or heavy haul transport
will be required. For this evaluation, 20 pieces of large heavy equipment and 20 pieces of small
heavy equipment will be assumed for potential repository construction (surface and subsurface).

Assume one fuel truck shipment per day for six years: 1,560 fuel shipments over the construction
period.

5.1.1.4 Miscellaneous Shipments

For this evaluation, assume that miscellaneous equipment, material, supplies, tools, etc. will be
transported from Las Vegas, and will be approximately 100 tons per week (10 truck shipments).

5.1.2 Transport Costs
5.1.2.1 Trucking Costs

The truck transport costs shown in Table 5-5 have been estimated for the construction materials
listed in this section. The costs to transport equipment were estimated in dollars per mile for 22-ton
legal weight loads and for overweight loads. Total one way distance alternatives of 500 miles and
1,000 miles were assumed (to identify the sensitivity of transport distance).

5.1.2.2 Rail Costs

Rail transport costs include both the transport costs from the supplier to the branch line interchange
point, and the operating and maintenance costs for the branch line. Because the sole reason for
constructing the rail line early is to provide support for potential repository construction, the full
cost of operating and maintaining the branch line is directly chargeable to the construction work.
If the branch line is not completed until 2010, the operating and maintenance costs would not be
expended for the 2004-2010 time period.
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Table 5-5. Truck Transport Costs

500-Mile 1,000-Mile

Commodity Cost (S/Mile) Total Cost! Total Cost®
Subsurface Materials
Cement $1.25 $6,875,000 $13,750,000
Steel 1.50 1,023,000 2,046,000
Conductor 1.50 41,250 82,500
Surface Materials
Cement $1.25 $5,750,000 $11,500,000
Steel/Metal Products 1.50 1,020,000 2,040,000
Permanent Equipment 3.50 477,750 955,500
Electrical 1.50 33,750 67,500
Mechanical 3.50 78,750 157,500
Construction Equipment and Fuel
Construction Equipment, Large $10.00 $100,000 $200,000
Construction Equipment, Small 3.50 35,000 70,000
Fuel $250/trip® 390,000 390,000
Miscellaneous Shipments
Material, Tools,
Equipment, Supplies at 2
Shipments/Day $ 250/trip* $780,000 $780,000
Total $16,604,500 $32,039,000 \[ Ny

1 Based on quantities discussed, 22-ton load limits, and 500-mile one-way transport.

2 Based on quantities discussed, 22-ton load limits, and 1,000-mile one-way transport.

3 Fuel and miscellaneous shipments assumed to originate in Las Vegas. Shipments would not be 44,000-pound loads;
local delivery rates would apply.

The cost of rail transport from the supplier to the branch line interchange point excluding operating
and maintenance costs is estimated in Table 5-6.

The remainder of the cost for rail transport will be operation and maintenance costs for the branch.
line over the construction period (2004-2010). These costs were estimated by DeLeuw Cather for
the Caliente route (SAIC 1992), and were ratioed to the other route alternatives. The highest
operating and maintenance costs belong to the longest alternative rail route, currently the Caliente
route, and these costs were used for this evaluation. DeLeuw Cather estimated the annual operating
and maintenance cost would be $3,300,000 per year in 1990 dollars (SAIC 1992). If those costs are
escalated to 1994 dollars (1.126 ratio based on a two-year period at three percent annual inflation),
the annual costs would be $3,720,000 per year. Spread over six years' operating time (2004-2010),
the total cost for transporting construction materials would be $20,150,000 (escalated at 5.417).

1o
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Table 5-6. Rail Transport Costs

500-Mile 1,000-Mile

Commodity Cost ($/Ton/Mile) Total Cost! Total Cost?
Subsurface Materials
Cement $0.034 $4,114,000 $8,228,000
Steel 0.031 465,000 930,000
Conductor 0.031 18,600 37,200
Surface Materials
Cement $0.031 $3,138,750 $6,277,500
Steel/Metal Products 0.031 - 465,000 930,000
Permanent Equipment 0.110 330,000 660,000
Electrical 0.031 15,500 31,000
Mechanical 0.031 15,500 31,000
Construction Equipment and Fuel
Construction Equip. Large $0.110 $110,000 $220,000
Construction Equip. Small 0.110 22,000 44,0600
Fuel Local Shipment N/A N/A
Miscellaneous Shipments
Material, Tools,
Equipment, Supplies at 1
Shipment/Day Local Shipment N/A N/A
Total $8,694,350 $17,388,700

1 Based on quantities discussed and 500-mile one-way transport.
2 Based on quantities discussed and 1,000-mile one-way transport.

With operating and maintenance costs added to the cost of transporting material to the Caliente route
interchange point, the total estimated transportation costs are $30,594,350 for 500-mile rail transport
and $39,288,700 for 1,000-mile rail transport.

The findings indicate the differences in transport costs between rail and truck are minor, given the
estimating uncertainties. Truck transport costs are lower for both haul distances.

5.2 RAIL AVAILABILITY FOR PASSENGER USE

The only reasonable option for passenger use of a constructed rail line to the site would be
construction of a line from the Las Vegas area to allow people working at the Nevada Test Site and
the potential repository to commute to work on the train, and eliminate or greatly reduce the current
bus system. The number of bus passengers in March 1994 was approximately 1,860 per day
(357,000 per year) as reported in a white paper concerning potential high speed rail service to the
Nevada Test Site that was developed by Raytheon Services Nevada (1994). The white paper
reported that there were 62 active buses serving 11 stations in 1994, and that the total cost for the
commuter bus service at that time was approximately $32,000 per day. Repository workers during
the construction and operations periods are not expected to exceed 1,000 people per day, based on
current Total System Life Cycle Costs (CRWMS M&O 1995d).
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The utility of the Valley Modified route is limited by its geographical location: it connects with the
Union Pacific main line in the Dike or Apex siding area, well to the northeast of Las Vegas, and
follows a westerly alignment, passing south of the Nevada Test Site on the way to Yucca Mountain.
Therefore, the Valley Modified route does not serve Las Vegas directly (where the passengers would
originate), nor does it reach Area 6 within the Nevada Test Site (the major destination for the
Nevada Test Site-bound passengers, with the exception of the Mercury passengers, where the route
is very close.

A rail passenger service using the Valley Modified route would require one of two modifications.
The line could "backtrack" along the Union Pacific from downtown Las Vegas to the branch
Jjunction at Dike or Apex prior to proceeding west toward the Nevada Test Site. This circuitous
route would make the rail trip longer than the current bus service. Or, a 10-15 mile passenger-only
connecting line between Las Vegas and a point on the Yucca Mountain branch about 15 miles west
of Apex or Dike could be constructed. This extension, roughly parallel to U.S. Route 95, would cost
$40-50 million and would have to be routed through high land-use conflict areas in the northwestern
part of the city. The cost for future operation and maintenance of this extension would be allocable
exclusively to the Nevada Test Site/Yucca Mountain passenger service.

Even if the Las Vegas access problem could be solved economically, the passenger rail service
would face problems achieving direct access to the desirable destination sites within the Nevada Test
Site. Here there would also be two options. Another dedicated rail spur north of the alignment of
the Yucca Mountain branch could be constructed to serve Area 6 - Control Point. This extension
could cost an additional $100 million, and its operation and maintenance cost would also be totally
allocated to the Nevada Test Site passenger service. Passengers could be transported by bus from
a rail transfer point on the Yucca Mountain branch south of Nevada Test Site to transfer points
within the site.

Clearly, use of bus transfers to the rail heads is cheaper than construction of new passenger-only rail
lines. However, introducing one or more bus-train transfers into the trip will severely degrade the
trip time and transportation service quality compared with the current all-bus service. For example,
the rail service would be able to serve no more than one or two originating stations in the Las Vegas
area, whereas the bus service can now gather passengers in individual neighborhoods. Experience
with transit systems generally suggests that multiple transfers (e.g., bus to rail, then train, then rail
back to bus) provoke resistance from passengers, who perceive the service to be inconvenient, even
if trip times are not lengthened by the multiple transfers. In this case, times would be longer once
bus-rail transfers are included, so service levels with rail would probably be lower.

Finally, the large capital costs involved in the passenger rail line extensions are not economic
considering the limited ridership. At best, this system could attract some percentage of the 1,800
riders a day currently using the bus service. But the minimum number of passengers necessary to
support the required investment in track and rolling stock is likely to be 5,000 to 8,000 passengers
per day, based on experience with start-up commuter rail operations in southern California (eg,
Southern California Railroad Authority and North San Diego County). That kind of market
potential does not appear to exist here, especially since the existing bus service is of high quality and
operates in a relatively uncongested highway environment. A bus system is much more flexible
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than a rail system for commuters when accessing a large site such as the Nevada Test Site. The
conclusion is that, even with rail service from Las Vegas to the Nevada Test Site, the DOE will
probably have to provide bus service on either end of the rail line to provide a system that is only
as convenient as the current bus system. Therefore, efficient passenger rail service to the Nevada
Test Site and Yucca Mountain is not practical, considering the convenience of the existing bus
system and the added cost for rail service.

5.3 SHARED USE OF THE RAIL LINE FOR NON-DOE USE

The rail line will be routed and designed based solely on the requirements for transporting spent
nuclear fuel and high-level waste. However, once the rail line construction is complete, the DOE
could allow commercial interests and local organizations access to the rail line. The DOE has gone
on record in a letter from John W. Bartlett to Keith Whipple, Chairman, County Commission,
Lincoln County, stating, "Historically, U.S. Department of Energy has supported shared-use of its
rail spurs at other facilities. I would anticipate that this position would continue. If the Yucca
Mountain Site is found suitable for a repository and a rail spur is constructed along a route that
offers shared-use opportunities, I would strongly support the use of that rail spur for commercial
purposes, provided that the required environmental review under National Environmental Policy
Act results in a favorable decision for shared-use” (DOE 1991).

From an engineering and operating point of view, there would be no restrictions inhibiting use of
any alignment by ordinary freight or even passenger trains. Substantial excess capacity will exist

~ under all conditions, and would be available for other users if commercial justification for such

service existed.

From an institutional point of view, the DOE contract operator would be fully capable of negotiating
and managing the commercial and transportation services required by other users. This is normal
industry practice where short line rail operators conduct rail operations under contract. Because the
rail line route will be established based on potential repository support criteria, additional spurs or
intermodal transfer facilities would have to be constructed by private or local users to obtain access
to the branch line, but this is also normal industry practice.
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6. HEAVY HAUL ANALYSIS )

An in-depth analysis has been performed to verify the feasibility of heavy haul truck transport,
define the transporter configuration, estimate costs of heavy haul transport operations over both
existing roads and new roads, and estimate the costs of upgrade and maintenance of roads. The state
restrictions and permitting requirements have also been researched in greater detail than was done
in Study 1 (CRWMS M&O 1995b). A criterion included in Study 1 for heavy haul truck transport
stated that only existing state routes would be considered for use. In Study 2, the feasibility of
constructing new heavy haul roads to the site, or using a combination of existing state routes and
newly constructed haul roads have been examined.

6.1 HEAVY HAUL ROUTE ANALYSIS

Study 1 identified three heavy haul routes over existing roads that were determined to be reasonable
alternatives, although each route had significant limitations. These roads were selected based on
minimizing transport length from an existing main line rail interchange point, using roads considered
by the Nevada Department of Transportation for transport of controlled quantities of radioactive
materials within the State of Nevada, and using roads identified by the Nevada Department of
Transportation for the highest allowable axle load limits (as documented in Study 1). The routes are
shown in Figure 6 of Volume II.

Positive and negative attributes for each route are discussed in the following paragraphs. Attributes
identified are the same as those identified in Study 1. General attributes of all heavy haul routes
versus rail transport:

Positive Heavy Haul Attributes - The initial lower cost of establishing a heavy haul route over
establishing a rail route is significant in that no construction of new roads is required. Only
transporter equipment and intermodal transfer facilities are needed to start operations.

Negative Heavy Haul Attributes - Heavy haul would not be effective for transporting repository
construction material, and would not provide any shared use capabilities to commercial and
government interests in the state. Heavy haul transport requires an intermodal transfer at the main
line rail, increasing the requirements for safety and security systems. Because heavy haul trucks will
operate on public roads, safety and security are more of a concern than with a limited access rail line.
Public perception of heavy haul trucks transporting radioactive shipments over public roads and
through cities and towns would be significantly more negative than rail, which would be separated
from areas frequented by the public.

6.1.1 Caliente Route

Positive Attributes - The route does not include travel in the Las Vegas area (as do other two
routes). The route travels through more remote areas of the state, resulting in less delay than would
be expected on higher volume roads. There are no bridges on this route. The heavy haul route from
Caliente has been supported by Lincoln County and the City of Caliente.
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Negative Attributes - The route includes a significant distance of roadway that is within the Nevada
Department of Transportation's frost restricted road category. All of the applicable portions of State
Route 375 and U.S. Route 6 and the northern portion of U.S. Route 95 restrict travel or heavy haul
trucks from February to April. This restriction may require a two-step process: an agreement with
Nevada Department of Transportation to mitigate impacts, followed by a request for a permit from
the Nevada Department of Transportation for use of the roads during the frost restriction period. The
route requires two areas of road gradient exceeding 5 percent to be negotiated; one in the Caliente
area, and one in the Hancock Summit area. Negotiation of those gradients does not cause significant
problems for the transporter equipment, but does require slower speeds, increasing the possibility
of delaying other road traffic. The transporter must travel through the city of Tonopah to access U.S.
Route 95 and through Goldfield on Route 95.

The route option from the Elgin area has been eliminated from further study due to significant
restrictions including tight curves, steep grades, low bridges, road upgrades and frost restrictions.

6.1.2 Arden Route

Positive Attributes - The Arden route is shorter than the Caliente route. It provides a fairly direct
route to the potential repository without having to travel directly through high traffic areas of Las
Vegas.

Negative Attributes - The average travel speed will be low due to steep gradients. State Route 160
is also currently restricted for wide loads (no loads over 8 feet 6 inches allowed) and Nevada
Department of Transportation mandated legal weight axle load limits. Although the road is currently
being upgraded, verification is required to see if this restriction is still in effect. Because the road
is two-lane, the possibility of traffic delays due to the transporter operation is a concern. In addition,
the transporter must travel directly through Pahrump. The intermodal transfer facility at Arden is
in close proximity to current and planned areas of development for Las Vegas. The Union Pacific
currently has an intermodal transfer yard at Arden; however, Arden would not be a practical location
for intermodal transfer of spent nuclear fuel and high-level waste.

6.1.3 Apex Rdute

Positive Attributes - The Apex route is the shortest route of the three alternatives. The Interstate
15 and U.S. Route 95 sections of the route are multi-lane, which minimizes potential delays to
normal traffic. The route has no steep gradients or tight corners to negotiate, allowing the transporter
to operate at higher average speeds. There are no frost or wide load restrictions on either Interstate
15 or U.S. Route 95. Interstate 15 and U.S. Route 95 were designed to handle higher traffic levels,
which will lower the potential for significant road damage from heavy haul trucks (because of much
higher traffic levels, the ratio of heavy haul truck loads to current traffic loads is lower than it is for
the other two routes). ~

Negative Attributes - The route requires the transporter to travel through the area of Las Vegas with

one of the highest traffic congestion problems in the city, where Interstate 15 intersects U.S. Route
95. It is feasible to build a bypass around the north side of North Las Vegas, within the corridor
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" shown for the Valley Modified rail route and intersecting with U.S. Route 95 at Corn Creek Springs

road, but the initial cost of operation and the schedule constraints imposed on the project due to new
construction make a rail line construction more reasonable than a new haul road construction. Heavy
haul trucks operating in Las Vegas will have to travel over structures that will require structural
analysis for the increased loading. The land around the Apex siding is currently being proposed for
sale to a private developer by Clark County. Private development of that area may restrict access
to a reasonable intermodal transfer site, and would require that the intermodal transfer facility be
moved south on the Union Pacific main line, closer to Las Vegas. The potential Apex intermodal
transfer facility site is not as close to dense population areas as the potential Arden site, but is closer
than the potential Caliente site.

6.1.4 Development of New Roads

In addition to the existing road routes identified in Study 1 for heavy haul truck transport, it has also
been determined that it is feasible to construct new roads for heavy haul truck travel. The criteria
for selecting a heavy haul route from an existing rail main line to the site is the same as the criteria
used to develop the rail line altematives. The design criteria for constructing a heavy haul route will
be different than for rail in that heavy haul trucks can negotiate steeper grades and tighter corners;
however, the heavy haul road route would still be within the rail corridors established, due to land
use conflict limitations. Therefore, the heavy haul route for a new road would be the same as a rail
corridor route identified in this study.

An added alternative for the heavy haul routes within the identified corridors would use portions of
the existing road system usable for part of the route length. For example, if the Valley Modified
route were selected for heavy haul road construction, a portion of U.S. Route 95 may be usable from
the Corn Creek Springs area to Mercury. Additional lane construction may be required; this would
be decided based on input from the Nevada Department of Transportation.

6.2 NEVADA DEPARTMENT OF TRANSPORTATION INPUT

Limited Nevada Department of Transportation input has been obtained to date. No formal position
has yet been established by the Nevada Department of Transportation concerning heavy haul
shipments of spent nuclear fuel and high-level waste and the approach that would be taken for
highway maintenance.

It has not yet been established with the Nevada Department of Transportation if annual permits
would be issued for the heavy haul truck transporters, or if each shipment would require a separate
permit. Currently, the code is written to require a separate permit for heavy haul transport, unless
the Nevada Department of Transportation determines a multiple shipment permit is warranted.

In addition to the heavy haul permits, separate permits for shipment of radioactive materials are

required, and negotiations with Nevada Department of Transportation on issuance of both permits
will be necessary.
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Early Study 2 requests for information on the current Nevada Departhent of Transportation '

protocols for permit issuance, specific road limitations, bonding requirements, road conditions and
traffic levels, and annual maintenance and repair costs have not been resolved.

6.3 HEAVY HAUL TRUCKING COMPANY INPUT

The following information was obtained from various heavy haul trucking companies via telephone
conversations, meetings, and literature search.

An industry standard heavy haul truck trailer can be configured for up to 19 axles to reduce the
weight per axle, but the truck weight itself, without a load, will be over the 80,000-pound overweight
category. This will place the rig itself in the heavy haul category.

As one trailer option, a 13-axle trailer, called a "California 13 or West Coast 13," would be sufficient
to haul the 125-ton multi-purpose canisters over Nevada roads in non-frost restricted seasons. The
California 13 trailer uses tandem axle sets with 8 tires per axle, as opposed to a 13-axle tri-axle
configuration with four tires per axle. In some states (Nevada included) the California 13
configuration is allowed to carry more weight, while in other states the tri-axle configuration is
allowed to carry more weight. A 13-axle trailer comparison with a standard overlength semi-tractor
trailer configuration is shown in Figure 6-1.

If the Nevada Department of Transportation requests the axle weight of the trailer be reduced from
the 13-axle configuration, a 17-axle configuration would be the next configuration to consider. This
trailer uses tandem axles at 8 tires per axle, with a 10-foot axle length. The 13-axle rig weighs
approximately 110,000 pounds and the 17-axle rig weighs approximately 250,000 pounds. The
increase in the number of axles significantly increases the rig weight.

The jeeps, dollies and support sections for the trailer configurations described above can be
combined to configure the trailer for almost any type of load. This portion of the trailer that would
be custom built for the Yucca Mountain Site Characterization Project transport is the double goose-
neck structure. The double goose-neck would be designed and built with a 25-foot platform rather
than the more standard 40-foot platform. Trailer manufacturers indicated that one year should be
allowed for design and manufacture of the trailer. Heavy haul trucking companies indicated that a
custom trailer would most likely have to be built because a spent fuel shipping cask would be a more
concentrated load.

The tractors used are usually custom built to meet the specifications required for the trailer and load.
The tractors are grouped with a specific trailer and load limit. For a 125-ton load, a push tractor
would be appropriate for the total length of the haul.

The 75-ton multi-purpose canisters may require only a 9-axle trailer, which can transport up to
160,000 pound loads. If the haul sequencing included both 125-ton and 75-ton multi-purpose
canisters interspersed in the delivery schedule, it may be cost effective to have two trailer
configurations, one for each load type. This would eliminate the need to adjust or change out the
cradles on the platform, and would reduce capital and operating costs.

B00000000-01717-4600-00050 REV 01 6-4 February 1996

o



[0 AT 05000-009%-L1.10-000000009

§-9

9661 ATeniqa

o
S
=

kALIFORNlA 13 AXLE CDNFIGURATIU$

AVERAGE 93°-0" x 8°-0"

OI

el
-}

REAR SEMITRAILER
< 20°-0" T0 28°-0"

1
WIDDLE SEMITRAILER
. 20°-0" 10 2b'-0"

e 20°-07 10 28"-0"

LEAD SEMITRAILER

-

"7 AVERAGE = 277-0"

" AVERAGE = 27{-0"

AVERAGE = 27°-0"

O YOO

@W@@

|
TRIPLE SEMITRAILER AND TRACTOR

+

vy
-t

AVERAGE 100°-0" x 8'-0°]

CONVENTIONAL SEMITRAILER

- AVERAGE 45°-0” x 8°'-0" -

{
CONVENTIONAL SEMITRAILER

AVERAGE 45'-0" x 8°-0" -

oy
o}

i
|

00

YOO 00

DOUBLE SEMITRAILIER AND TRACTOR

Figure 6-1. 13-Axle Tractor-Trailer Comparison to Standard Semi-Tractor Trailer

YOO




With the high-level waste transportation cask at approximately 115 tons, consideration of weight and
size differences must be given to trailer flexibility with the multi-purpose canister sizes and weights.
A cost benefit analysis may be required to help make this determination.

The most expedient way to set up the Request for Proposal for contracting the heavy haul operations
and maintenance may be to identify the configuration and weight of the load, the cradle support
points, the number, sequence, and frequency of the loads to be transported, and the route to be used,
and let the transporting contractors specify the type of trailer and tractor to use. The transporting
contractors will identify road upgrade requirements, contact the Nevada Department of
Transportation and agree on a transporter configuration, and conceptually design the trailer. The
contractor would complete the preliminary trailer design, and contract with a trailer manufacturer
to complete the design and manufacture the trailers. The contractor may also contract with a tractor
manufacturer for a custom tractor, if necessary. The trailer manufacturer would design the trailer
to conform to Federal trailer requirements, obtain trailer certifications, and get agency approval for
the design. When that approval was obtained the trailers would be manufactured. Certification of
trailers and post-manufacture load testing may be performed in accordance with ANSI N14.30
(1992).

A trailer can be rebuilt about every 5 to 7 years to be usable for up to 30 years. However, if ANSI
N14.30 is used as a trailer requirement, it only allows a trailer carrying radioactive materials to be
certified for a maximum of 10 years or 1,000,000 miles, whichever comes first.

The maximum highway speed for the 13/17-axle trailer is about 40 to 45 miles per hour. Average
trip speeds would probably be about 30 to 35 miles per hour. Three trailers may be sufficient for
single cask daily transports, if unloading of the canisters at the site was done on a second shift the
same day as the transporter arrived.

A transporter crew would consist of a driver, a push tractor driver, two escorts (two vehicles), and
a trailer operator. The trailer would be equipped with a cab for the operator. The jeeps would be
locked into place for the majority of the trip, and released only in tight areas.

The Department of Transportation district establishes routing of heavy haul shipments dependent
on point of origin and destination.

Trucking companies state that the 13-axle and 17-axle trailers identified are fully steerable on the
front and back jeeps. The steering mechanisms can be locked to follow the tractor, or released to
allow the trailer to make up to 90 degree turns. The steerable trailer can negotiate 90 degree corners,
if there are no obstructions at corners.

B00000000-01717-4600-00050 REV 01 6-6 February 1996

do

e



N SN

6.4 INPUT ON ROAD MAINTENANCE, UPGRADE, AND CONSTRUCTION COSTS

Input on road repair, upgrade, and construction costs were obtained from Las Vegas Paving, a local
paving company, which performs significant amounts of work for the Nevada Department of
Transportation. The primary unit costs pertaining to the heavy haul transport evaluation are

s 2-inch asphalt overlay — $0.52/square foot

* Road Rehabilitation — pulverize asphalt, mix pulverized material with base, place new
asphalt surface layer - $140,000 per mile for 24-foot wide road

e Surface Gravel/Dirt Road — 9-inch gravel base with 4-inch asphalt surface layer -
$160,000 per mile for 24-foot wide road.

Reliable unit costs for new road construction cannot be identified due to great variability in
earthwork costs.

Road maintenance costs were obtained from Reynolds Electrical and Engineering Company, Inc.,
which maintains approximately 120 miles of paved road on the Nevada Test Site. According to the
company, the annual road maintenance budget is $3,000,000, and supports 4 road crews (resulting
in a unit cost of $25,000 per mile). A similar maintenance unit cost has been assumed for this study.

Based on the following, new heavy haul road costs within the identified rail corridors would be the
same as the rail costs, due to similar pre-design activities earthwork requirements, and basically
similar road/railbed cross-sections, with two exceptions:

e The cost of the rail and ties, which is approximately 28 to 36 percent of the total direct
construction costs, would be deleted from the road costs.

e Road surfacing costs, at $160,000/mile, would be added to the road costs.

Assuming the base rail unit cost of $1,200,000 for flat terrain, 28 to 36 percent of that cost is
$336,000 to $432,000/mile. Adding $160,000/mile for road surfacing indicates that new road
construction in flat terrain is about $176,000 to $272,000 less expensive than rail construction in flat
terrain, or about 17 to 22 percent less expensive. Therefore, it would be safer (no additional fuel
transfer) and more efficient to ship to the destination by rail.

6.5 OPERATIONS PLANS/HEAVY HAUL TRUCK ROUTES

6.5.1 Apex Route Interstate 15 - U.S. Route 95 - Jackass Flats Road

The Apex route is 104 miles to the potential repository. The transporter would be loaded with the
waste transportation cask at an intermodal facility at the Apex siding area, and travel to the on-ramp

to Interstate 15. The transporter would stay on Interstate 15 for approximately 18 miles to the U.S.
Route 95 off-ramp, and travel on U.S. Route 95 for approximately 58 miles to the Mercury exit. The
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transporter would then travel on the Jackass Flats Road on the Nevada Test Site for approximately

28 miles to the potential repository site. The distance of 104 miles would require a travel time of —

approximately 3 hours at an average speed of 35 miles per hour. Because the Interstate 15 and U.S.
Route 95 portions of the route traveled are separated multi-lane roads, the impact to normal traffic
would be minimal.

6.5.2 Caliente Route U.S. Route 93 - State Route 375 - U.S. Route 6 - U.S. Route 95 - Lathrop
Wells Road

The Caliente route is 321 miles to the potential repository. The transporter would be loaded with
the waste transportation cask at an intermodal transfer facility in the Caliente area, and travel directly
from the facility to U.S. Route 93. The transporter would travel on U.S. Route 93 for approximately
42 miles to State Route 375. The transporter would travel on State Route 375 for approximately 96
miles to the intersection with U.S. Route 6. U.S. Route 6 would be used to travel to the intersection
with U.S. Route 95 in Tonopah; a distance of 48 miles. The transporter would then travel on U.S.
Route 95 for approximately 120 miles to the Lathrop Wells road, which would be used for access
to the potential repository site; a distance of approximately 15 miles. The total distance of 321 miles
would require a travel time of approximately 10 hours at an average speed of 35 miles per hour.
Travel speeds would be reduced in the following areas: the upgradient from Caliente, the upgradient
and downgradient at Hancock Summit, and the travel through the Tonopah, Goldfield, and Beatty
areas. Because all roads along this route are two-lane roads, the transporter operation may cause
delays for other traffic.

6.5.3 Arden Route State Route 160 - U.S. Route 95 - Lathrop Wells Road

The Arden route is 111 miles to the potential repository site. The transporter would be loaded with
the waste transportation cask at an intermodal transfer facility in the Arden area adjacent to the
Union Pacific main line. The transporter would then travel on State Route 160 for approximately
77 miles over the Spring Mountains, through the city of Pahrump to the intersection with U.S. Route
95. The transporter would then travel on U.S. Route 95 for approximately 19 miles to the Lathrop
Wells road, which would be used for access to the potential repository site; a distance of
approximately 15 miles. The distance of 111 miles would require a travel time of approximately 4
to 5 hours at an average speed of 25 to 30 miles per hour. Travel speeds would be reduced in the
following areas: the upgradient and downgradient over the Spring Mountains, travel trough the
Pahrump area, and the downgradient to Amargosa Valley. Because of the numerous areas of this
route requiring speed reduction, the average rate of travel is lower than for the other routes. The total
length of the route to be traveled is two-lane road; transporter operation may delay other traffic along
this route.

6.6 ANALYSIS OF ADDITIONAL ROAD WEAR DUE TO HEAVY HAUL
A detailed analysis of road wear/damage, based on the current plan for heavy haul, must be

performed to provide final estimates for reduction of road life. The Nevada Department of
Transportation is the only source for data on existing road conditions required to perform this
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analysis; therefore, the department must be consulted during the process of Selecting routes and the
vehicle configuration.

6.7 HEAVY HAUL COSTS

The heavy haul estimated costs are shown in Table 6-1. Cost backup (in FY 1995 dollars) is
included in Appendix E.

In Study 1, key factors in the estimate ($171 to $173 million) were contract hauling at $15,000 per
trip multiplied by the number of trips. This rate was based on the longest route considered. The
Study 1 estimate also included $2.6 million for an intermodal transfer facility and no costs for
highway maintenance dollars (CRWMS M&O 1995b).

In Study 2, the estimate includes the cost of capital equipment and operations and maintenance.
Based on preliminary analysis, estimated pavement wear would increase by 10 percent. Because
pavement wear would be a major cost driver of the heavy haul truck option, if pavement wear is
higher than 10 percent, costs for heavy haul would be more expensive than shown in Table 6-1.

Table 6-1 shows route mileage, capital, operating and maintenance costs, and the total costs in FY
1994 dollars.

Table 6-1. Heavy Haul Cost Summary

Route Costs ($ Million) Total Cost

(in FY 1994

Heavy Haul Routes Length (miles) Capital 0O&M $ Million)!
Caliente 321 $38.31 $140.29 $178.60
Arden 111 $27.33 $113.16 $140.49
Apex 104 $26.97 $112.25 $139.22

To convert 1994 dollars to 1995 dollars, multiply by 1.038.
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7. FUTURE PLANNING AND POPULATION ESTIMATES

In the course of this preliminary analysis of the potential effects of the potential rail corridors on the
population, various stakeholders including county officials, consultants, industry executives and state
and federal agencies were contacted to determine their current plans for development along four
potential rail corridors, and to review population rates, estimates, and forecasts along the corridors.

7.1 POPULATION
Among the counties evaluated (Clark, Elko, Esmeralda, Eureka, Lander, Lincoln, and Nye), no

potential significant population issues relative to the potential rail corridors were identified in any
of the counties studied, with the possible exceptions of the city of North Las Vegas in Clark County

- and the town of Pahrump in Nye County.

In Table 7-1 U.S. Census population figures with population projections from the State of Nevada,
Office of the State Demographer have been used to illustrate the recent historical population scenario
within the affected counties, using the mid-range forecasts for those counties (DOC 1981; DOC
1992; Nevada 1995). In Table 7-2 a percentage was calculated to determine the rate of projected
growth for each county potentially affected by the potential rail corridor system.

7.2 JEAN ROUTE

Affected counties: western Clark, southern Nye

Nye County realized a population growth of 96.5 percent, increasing from 9,048 in 1980 to 17,781
in 1990 (DOC 1981; DOC 1992). It is projected that between 1990 and 2015, Nye County will
increase to a population of 61,731 (Nevada 1995). A large percentage of the projected population
will reside in Pahrump, Nevada, which could approach a population of 50,000. This large increase

in population could become an issue relative to the Jean route.

The following conditions were additionally identified as being affected. If the Jean route were
placed east of Pahrump, the rail corridor would

* Cut across the alluvial fan at the foot of the Spring Mountains, which provides water
recharge for the entire Pahrump Valley :

* Benear State Route 160 which is anticipated to be designated a scenic highway

* Interrupt the coveted "scenic rural vista" east toward the mountains, which is a quality-of-
life issue with Pahrump residents.
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Table 7-1. Population Estimates and Forecasts for Selected Counties i Nevada, 1980-2015 l
N
. . . 3 - l
Census Estimates Population Projections for Counties in Nevada
County
19802 199¢0° 1995 2000 2005 2010 2015
Clark 463,087 741,459 | 1,000,286 | 1,230,964 | 1,487,139 | 1,793,245 | 2,197,074
Elko 17,269 33,350 43,514 51,286 58,152 65,090 73,456
Esmeralda 777 1,344 1,432 1,360 1,291 1,261 1,278
Eureka 1,198 1,547 1,594 1,872 2,102 2,385 2,803
Lander 4,076 6,266 6,396 7,119 7,367 7,839 8,485
Lincoln 3,732 3,775 4,452 4,205 3,886 4176 | 4,164
Nye 9,048 17,781 21,725 30,596 40,210 48,483 61,731
1 State of Nevada, Bureau of Business and Economic Research, University of Nevada, Reno, Nevada, Population Projections and
Forecasts 1995-2015 and Review of Methods, February 1995 (Nevada 1995)
2 U. S. Department of Commerce, Bureau of the Census, 1980 Census of Population and Housing (DOC 1981)
3 U.S. Department of Commerce, Bureau of the Census, 1990 Census of Population and Housing (DOC 1992)
Table 7-2. Percent Increase of the Population Estimates and Forecasts l -
for Selected Counties in Nevada, 1980-2015 e
Increase of the Population Estimates and Forecasts (in Percentages)
County
1980-1990 | S Year Avg.| 1990-1995 | 1995-2000 | 2000-2005 | 2005-2010 | 2010-2015
Clark 60.1 30.1 34.9 23.1 20.8 20.6 225
Elko 94.2 47.1 29.8 17.9 134 11.9 12.9
Esmeralda 73.0 36.5 6.5 -5.0 -5.1 -2.3 1.3
Eureka 29.1 14.6 3.0 17.4 12.3 13.5 17.5
Lander 53.7 26.9 2.1 11.3 3.5 6.4 82
Lincoln 1.2 0.6 17.9 <5.5 -1.6 7.5 0.3
Nye 96.5 483 222 40.8 314 20.6 273

Lo
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7.3 VALLEY MODIFIED ROUTE )
Affected counties: northern Clark, southeastern Nye

Clark County realized a population growth of 60.1 percent, increasing from 463,087 in 1980 to
741,459 in 1990 (DOC 1981; DOC 1992). The 1990 census reported 47,707 residents in the City
of North Las Vegas (DOC 1993). It is projected that between 1990 and 2015, Clark County will
increase to a population of 2,197,074 (Nevada 1995) (see Tables 7-1, 7-2). Given the current
development patterns and projected economic development in North Las Vegas, this large increase
in population could become an issue relative to the Valley Modified route (North Las Vegas 1995).

The following conditions were additionally identified as being affected. If the Valley Modified route
were placed in the northern section of Clark County, the rail corridor would

» Beapublic perception issue because it will transect City of North Las Vegas property or
pass within two miles of North Las Vegas (a city falling within the boundaries of the most
heavily populated census designated Metropolitan Statistical Area in the State of Nevada).

e Be located within two miles of the proposed 7,500-acre land transfer from U.S. Bureau of
Land Management to the City of North Las Vegas.

» Cut across the alluvial fan to the north of the city. The City of North Las Vegas recently
constructed a large detention basin to control water flow and alleviate potential flooding
off the alluvial fan to the north. '

» Thwart the City of North Las Vegas' attempts to overcome the negative socioeconomic
connotations the city has historically evoked through the master-planning of a "new" City
of North Las Vegas.

74 CARLIN ROUTE
Affected counties: Lander, Eureka, Elko, northern Nye, Esmeralda

The population of Elko County increased by 94.2 percent from 17,269 in 1980 to 33,530 in 1990
(DOC 1981; DOC 1992). 1t is projected that between 1990 and 2015, Elko County will increase to
a population of 73,456 (Nevada 1995). The majority of Elko County's population occurs within 50
miles of the possible tie-in with existing rail lines at Carlin (see Tables 7-1, 7-2).

The population of Eureka County increased 29.1 percent, from 1,198 in 1980 to 1,547 in 1990 (DOC
1981; DOC 1992). It is projected that between 1990 and 2015, Eureka County will increase to a
population of 2,803 (Nevada 1995). Population is not a factor to the potential rail corridor for
Eureka County.

Lander County is a sparsely populated county, increasing 53.7 percent from 4,076 in 1980 to 6,266
in 1990 (DOC 1981; DOC 1992). It is projected that between 1990 and 2015, Lander County will
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increase to a population of 8,485 (Nevada 1995). Population is not a factor to the potential rail
corridor for Lander County.

Esmeralda County is the least populated county in study area. It increased 73 percent from 777 in
1980 to 1,344 in 1990 (DOC 1981; DOC 1992). It is projected that between 1990 and 2015,
Esmeralda County will increase to a population of 1,278 (Nevada 1995). Population is not a factor
to the potential rail corridor for Esmeralda County.

The following conditions were additionally identified as being affected. If'the origination point were
placed at Beowawe, the rail corridor would

¢ Potentially impact the Humboldt River, a precious water resource for the state. Toward
protection of that resource, several counties (Elko, Eureka, Lander, Washoe) have
formulated a Humboldt River Consortium, whose primary agenda item is protection of that
resource from environmental degradation, and which takes issue specifically with the rail
line as a potential threat in the event of a spill or-accident.

o Allow shared use, primarily among the mining community. Firm benefits to other private
industry have been identified.

o Allow shared use to develop economic bases not now available.
7.5 CALIENTE ROUTE
Affected counties: Nye, Lincoln
Lincoln County realized a population growth of 1.2 percent, increasing from 3,732 in 1980 to 3,775
to in 1990 (DOC 1981; DOC 1992). It is projected that between 1990 and 2015, Lincoln County will
increase to a population of 4,164 (Nevada 1995). Population in Lincoln County is not an issue with

regards to the Caliente route. No population/planning areas were found to be an issue with regards
to the Caliente route.
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8. EVALUATION CRITERIA DEVELOPMENT AND ROUTE/MODE
SELECTION PROCESS

8.1 RAIL ROUTE PRELIMINARY EVALUATION CRITERIA

A preliminary list of evaluation criteria categories was developed in this study, to be used for
comparative evaluation of the rail route alternatives. The preliminary list consists of:

e Stakeholder acceptance:

e Cost:

» Regulatory:

* Construction/operation:

Economics, quality of life
Construction, operation, and maintenance

Construction permits, approvals, and concurrences; operation
permits, approvals, and concurrences; published
environmental impacts; evaluation of.the impacts of the
Endangered Species Act, flood plain, and wetlands

Complexity of construction, operational safety, security areas,
operation and maintenance efficiency.

The preliminary list will be used as a tool during the National Environmental Protection Act scoping
process to fully identify significant criteria based on stakeholder input. At the completion of
scoping, the evaluation criteria may be revised to incorporate applicable input, and the criteria will
be used to comparatively evaluate the four rail corridors and select the preferred corridor.

8.2 CORRIDOR SELECTION PROCESS

A single corridor/route may be selected during the development of the draft Environmental Impact
Statement based on the listed criteria and on public input during scoping. The process listed below
will ensure a consistent approach over time.

A. Select initial evaluation criteria.

B. Gain public (stakeholder) input through the scoping process. During scoping, state that
DOE is proposing to identify a specific rail corridor to be analyzed in the Environmental
Impact Statement and is soliciting public input to identify criteria to select the corridor.
(The benefit of using this process is that the analysis can be more specific in determining
potential consequences associated with rail route construction and operation, it allows
earlier public input, and it allows the selection to be made in the implementation plan.)

C. Modify the ériteria and develop preliminary weighting based on input.

D. Finalize weighting and rate each corridor.

E. Compare the ratings and select a corridor/route(s).
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F. Analyze the preferred and alternate options corridor/route(s) under each implementation
alternative. J v

8.3 HEAVY HAUL ROUTE SELECTION PROCESS

A heavy haul truck route would not be selected in the same manner as the rail route. Heavy haul
would be evaluated as a modification of legal weight truck because existing legal weight truck routes
would be used, and a selection, concurrence, and approval process involving the Nuclear Regulatory
Commission, U.S. Department of Transportation, and State of Nevada is required. The construction
or modification of legal weight roads to handle heavy haul would be addressed as a mitigation. As
identified in Section 6.4, construction of a separate heavy haul road is not considered cost effective.

do
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9. NATIONAL TRANSPORTATION SYSTEM CONSIDERATIONS

This section describes an analysis performed to evaluate the national-level effects of routing spent
nuclear fuel and high-level nuclear waste from the purchasers’ and producers’ sites to the origins of
the four Nevada rail branch lines: Caliente, Carlin, Jean, and Valley Modified. Figure 9-1, a map
of the State of Nevada, shows the locations of the railroad lines and the origins of the four Nevada
rail branch lines. Appendix F contains a detailed description of the analysis.

9.1 PURPOSE OF THE ANALYSIS

This analysis was intended to determine if there are significant national transportation considerations
involved in the selection of the rail branch line to be used to access the potential repository at Yucca
Mountain. National effects are based on a set of measures of effectiveness that were evaluated
during the analysis. The national transportation system considerations are only some of the many
considerations to be evaluated in the selection of the rail branch line. The present analysis is not
intended to substitute for an environmental impact analysis which may be found in existing or future
Environmental Impact Statements; it is intended to highlight rail branch line selection issues.

9.2 METHODOLOGY

Sets of representative rail routes between the 77 purchaser and producer sites and each of the four
Nevada rail branch lines were generated. This analysis also considered the effect of routing through
Las Vegas or routing that avoids Las Vegas to reach the rail branch lines. This portion of the
analysis was undertaken to determine if routing that avoids Las Vegas, the largest population center
in Nevada, has negative effects on the national transportation system.

Eight sets of representative rail routes were generated. A number of measures of effectiveness were
used to compare the sets of representative rail routes. These representative rail routes were produced
by the DOE's INTERLINE rail routing code, a computer program that selects routes from a railroad
network in accordance with reasonable rail industry routing practice. Many of the values for the
measures of effectiveness used in the analysis were generated using aggregate INTERLINE results;
the others were produced using the CRWMS M&O's Transportation Geographic Information
System.

A common scenario was used in each case. The scenario is based on use of the multi-purpose
canister, which emphasizes rail instead of truck transportation. All but four purchaser sites in this
scenario are designated to be rail sites. The rest are either direct rail or use barge and heavy haul
from the purchaser site to an intermodal transfer to rail, where necessary. The scenario also
establishes the number of shipments to be made from each site to the potential repository at Yucca
Mountain.

Two primary measures of effectiveness were used in this analysis:

' Total Distance — the total of the lengths of the rail routes between each of sites and the start
of the rail branch line under consideration.
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» Potentially Affected Population — the total of the population along each of the rail routes
within a 1-mile (1.6 kilometer) corridor of the rail line.

It is preferable to decrease both total distance and potentially affected population measures. The
other measures considered during the analysis are described in Appendix F. They include main line
percent, average population density, urban distance, ton-miles, cask-miles, and number of states and
cities encountered.

9.3 ANALYTICAL RESULTS

The comparison of rail branch lines based on national transportation considerations, for the most
part, showed little significant differentiation among the four alternative rail branch lines for routes
that either include or avoid Las Vegas. Tables 9-1 and 9-2 present the values of the primary
measures of effectiveness for each of the eight sets of routes. The results for all of the measures of
effectiveness are presented in Appendix F. Figures 9-2 through 9-9 present the routes between the
77 purchaser and producer sites and each of the four rail branch line origins.

Table 9-1. Routes That Include Las Vegas

Measure of Caliente Rail Carlin Rail Jean Rail Branch | Valley Modified
Effectiveness Branch Line Branch Line Line Rail Branch Line
Total Distance 264,781 262,874 282,660 277,849
(miles)

Potentially Affected 51,738,362 51,403,262 54,864,725 51,991,964
Population (persons)

Table 9-2. Routes That Avoid Las Vegas

Measure of Caliente Rail Carlin Rail Jean Rail Branch | Valley Modified
Effectiveness Branch Line Branch Line Line Rail Branch Line
Total Distance 270,764 262,874 305,617 285,262
(miles)

Potentially Affected 52,345,878 51,403,262 48,606,389 52,495,778
Population (persons)
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- Based on the primary measures of effectiveness, there is less than 7.5 percent difference between the
“—— total distance for the routes to any of the four alternatives when routing through Las Vegas is

considered. Similarly, there is less than 6.7 percent difference between the potentially affected
population associated with the routes to any of the four alternatives. The order of preference within
this set of alternatives was the Carlin and Caliente rail branch lines, as most preferable, followed by
the Valley Modified and the Jean Rail branch lines.

When routes that avoid Las Vegas were analyzed, the effect of the geography was most notable. As
can be seen in Figure 9-1, three of the rail branch lines connect to the same main line section of
track: Caliente, Valley Modified, and Jean (listed east to west) are on the same section of Union
Pacific main line track; Las Vegas is situated between the Valley Modified Branch and the Jean
Branch. Therefore, avoiding Las Vegas from the east, where 90 percent of the routes originate,
means that extensive rerouting must take place to reach the Jean branch. A smaller effect is noted
with respect to the Caliente and Valley Modified branches; 10 percent of the routes that originate
to the west must be rerouted to reach these branch lines when avoiding Las Vegas. It was also noted
that the measures of effectiveness for the Carlin branch line routes were not affected by avoiding Las
Vegas.

The results for the routes that avoid Las Vegas were different than those that permit routing that
includes Las Vegas. While the total distances for the Carlin, Caliente, and Valley Modified branch
lines had less than 8.5 percent difference between them, the Jean Branch Line was more than 16
percent different, because of the additional distance needed to route around Las Vegas. However,
the potentially affected population was more than 5 percent lower for the Jean branch line than the
other three branch lines, because the routes to that line, though longer, traverse regions of lower
population density. The potentially affected population for the routes to the other three branch lines
differ from each other by less than 2.2 percent.

Comparing the total distance for the sets of routes to the same branch line that include or avoid Las
Vegas shows that the routes that avoid Las Vegas are less than 2.25 percent longer than the routes
that include Las Vegas, except for Jean, which is more than 8 percent longer. Comparing the
potentially affected populations for these sets of routes shows that avoiding Las Vegas results in up
to 8 percent higher potentially affected, except for routes to the Jean branch line, which had an
almost 13 percent drop in potentially affected population.

9.4 CONCLUSIONS

There appears to be no clear advantage associated with the selection of any of the four rail branch
lines analyzed with respect to the national transportation system considerations, as determined by
the measures of effectiveness used in this analysis. In order to take the next step in this analysis, a
weighting scheme would have to be defined to derive a single effectiveness score based on the
measures of effectiveness defined in this analysis.

If total distance is considered to be the dominant measure, then the representative rail routes to the
Carlin Rail Branch Line, in aggregate, are the shortest, regardless of whether Las Vegas is included

- oravoided. However, the differences in the total distance measure between the alternative branch

B00000000-01717-4600-00050 REV 01 9-5 February 1996



lines are so small that no significant advantage can be asserted. From the total distance perspective,
the avoidance of Las Vegas would, in general, be a slight disadvantage because of the increase in

total distance that results in routes to the branch lines that avoid Las Vegas. The routes to the Jean -

branch line increase by more than 8 percent in total length when Las Vegas is avoided.

When considering potentially affected population, the Carlin Branch Line also provides the lowest
values, though by only small percent differences, in comparison to the alternative branch lines.
Avoiding Las Vegas results in an almost 13 percent drop in potentially affected population for the
Jean Branch Line, even though the routes are 8 percent longer.

This analysis, then, has shown that there are no significant national transportation considerations that
would support the selection of one of the rail branch lines in place of another.
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10. STUDY 1 INFORMATION UPDATES -

This section discusses new developments in the Mina, Cherry Creek, and Dike rail routes. All were
given the designation Eliminated from Detailed Evaluation — Monitor in Preliminary Transportation
Strategy Study I (CRWMS M&O 1995b). This study recommends no change in status for the Mina
and Cherry Creek routes, and eliminates the Dike route from further study.

10.1 MINA ROUTE STATUS UPDATE

According to the Southern Pacific Transportation Company abandonment petition on March 12,
1991, the abandonment of the rail line from Wabuska to Thorne was approved under Code of Federal
Regulations Title 49, Section 10505 from the prior approval requirements of Sections 10903-10904.
The abandoned line serves one shipper, the U.S. Army, which has a munitions complex at
Hawthome near Thorne. Under the terms of the agreement, once the line was abandoned by
Southern Pacific, the Army purchased the line, obtained the right-of-way across the Walker River
Paiute Reservation, and contracted for continued rail service over the line. The proposed transaction
has no effect on the rail operations, nor has it resulted in track removal or liquidation of the Thorne
branch.

The U.S. Army has obtained a limited lease (50 years) with the Walker River Paiute Indians for the
right-of-way across the reservation. According to the Memorandum of Agreement (U.S. Army
1990), the Hawthorne Army Ammunition Plants Government Transportation Officer will provide
24 hours advance notice prior shipment arrival, to the Tribe's designated representative. The notice
will include the number of rail cars expected and the hazard class of the material being transported.
Shipments that involve unusual transportation requirements (i.e., extremely heavy shipments or
hazards that will necessitate either special security or safety) will be coordinated with designated
Tribe officials prior to movement across the reservation.

In a December 6, 1991 letter to U.S. Secretary of Energy Admiral James D. Watkins, Anita Collins,
chairman of Walker River Paiute Tribe stated, "Please be advised that the Walker River Paiute Tribe
will not allow nuclear waste to be transported across any portion of the Walker River Indian
Reservation." This position has not been revised. In reply on January 17, 1992, John W. Bartlett,
director of Civilian Radioactive Waste Management, explained the ongoing research with several
alternative routes within the State of Nevada and expressed that no key decision will be made by the
DOE without consulting the Walker River Paiute Tribe.

The U.S. Navy has proposed expanding the Fallon Air Station bombing range. The proposed
expansion area is close to the northern perimeter of the Reservation, further restricting possible
alternate routes around the Reservation.

Based on the information collected, the Mina route should continue to be monitored for further
change in status, but should not be evaluated in greater detail.
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10.2 CHERRY CREEK ROUTE STATUS UPDATE )

The branch line from Shafter to Ely that passes through Cherry Creek was owned and operated by
Northern Nevada Railway Company. Prior to its purchase by the Department of Water and Power
of the City of Los Angeles, the line was authorized to be abandoned (60 Federal Register 46).

On December 2, 1994, the Northern Nevada Railroad Company filed a notice under 49 CFR 115 for
a modified certificate of public convenience and necessity to operate the rail line. The notice
indicates that the line connects with the Southern Pacific Transportation Company at Cobre and with
Union Pacific Railroad Company at Shafter. The Department of Water and Power of the City of Los
Angeles has entered into an operating agreement with Northern Nevada Railroad Company.

The president of Northern Nevada Railroad Company stated that the company is extending its track
to serve a plant near Ruth (personal communication, May 18, 1995). The expected mine life is 15
to 20 years. Currently, the company's only active connection is with Union Pacific at Shafter. The
crossing of Union Pacific's main line has been removed; consequently, the line north of Shafter to
the Southern Pacific connection at Cobre is out of service. Negotiations are underway with Union
Pacific for replacement of the crossing. Two track-related projects are underway:

« Track rehabilitation of the Ely-Shafter line. This work is about 10 percent complete, and
involves the replacement of approximately 18,000 ties and placement of ballast. Renewal
of the line's 60-pound rail (with 90-pound rail) is planned on an as-needed basis. Train
speeds are 10 miles per hour loaded and 15 miles per hour empty.

« Construction of a 3.25 mile track extension to serve a new copper concentrator near Ruth.
The Interstate Commerce Commission has approved this extension and bid packages were
recently sent out for the grading work. Northern Nevada will build the track with its own
work force.

At this time, with the current track rehabilitation activities, it is questionable if the track would
suffice for a branch line departure to Yucca Mountain without re-building the entire track. Also, the
mileage is quite high (approximately 462 miles) compared to other northern corridors. Northern
Nevada's current lease forbids the handling of any kind of hazardous waste but a resolution may be
possible. In summary, the Cherry Creek route has numerous negative attributes, but at this time, the
route is recommended to remain Eliminated from Detailed Evaluation — Monitor.

10.3 DIKE ROUTE STATUS UPDATE
The Dike route assumes a large portion of the Valley Modified route, with the exception of the Las

Vegas Valley turnout from the Union Pacific main line. Therefore, to avoid route duplication, this
route has been eliminated from further study.
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11. RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

For the four rail corridors considered, no land use conflicts were identified as fatal flaws because
land use conflict areas were minimized by revising the corridor boundaries.

Engineering analysis of the preliminary corridors identified in Preliminary Transportation Strategy
Study 1 (CRWMS M&O 1995b) refined the corridor boundaries based on input from the land use
research, and based on the engineering criteria developed for the study. The refined corridors are,
for the most part, 1 to 5 miles wide, and identify representative and reasonable land areas for rail
routing. These refined corridors are shown in Volume II, and are described in the tables in
Appendix C.

The most significant change from the Study 1 corridor evaluation occurs on the Carlin route, where
the Study 1 route initiation point was identified in the Palisade area. Based on land use research
input, and evaluation of the routing constraints developed in the engineering criteria, an initiation
point in the Beowawe area was more reasonable and representative for the Carlin routing. The
Monitor Valley and Smoky Valley options identified in Study 1 have been retained. An additional
route option has been identified for the Carlin route in the Tonopah area; the Study 1 corridor shows

" the route on the east side of Tonopah. This study adds an option to route the Carlin line to the west
of Tonopah, tieing back into the original corridor north of the Goldfield area. This option was added
because of information obtained on potential land use conflicts in the Ralston Valley.

The Caliente and Panaca area in the Caliente option presents some concerns. The old railroad track
has been taken out between Caliente and Panaca and it is questionable who owns the right-of-way
after the abandonment of the rail line. The alternate Caliente route through the Hancock Summit area
was omitted, as the base route provided the most reasonable and representative alternative.

The Jean route options were refined to omit the Table Mountain Pass option, and retain both the
Wilson Pass option and the State Line Pass option. Both route options around Pahrump (one east
of Pahrump and one west of Pahrump) were retained and refined in this study.

The Valley Modified corridor was refined to minimize the corridor width in the area north of Las
Vegas, and locate the route as close to the Wildlife Refuge boundary as possible. Only minor
corridor adjustments were made for the remainder of the Valley Modified corridor.

Rail availability for secondary uses indicates that the difference in potential repository construction
~ support costs between rail transport and truck transport is minor, within the uncertainty of the current
estimating capability; although the rail line would be useful for freight transport to the potential
repository site following the start of waste shipments. ‘

Passenger use may not be economically feasible even if the Valley Modified route is selected. A
feasibility study would be required to verify that passenger use makes sense economically, after the
route selection has been made. If a route other than Valley Modified is selected, passenger use will
not be a feasible secondary use. Bus service could not be completely eliminated even with
commuter rail service, as Pahrump and surrounding area commuters to the Nevada Test Site would
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not have convenient access to the rail line, and an in-city bus service to the fail transfer station may
also be required.

Stakeholder input obtained during the development of Study 2 has identified some interest in
economic development potential for the counties associated with the Carlin route. However, the
input has not been obtained from a representative cross-section of the public in those areas, and no
conclusions can be made at this time. No other significant shared use benefits have been identified
at this time.

Among the counties evaluated (Clark, Elko, Esmeralda, Eureka, Lander, Lincoln, and Nye), no
significant population issues to the potential rail corridors were identified in any of the counties
studied, with the possible exception of the City of North Las Vegas in Clark County and the Town
of Pahrump in Nye County. Areas identified by stakeholders for future planning projects were
avoided to the extent possible.

The three heavy haul routes, Apex Route Interstate 15/U.S. Route 93 to U.S. Route 95, Arden Route
State Route 160 - U.S. Route 95 and Caliente Route U.S. Route 93 from Caliente to State Route 375
to U.S. Route 6 to U.S. Route 95 are all feasible options but have certain limitations. These
limitations (i.e, traffic congestion, frost restriction and wide load restrictions) are all discussed in
detail with respect to each route and their possible workaround.

The Nevada Department of Transportation has not committed to agreeing with any of the
workarounds identified, and negotiations with the Nevada Department of Transportation by DOE
must be held before any of the routes identified can be considered reasonable unrestricted routes for
access to the site using heavy haul trucks.

The route option for heavy haul trucks from the Elgin area has been eliminated from further study
due to significant restrictions on that route, including tight curves, steep grades, low bridges, and
frost restrictions. The route from Caliente using U.S. Route 93 is much more reasonable, and
provides paved road surfaces.

Additional evaluation on heavy haul trailers has produced no surprises from what was identified in
Study 1. The trailer components are, for the most part, standard jeep and dollie units. The custom
portion of the trailers will be the double goose-neck structure on which the transportation casks will
be anchored. The trailer design and fabrication will be developed by the transporter and the trailer
manufacturer. The transporter will negotiate with the Nevada Department of Transportation for an
approved trailer configuration prior to beginning the design.

Trailer design and fabrication may require a 2-year time period, and may be the critical path item
in establishing heavy haul transport services. The trailers must be certified and load tested in
accordance with ANSI N14.30 (1992) prior to use for transporting radioactive materials. The
certification process is not considered a significant schedule impact activity, and will be performed
by the trailer manufacturer. The trailers have a maximum service life of 10 years from the date of
certification or 1,000,000 miles maximum. The trailer costs for design and fabrication are in the
range of $300,000 to $400,000 per trailer, depending on the final configuration.
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Limited input has been received from the Nevada Department of Transportation concerning

~ permitting of frequent heavy haul trucks from an existing rail line to the site. The state permitting

question is the most significant data gap remaining for evaluation of the feasibility of heavy haul
truck transport. '

Study 1 identified that the preliminary estimated cost for operation of the heavy haul trucks was in
the $173 million range. During evaluation of the workarounds for using heavy haul as a long-term
transportation solution, the costs of road upgrades, road maintenance, and road rehabilitation must
be taken into account. The heavy haul transport cost summaries shown in Appendix E assume that
DOE will provide 10 percent of the total road maintenance and upgrade rehabilitation costs-for the
life of the project.

The increase in road wear on the identified state routes was preliminarily analyzed to determine the
impact of the heavy haul trucks. At a maximum, the heavy haul trucks, operating consistently over
a single route, would cause 10 percent more road wear than current traffic levels. The analysis was
based on the increase in equivalent single axle loads as calculated in accordance with American
Association of State Highway and Transportation Officials design guidance. The wear analysis is
considered conservative in that the equivalent single-axle loads were evaluated based on tandem axle
configurations with four tires per axle, when in actual operation, the tandem axles would incorporate
eight tires per axle, spreading the load more effectively across the road lane.

There appears to be no clear advantage or disadvantage associated with the choic  f any of the four
rail routes in Nevada with respect to impacts to the national transportation system. The final
evaluation concludes some changes in the status of the rail routes as shown in Table 11-1. The
Cherry Creek route continues to remain in the monitor status. Because the Dike ¢ yute assumes a
large portion of the Valley Modified route, with the exception of the Las Vegas Va! y turnout from
the Union Pacific main line, it has been placed in the category of Eliminated frons “urther Study.

Based on the information collected, the Mina route should be monitored for further change in status,
but should not be evaluated in greater detail due to land conflict with Walker River Paiute Tribe.

Table 11-1. Rail Route Status Update

Eliminated from
Feasible Detailed Evaluation — Eliminated from
Route Status Options Monitor Further Study
Caliente o
Carlin o
Jean @
Valley Modified ®
Mina ° /
Cherry Creek ®
Dike O -~ o

<5
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The conceptual design plan for the rail lines has been developed to use a two-phase approach to
support the Environmental Impact Statement development plan. The first phase will include \|,__»\
sufficient engineering analysis to provide the Environmental Impact Statement development team

and DOE with information needed to evaluate the four rail routes, and select a preferred route
following completion of the National Environmental Policy Act scoping process. The second phase

will include full conceptual design of the selected preferred route. Appendix G identifies the level

of effort to develop both phases of the conceptual design.

~ Table 11-2 provides the summary of the routes. It includes parameters such as length, capital cost,

and operation and maintenance costs for each route. The values range from $304 million to
$1 billion for Caliente and Valley Modified respectively.

Table 11-2. Cost Summary of Rail Options

Costs ($ Million)
Operations
Length and Total Costs
Rail Route (miles) Capital Maintenance (% Million)
Caliente Route 338.1 986.8 68.90 1,055.70
Carlin via Monitor and Ralston Valleys 338 891.26 68.9 960.16
Carlin via Monitor and Kiondike 363 989.48 70.52 1,060.00 |
Carlin via Big Smoky Valley 331 876.61 68.43 945.04
Valley Modified via Indian Hills 98 270.89 40.92 311.81
Valley Modified via Cactus Springs 97.5 263.66 40.69 304.35
Jean via Wilson Pass and N. Pahrump 114 428.50 42.78 471.28
Jean via Wilson Pass and Stewart Valley 118.5 426.85 43.00 469.85
Jean via State Line Pass and N. Pahrump 122 44221 43.24 485.45
Jean via State Line Pass and Stewart Valley 126.5 439.94 43.47 483.41

Table 11-3 provides the difference of costs from Study 1 to Study 2. In general, the cost is reduced
from the first study, due to the reduction in the length of route (i.e., more detail is now available,
the engineering and management costs are reduced from 24 percent to 15 percent).

1o
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Table 11-3. Comparison of Study 1 and Study 2 Rail Costs

Study 2 Study 1 Study 2 vs.
Capital Costs Capital Costs Study 1 Delta

Route ($ Million) ($ Million) ($ Million)
Caliente Route 986.8 1,094.80 -108.0
Carlin via Monitor and Ralston Valleys 891.26 1,105.10 -213.84
Carlin via Monitor and Klondike 989.48 N/A N/A
Carlin via Big Smoky Valley 876.61 1,175.70 -299.09
Valley Modified via Indian Hills 270.89 N/A N/A
Valley Modified via Cactus Springs 263.66 355.40 -91.74
Jean via Wilson Pass and N. Pahrump 428.50 457.10 -28.60
Jean via Wilson Pass and Stewart Valley 426.85 N/A N/A
Jean via State Line Pass and N. Pahrump 44221 438.30 391
Jean via State Line Pass and Stewart Valley 439.94 N/A N/A

Table 11-4 includes all the three routes and their respective capital, operation and maintenance, and
total costs. Study 2 total costs include the 10 percent of road maintenance costs and the parameters
shown in Appendix D, Heavy Haul Costs. Study 1 costs of $173 million were approximate dollar

values calculated with very little detail.

Table 11-4. Cost Summary of Heavy Haul Options

Study 2 Costs ($ Million) Total Study 2
Heavy Costs Study 1 Costs ($
Haul Length Operations and ($ Million) Million)
Route (miles) Capital Maintenance FY 1994 FY 1994
Caliente 321 38.31 140.29 178.60
Arden 111 27.33 113.16 140.49 173.00
Apex 104 26.97 112.25 139.22
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Limitations of data: This data is not to be used in quality-affecting work. This data is preliminary
information only. Yucca Mountain Administrative Procedure YAP-SIIL.3Q, Section 5.2.2, states that,
"The data provided herein have not received complete technical and quality checks, and, therefore,
are considered to be preliminary. These data are for information only and cannot be used for
licensing activities until recorded in the Automated Technical Data Tracking system and all
technical and quality checks are complete.”

Conceptual Controlled Area Boundary — The Conceptual Controlled Area Boundary was digitized
from Sandia National Laboratory Product Number CAL0166.

Hydrographic Features — Springs, wells, and waterbodies were obtained from the U.S. Geological
Survey, 1:100,000-scale Digital Line Graph, hydrographic layer.

Land Use — The Nevada land ownership data was obtained from the Bureau of Land Management
State of Nevada digital land status map initially processed by the University of Nevada Reno.

The data was obtained in preliminary format, and is not yet available in final format. No effort was
made to correct potential errors. As noted on the published Bureau of Land Management Land
Status maps: "Land ownership status is subject to change. Recent changes in public land ownership
may not be reflected on this map. For more detailed land ownership information, maps covering the
state at 1:100,000 can be purchased from the Bureau of Land Management. The official land records
of the Bureau of Land Management, Nevada State Office, or other responsible federal agencies
should be checked for current status on and specific. tract of land."

The land use information used to create Volume II Figures 1 through 17 are stored in the Central
Records Facility of the Yucca Mountain Site Characterization Project (files 1-373829 through I-
373845, respectively).

Major Cities — 1990 Census of Population and Housing, Summary Tape file 1A on CD ROM, U.S.
Bureau of the Census, U.S. Department of Commerce, 1991.

Mines and Mining Districts — Tingley, J.V. 1992. Mining Districts of Nevada Map, NBMG Report
47, Nevada Bureau of Mines and Geology.

Mineor Infrastructure Features — Minor infrastructure features were digitized from 1:24,000-scale
and 1:62,500-scale basemaps. They were defined by Science Applications International Corporation
by reviewing state, county and city level records.

Nevada Test Site — Holmes and Narver, Drawing Number 090-094-C7.2, NTS Coordinate Map -
Site Plan and Insert, revised 6/8/87.

Potential Repository Outline — Raytheon Services Nevada, drawing number YMP-025-2-MING-
M102, Revision 1. Exploratory Studies Facility, General Arrangement, TS Level Exploratory Drifts

. Plan.
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Special Land Use Withdrawals — Leases, withdrawals, rights-of-ways, and other special land used
features were digitized from 1:24,000-scale and 1:62,500-scale basemaps. They were defined by
Science Applications International Corporation by reviewing state, county and city level records.

State and County Boundaries — Political boundary features were obtained from the U.S.
Geological Survey, 1:100,000-scale Digital Line Graph, boundaries layer.

Transmission Lines and Pipelines — Infrastructure features were obtained from the U.S. Geological
Survey, 1:100,000-scale Digital Line Graph, transportation layer.

Transportation Features — Road and railroad features were obtained from the U.S. Geological
Survey, 1:100,000-scale Digital Line Graph, transportation layer.

Transportation Corridor, Study 1 — Corridor boundéries were digitized from a 1:500,000-scale
basemap defined by Morrison Knudson Corporation, January 1995.

Transportation Corridor, Study 2 — Primary and alternate corridor boundaries were digitized from
1:24,000-scale and 1:62,500-scale basemaps defined by Morrison Knudson Corporation, July 1995.

Archeological Data — Archeological data is contained in Project No. 9666 MA at the Desert
Research Institute, P.O. Box 19040, Las Vegas, Nevada, 89132.
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ACRONYN DEFINITIONS AND GLOSSARY



AAR/FRA
ANSI
BLM
CDA

CFR
CRWMS
DOE

EIS

GIS

- LWT

M&O

MTP

MTU

NEPA

NWPA

SAIC

USC

USGS

YMP

American Associatio;
American National S
U.S. Bureau of Land
Controlled Design A
Code of Federal Reg
Civilian Radioactive
U.S. Department of ]
Environmental Impa
Geographic Informa
High-Level Waste
Legal Weight Truck
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DEFINITIONS AND GLOSSARY )

Affected unit of local government — The unit of local government with jurisdiction over the site
of a repository or monitored retrievable storage facility. This term may, at the discretion of the
Secretary of Energy, include units of local government that are contiguous with the primary unit.

Association of American Railroads — An organization advocating the interests of railroads in the
public policy arena. The association works to enhance the productivity of the railroad industry
through research and development, and other support programs. The organization facilitates a
seamless intermodal interchange by electronically exchanging information among railroads, their
customers, and their suppliers. Although the association's most visible activity is representation of
its members before Congress, regulatory agencies, and the courts, most employees and budget are
focused on operations, maintenance, safety, theoretical and applied research, economics, finance,
accounting, communications, electronic data exchange, and public affairs.

Civilian Radioactive Waste Management System (CRWMS) — The composite of sites, facilities,
systems, equipment, materials, information, activities, and personnel required to perform those
activities necessary to manage spent nuclear fuel and high-level radioactive waste disposal.

Commercial high-level radioactive waste — The high-level radioactive waste, as defined by
Nuclear Waste Policy Act Section 2(12), resulting from reprocessing spent nuclear fuel in a
commercial facility.

Consist — Makeup of a train by types of car and motive power.

Curve (of a Railroad Line) — In the United States, it is customary to express track curvature in
degrees noted by the deflection from the tangent measured at stations 100 fee apart. In other words,
the number of degrees of central angle subtended by a chord of 100 fee represents the "degree
curve." One degree of curvature is equal to a radius of 5,750 feet.

Dedicated train — Train which handles only one commodity for only one customer, usually from
one origin to destination. As a separately operating train with its own crew, the dedicated train will
avoid some rail yards and sidings that are engaged in railcar switching.

Disposal — The isolation of radioactive wastes from the accessible environment. As defined by
10 CFR 60.2, disposal is the emplacement in a repository of high-level radioactive waste, spent
nuclear fuel, or other highly radioactive material with no foreseeable intent or recovery, whether or
not such emplacement permits the recovery of such waste.

Disposal package or waste package — The primary container that holds, and is in contact with,

solidified high-level radioactive waste, spent nuclear fuel, or other radioactive materials, and any
overpacks that are emplaced at a repository.
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Dollie Unit — In truck and trailer i
the main assembly. It includes wh
itself. This unit can have an exten

Grade (degree of) — As used in ¢
as a ratio of 100 feet of horizontal

Hazardous material (HAZMAT)
radioactive, corrosive, chemically
could pose a threat to life, prope
Department of Energy orders and
Section 101(14) of Comprehensiy
1980 and in 40 CFR 300.6.) Alsc
by the Secretary of Transportation
property when transported in com

Heavy-haul truck — (The follow
regulations.) The transport of he:
484.500 through 484.580, Permit i
and Loads on Nevada Highways.

e Traveling on an intersta
combination and load exce
20,000 pounds for single
axles, or a gross weight of

« Traveling on primary, seci

exceed the limits establis]
substandard roadway secti
gross weights must not ex«
roadway sections or struct

e The maximum width of th
as otherwise designated b

 The maximum length of v
i- The vehicle or vehicle cor
» When overhang exceeds |
» When height exceeds 14 {

¢ Loads must be nonreducil
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1enclature this is a part of the trailer unit that is connected to
, axles, tires, etc., but has no included tractor motor power by
steering assembly when very large.

1ection with railway line, the rise or fall in a track expressed
k.

Any solid, liquid, or gaseous material that is toxic, flammable,
ictive, or unstable upon prolonged storage in quantities that
, or the environment. (This definition is applicable to U.S.
listinct from the term “hazard material substance” defined in
‘nvironmental Response, Compensation and Liability Act of
fined by 40 CFR 171.8 as a substance or material designated
»e capable of posing an unreasonable risk to health, safety, and
rce and which has been so designated.

definition is based on Nevada Department of Transportation
loads by truck over Nevada State roads is governed by NRS
es and Regulations for Operation of Over Legal Size Vehicles
'mits are required under these regulations when

highway system and the weight of a vehicle or vehicle
those limits imposed by state or Federal law. Those limits are
3, 34,000 pounds for tandem axles, 42,000 pounds for tridem
,000 pounds including all enforcement tolerances.

lary, urban, or state routes and axle loadings or gross weights
by the formula in Nevada Revised Statute 484.745. Where
1 or structures exist, the maximum allowable axle loadings or
| the values established by the state highway engineer for such
s, unless authorized by permit.

shicle or vehicle combination and load exceeds 102 inches or
atute.

cle or vehicle combination exceeds 70 feet.
pation and load exceeds 75 feet including overhang.
zet regardless of length.

. except that baled hay loads are legal to 15 feet.
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High-level radioactive waste — The highly radioactive waste materidl that results from the :
reprocessing of spent nuclear fuel in a commercial or defense facility, including liquid waste - _ L__
produced directly in reprocessing and any solid waste derived from the liquid, that contains a
combination of transuranic waste and fission products in concentrations requiring permanent
isolation.

Highway route controlled quantity — A quantity within a single package which exceeds (1) 3,000
times the Al value of the radionuclides as specified in 49 CFR 173.433 for special form radioactive
material; (2) 3,000 times the A2 value of the radionuclides as specified in 49 CFR 173.433 for
special form radioactive material; or (3) 30,000 curies, whichever is least.

Highway routing (of highway route controlled quantity) — Refers to those routes which must
be selected by the carrier or that person operating a motor vehicle containing a highway route
controlled quantity of radioactive materials to reduce time in transit and minimize radiological risk.
The route is limited to a preferred route or a state-designated alternative route whenever possible and
must be in writing with a copy supplied to the driver and shipper, the latter being notified in writing
of any deviations.

Intermodal transfer — The physical transfer of a piece of cargo from one mode of transportation
(e.g., highway, rail, or barge) to another to effect continuous movement of the shipment to
destination without releasing the contents.

Legal-weight truck — A truck cask system consisting of a tractor, semitrailer, and loaded cask, _
with a maximum gross weight of 36,288 kg (80,000 pounds) and maximum single axle weight of ~ 1
20,000 pounds and tandem axle weight limit of 34,000 pounds. Special permits are not required for
legal-weight truck shipments.

Legal-weight truck cask — A cask of a size that, when combined with the rest of the transport
system, will not exceed the legal-weight truck limits. :

Local government — Any county, city, village, town, district, or political subdivision of any state,
Indian tribe or authorized tribal organization, or Alaska Native village or organization, including any
rural community or unincorporated town or village or any other public entity.

Main Track — A track extending through yards and between stations, upon which trains are
operated by timetable or train order, or both, or the use of which is governed by block signals.

Multi-purpose canister — Sealed, metallic containers maintaining multiple spent nuclear fuel
assemblies in a dry, inert environment and overpacked separately and uniquely for the various
system elements of storage, transportation, and disposal.

Mylar — A thin strong polyester film that is used as a transparency in superimposing one chart or
figure on top of another.

Jo
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National Environmental Policy £

~- established a national policy to 1

productive harmony and fulfill the
generations of Americans. It esta
environmental matters at the feder
The law made all federal actior
environment subject to review by

Nuclear reactor — An apparatus,
fission in a self-supporting chain 1

Nuclear Regulatory Commissi
commercial nuclear power plants &
Energy Act of 1954, as amended, ¢
Federal agency has a broad statuto
that of the Department of Transpor
agencies, however, NRC limits its :
certificates of compliance for Ty
prescribes rules for monitoring of
ionizing radiation, and for in-tran
Transportation shipping requirem
requirements.

Nuclear Waste Policy Act (NW.
directs the Department of Energy t
of defense high-level radioactive w
The NWPA also established the Of
responsibilities.

Overpacks — This is the term for

Overweight truck — A truck cask
a gross vehicle weight in excess
(129,000 pounds). Varies by sta
computation formulas.

Preferred route — A preferred 1
alternative route is not designatec
selected by a state routing agency i
for Selecting Preferred Highway
Radioactive Routing Materials,” ¢

Prime mover — The vehicle prov

- Producer — Any generator of hiy
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(NEPA) of 1969 — A law established on January 1, 1970 that
ntain conditions under which man and nature can exist in
cial, economic, and other requirements of present and future
thed the Council on Environmental Quality for coordinating
svel and to serve as advisor to the President on such matters.
nd proposals which could have significant impact on the
eral, state, and local environmental authorities.

er than an atomic weapon, designed or used to sustain nuclear
tion.

(NRC) — The Federal agency responsible for regulating
other commercial nuclear operations pursuant to the Atomic
covered by provisions under Section 170(a) of that Act. This
uthority over transportation of radioactive material similar to
on. Under a memorandum of understanding between the two
vities to performing safety evaluations of packages and issuing
B packages and packages for fissile material. The NRC
>kages on receipt, for limiting the exposure of individuals to
security of certain materials. NRC imposes Department of
s by reference and inspects against them, and enforces those

) — An Act passed in 1982, and reauthorized in 1987, that
:sign, site, and construct a geologic repository for the disposal
s and spent fuel from civilian (commercial) nuclear reactors.
of Civilian Radioactive Waste Management to carry out these

itional packaging as a protective outer layer prior to shipping.

stem consisting of a tractor, semitrailer, and loaded cask with-
36,288 kg (80,000 pounds), but not more than 58,514 kg
Each state will issue a permit based on individual weight

e consists of (1) an interstate system highway for which an
r a state routing agency, and/or (2) a state-designated route
scordance with the Department of Transportation “Guidelines
utes for Highway Route Controlled Quantity Shipments of
1 equivalent routing analysis.

ng motive power to the transporter.

evel radioactive waste resulting from atomic energy defense
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activities or any producer of vitrified commercial high-level radioactive waste.

Radioactive waste — Solid, liquid, or gaseous material that contains radionuclides regulated under
the Atomic Energy Act of 1954, as amended, and of negligible economic value considering costs
of recovery.

Railroad — Classifications based on traffic density/utilization measures which are indicative of the
level of maintenance and investment applied to various rail line classes. All comxmon carrier railway
lines are subject to the Federal Railway Administration regulations intended to promote safety on
the rail network.

Main line - Class A: A traffic density measure of 20 million gross tons or more per year per
route or route segment.

Main line - Class B: A traffic density measure or at least 5 to less than 20 million gross tons
per year per route or route segment.

Branch line - Class A: A traffic density measure, 5 million gross tons or more per year per
route or route segment.

Branch line - Class B: A traffic density measure of at least 1 to less than 5 million gross tons
per year per route or route segment. (Railroad Revitalization and Regulatory Reform Act of
1976, PL 94-210)

Main track: A track, other than an auxiliary track, extending through yards or between
stations, upon which trains are operated by timetable or train order, or both, or the use of which
is governed by a signal system. (49 CFR 218.5)

Class of track: The maximum allowable operating speeds for freight and passenger trains as
established by the Federal Railroad Administration. Six classes exist (49 CFR 213.9).

Freight Trains Passenger Trains
Class 1 track 10 mph 15 mph
Class 2 track 25 mph 30 mph
Class 3 track 40 mph 60 mph
Class 4 track 60 mph 80 mph
Class 5 track 80 mph 90 mph
Class 6 track 110 mph 110 mph

Repository — Any system licensed by the Nuclear Regulatory Commission that is intended to be
used for, or may be used for, the permanent deep geologic disposal of high-level radioactive waste
and spent nuclear fuel, whether or not such system is designed to permit the recovery, for a limited
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period during initial operation, of
surface and subsurface areas at wli.

activities are conducted.
{

Reservation — Any Indian resern
(b) of Section 1151 of Title 18, Ur
or regional corporation under the
1601 et seq.). !
Right-of-way — Public lands au
Right-of-way grant — An instn
Management Act authorizing the
for construction, operation, main
Roadbed — The foundation on-
Setout Track — A short sectior

Siding — A track auxiliary to 1

Spent nuclear fuel — Fuel that }

" the constituent elements of whi

[10 CFR 961.11]. Specifically, in
fuel assemblies; (2) failed fuel
consolidated fuel rods in canisters;
assemblies including, but not limit
plug assemblies, neutron source
attached to boiling-water reactor f
assemblies in canisters. ;

State-designated route — A pi
Transportation Guidelines for Seli
Quantities of Radioactive Materi
overall risk to the public.

Superelevation — The vertical
resist the centrifugal force of mo»

Topographic Map — A topogr
rivers, and lakes.

Traditional lifeway area — Tl

directed the Secretary of the Int
cultural heritage . . . and encouray
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y materials placed in such a system. Such term includes both
a high-level radioactive waste and spent nuclear fuel handling

oon or dependent Indian community referred to in clause (a) or
d States Code; or any land selected by an Alaska Native village
visions of the Alaska Native Claims Settlement Act (43 U.S.C.
|

rized to be used or occupied pursuant to a right-of-way grant.

ent issued pursuant to Title V of the Federal Land Policy and
¢ of a right-of-way over, upon, under, or through public lands
ance, and termination of a project.

ich the rails and ties of a railroad are placed.
'track used for temporary car storage.
main track for meeting or passing change.

{ been withdrawn from a nuclear reactor following irradiation,
thave not separated by reprocessing [NWPA Section 2(23)]
i)s document, spent nuclear fuel refers to (1) intact, nondefective
semblies in canisters; (3) fuel assemblies in canisters; (4)
) nonfuel components inserted in pressurized-water reactor fuel
to, control rod assemblies, burnable poison assemblies, thimble
semblies, and instrumentation assemblies; (6) fuel channels
assembles; and (7) nonfuel components and structural parts of

rred route selected in accordance with U.S. Department of
‘ng Preferred Highway Routes for Highway Route Controlled
or an equivalent routing analysis which adequately considers

stance the outer rail is raised above the inner rail on curves to
y trains.

ic map shows terrain features such as elevation, mountains,
980 amendments to the National Historic Preservation Act

r to preserve and conserve “ . . . intangible elements of our
he continuation of the diverse traditional prehistoric, historic,
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ethnic, and folk cultural traditions that underlie and are a living expression of our American heritage.
...” (National Historic Preservation Act Section 502; 16 U.S.C. 470a note). The principal method
of accomplishing this direction is to invite cultural groups to provide information to this agency
concerning sensitivity of cultural values on Federal lands. Those areas that are considered to exhibit
values necessary for continuation of cultural rules of practice are called traditional lifeway areas or
traditional cultural properties. The designations are based on the identificaticn of certain areas by
Native American groups and individuals as important for the operation of their respective religions
and lifeways. These areas generally include the possession of archaeological features and materials
and specific plants and animals. Evaluation of traditional lifeway areas or traditional cultural
properties also addresses provisions of the American Indian Religious Freedom Act.

Once an area is designated by the district manager as sensitive, the information is used to identify
and evaluate effects on cultural resources as the result of a Federal action (National Historic
Preservation Act Section, 106). The areas are determined eligible for nomination to the National
Register of Historic Places under 36 CFR 60.4(a). Regional Native American tribes and individuals
have provided information on sensitive lands to this office. While Native Americans generally
consider all their traditional lands as sensitive, they have participated in a process of evaluation that
first selects the most sensitive acreage for designation as a traditional lifeway area.

Transportation cask — A container that meets all applicable regulatory requirements for shipping
spent nuclear fuel and/or high-level radioactive waste.

Truck cask — A cask designed to be transported by highway. Current truck casks include the
General Atomics GA-4 and GA-9 legal-weight truck casks. Each design includes a transportation
cask assembly, a specially fabricated trailer, ancillary equipment (including lifting devices), special
tools and fixtures, spare parts, and consumables.

Withdrawal — The withholding of an area of Federal land from settlement, sale, location, or entry
under some or all of the general land laws for the purpose of limiting activities under those laws to
maintain other public values in the area or reserving the area for a particular public purpose or

program; or transferring jurisdiction over an area of Federal land from one department, bureau, or

agency to another.
Wye — A term used to describe a track arrangement shaped like the letter "Y" but with a

connecting segment between the two upper legs. This track layout is often used in small yards and
at some rip tracks to enable equipment to be turned without a turntable.
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APPENDIX B

PARCEL OWNERSHIP
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CARLIN ROUTE

Parcel Ownership: Beowawe,I  phy and Crescent Valley Quadrangles: Eureka County

PARCELS
‘ Number of
Town Range on Land Parcels Acres Ownership

T30N R48E 1 14 40 Private

1 80 BLM
11 1 160 Private
1 30 Private
2 40 Private
1 30 Private
4 20 Private
21 10 Private
i3 1 320 Private
2 160 Private
iS 1 160 Private
1 50 Private
1 40 Private
2 30 Private
2 20 Private
29 10 Private
3 1 320 Private
1 160 Private
1 50 Private
2 30 Private
2 20 Private
1 10 Private
' 1 120 Private
4 40 Private
1 30 Private
7 20 Private
19 10 Private
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CARLIN ROUTE (Continued)

Parcel Ownership: Beowawe, Dunphy and Crescent Valley Quadrangles: Eureka County

PARCELS
Number of
Town Range Section Land Parcels Acres Ownership
T30N R48E 33 17 20 Private
(continued) | (continued) . 40 Private
1 3.48 Municipal
5 10 Private
1 52.22 Private
1 27.26 Private
2 13.63 Private
1 26.51 Private
1 7.26 Private
1 5 Private
1 11 Private
1 13.26 Private
1 91.53 Private
35 1 569.36 Private
2 40 Private
T29N R48E 3 1 639.72 Private
9 1 160 Private
1 60 Private
1 40 Private
1 20 Private
1 200 Subdivision
(Less than 5 acres)
1 160 Subdivision
(Less than 5 acres)
15 1 640 Subdivision
(Less than 5 acres)
B00000000-01717-4600-00050 REV 01 B-2 February 1996



Parcel Ownership: Beowawe, |

ARLIN ROUTE (Continued)

iphy and Crescent Valley Quadrangles: Eureka County

PARCELS
Number of
Town Range fion Land Parcels Acres Ownership
T29N R48E 17 1 640 Municipal
(continued) | (continued) [
21 1 160 Private
v 3 80 Private
L 6 40 Private
/ 29 1 640 Subdivision
(Less than 5 AC)
T3IN RA9E 8 1 480 Private
1 160 BLM
9 1 640 Private
17 1 320 Private
1 160 Private
2 40 Private
4 20 Private
19 1 320 Private |
5 40 Private
i 40 BLM
4 20 Private
21 2 320 Private
29 2 320 Private
31 2 160 Private
B 8 40 Private
T30 R49 % 5 1 60 Private
1 160 Private
6 40 Private
1 30 Private
5 20 Private
5 10 Private
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CARLIN ROUTE (Continued)

Parcel Ownership: Beowawe, Dunphy and Crescent Valley Quadrangles: Eureka County

PARCELS
Number of

Town Range Section Land Parcels Acres Ownership
T3IN R48E 25 2 160 Private

1 80 Frivate

5 40 Frivate

1 30 Frivate

1 10 Private

36 1 160 FPrivate
1 480 BLM
B00000000-01717-4600-00050 REV 01 B-4 February 1996
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APPENDIX C

ROUTE SECTION DESCRIPTION
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RC TE SECTION DESCRIPTIONKEY -

The land use constraints anc  igineering features identified on the following pages provide a
detailed description of the fc il corridors. These Route Section Sheets correspond to Volume
II, figures 1-17 corridor ma  The information contained on the Route Section Sheets in each
column is identified from le. ) right as follows:
7
» USGS Quadrangle refers to the 7.5' or 15' map that corresponds to a specific corridor
section. Within this column, references have been identified to aid in the identification of
specific master title plats corresponding to the corridor section. The "Q" number is used by
the Yucca Mountain Site Characterization Project Environmental Department as a file
designator. The plate number indicates which map in Volume II corresponds to the
information on the page, and the alpha-numeric characters indicate where on the map to look
for these features listed on the Route Section Sheets.

o Cumulative Miles indicate the approximate number of corridor miles. When an alternate
corridor has been identified, match points have been identified to aid in the mileage
accumulation.

» Section, Township, and Ranges - The master title plats indicated in the USGS Quadrangle
column are divided into section, township, and range. The location of the corridor
corresponds to these three divisions.

o The Location Description column orients the reader with physical features near the corridor.

» Land-Use Constraints represent known features near and within the corridor.

 Archaeological and Historical Sites have been identified near and within the corridor.

» Road Crossings and Proximity to Population identifies features required such as grade
separations, signaled grade crossings and approximate location to houses and populated

arcas.

» Topographic Considerations describes the rail route, listing notable topographic features
affecting the route location.

« Bridges and Hydrologic Considerations indicates bridges and culverts required to support
the corridor.

¢ Operating Considerations primarily relates to grades and curves that have been identified
in the specific section of the corridor.
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9661 Areniqs,g

Route Section Description
Jean Route, State Line Pass Alternate

Road Crossings &
USGS Cuml. | Sec Twp Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Location Description Land-Use Constraints Historical Sites Population Considerations Conslderations Conslderations
Pipeline Right-of-Way N7100,
(underground) 50 ft, Connection with
0.0 3 gggg Borax Siding Union Pacific
Pipeline Right-of-Way (to passing siding).
NEV056213, (underground) 50 ft.
Route passes through
a very large
$7.8916 unevaluated
! '17’ 18’ Material Site NEV05336, S17 archaeological site
Tiss covering most of the
Material Site NEV04638, S17 area. If found to be a
RS59E . . .
significant site, routing
may still be possible if
artifacts are diffused.
Highway Right-of-Way
NEV046714, 400f.
S$16 T26S.| Interstate 15 (four Powerline Right-of-Way N2078, .
l:;ach Lake 2.0 RS59E | fanes) 201, Grade Separation
Telephone Right-of-Way N43923,
References: (underground) 10 f.
Q-39 S$30 T26S N
MTP-156 5.0 RSSE Foot of Spring Mtns.
MTP-157 Extensive earthwork for
MTP-:gS 3 miles around southern
MTP-159 tip of Spring Mtns. Cus
and fills range up to 80'.
N N 2.2 % upgrade.
Plate 17: L Potential track location
D1.D2 65 S6 ;ggg X:I:I;'::{) :)f State Line within 2.0 miles of Some sharp curves.
casinos.
8.0 S35 ;2522 Enter California ‘
Routa parallals parimater of Cutth h alluvial f il
S28 T18N . Stateline Wilderness Area for Deep cut through alluviat rough atuvia) fan wi
105 R14E State Line Pass approx. 4.0 mile. California fan at summit. req:met.consderable flood | Top of grade.
Desert Conservation Act of 1994, protection measures.
Extensive earthwork for
g;‘;:;s aa;gn&;?;i;t;s High run-off rates due to
Cuts and fills range up'to hard ground surface. Some| 2.2 % downgrade.
100’ in hardrock: some | 2NYon outflows will require | Some sharp curves,
tunneling may bé major culvert installations.
necessary.
140 | SV 2288 Exit California

7

*Cumulative mileage figures are approximate and refer to this route section only; mileage betwezn adjoining route sections is not contiguous.




Jean Route, State Line Pass Alternate

10 ATYd 0S000-0091-L1L10-000000009
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Road Crossings &
USGS Cuml. | Sec Twp Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles * Rng Location Description Land-Use Constraints Historical Sites Population Consliderations Conslderations Consliderations
Clark Mtn.
15
References:
Q-40 536 ;g?: Corral Route crosses a series S . Wert
MTP-160 of alluvial fans at base of | "0 B e
Community Pit N48722 Spring Mins. nstaliations per above.
Plate 16: D5 '
$10,14,15, ¢
22,23,24,2 o Route is adjacent to
215 5.26.27 | 7Y "{7;’;,';’ of Community Pit N48722 southeast limit of
T258 4 4 populated area.
R57E
Shenandoah Potential track location
Peak 15" parallels Cherokee St. | Route crosses series of
and is less than 1.0 alluvial fans.
References: mile from homes.
Q-41 Potential track location
MTP-161 S37T25S passes within 0.5 mile
MTP-162 24.0 RS7E Sandy Valley Rd. Community Pit N48722 of Shenandoah Mill, an | Grade Separation
MTP-163 unevaluated historical
MTP-164 site.
MTP-165 -
§33 T24S Signaled Grade
MTP-166 25.5 R57E Wilson Pass Rd. Crossing
Route is adjacent to
e northern limit of
27.0 529 ;g;: g;ﬁgf{';:'{;;f populated area.
Within 1.0 mite of
school.
130 §34 T235 | Road from Sandy Signaled Grade
Plate 16: ) RS6E | Valley to Hwy. 160 Crossing
B4, B5, c4, S6T238 Crossing of Old
c5 39.5 R56E Spanish Trail, a ,
significant historic site.

9661 Axeniqag

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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9661 Axenuagsy

Jean Route, State Line Pass Alternate

Road Crossings &

USGS Cuml. | Sec Twp Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Location Description Land-Use Constraints Historical Sites Population Conslderations Conslderations Considerations
Powerline Right-of-Way
$18,19;20,
28.27.343 NEV066209, 20 fi.
S a2 Powerline Right-of-Way
NEV53100, 80 ft.
514,15,16,
Pahrump 15' 17,18 Powerline Right-of-Way N17151,
T218 20 ft.
References: RSSE
3%7; 167 343
- T218 Pipeline Right-of-Way
i
MTP-170 SG|8.17|21
MTP-171 ,26,27,35.3 Powerline Right-of-Way
MTP-172 6 T20S NEV065524, 200 f.
RS4E
Plate 16: §27,34
A2, A3 T208 Water System N46682
R54E
Old Spanish Trail Hwy.
10 7225 Match point for either :{“Set ;:N?n \i:.‘";:‘y
455 North Pahrump Grade Separation nate adjoins,
RSS5E location is in

Atlternate or Stewart
Valley Alternate.

S21 T22S R55E.

(

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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9661 ATenigaf
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Route Section Description

Jean Route, Wilson Pass Alternate

Road Crossings &
USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Considerations Consliderations '
Connection with Union
Pacific (to passing
__ " Connection trackage siding).
zj'ﬁgt':egl"ﬂ:::)‘°gg‘4:y N7100 within 0.5 mile of Other potential
00 $12 7258 Jean g ' : casinos and industrial connection sites within
: R5SE N . buildings, unless 3 miles to the north of
zme%%%;gahm?:r’a!ou d),50 f connection site moved Jean.

( ground), ) to the north. 2.2 % upgrade begins
within 0.5 mile of
connection.

$12 T255 Highway Right-of-Wa As the slope of the
07 RsoE | HWY. 604 Co0200054 4008 Grade Separation valley floor Is over
Goodsprings ' : 1.5 %, long fills will be
15 required in advance of .
: . de
$12 T255 | Interstate 15 Highway Right-of-Way . and between gra
References: 10 RS59E | (four fanes) NEV046714, 400 ft. Grade Separation separalions over Hwy.
Q.75 604 and Interstate 15.
MTP-173 " One small unevaluated
MTP-174 5§32 T24S Powerline Right-of-Way archaeological site within
MTP-175 RS9E NEV(015022, 100 ft. corridor
MTP-176 R " o
MTP-177 Powerline Right-of-Way N37856, Potenial rack Jocation 2.2 % upgrade,
MTP-178 $24 T24S ) 201, is n 1.0 mile o continuous for approx.
75 R58E Goodsprings recently constructed 15 miles.
Plate 17: Enter potential BLM utilty corridor homes on north side of
B1,C1, C2 prngs.
Route loops around
north end of valley,
s2 ;ggg SOGstprings Fence adding sufficient
alley distance to maintain
proper grade.
S17 T24S Signaled Grade
15.3 RS8E Wilson Pass Rd. Crossing '
Above crossing of
S17 T245 East Portal, Wilson Pass Rd. may
155 R58E Wilson Pass possibly be avoided by Top of 2.2 % grade.
Tunne! locating tunne! portal
north of road.
Approx. 2.0 mile long .
tunnel through crest of Tusinel ventilation
Goodsprings Spring Mtns. at about system may be
15' Wilson Pass 4600’ elevation. Design required due to
Shenandoah Tunnel may establish I<.3n th as combined effects of
Peak 15' y 9 tunnel length and 2.2 %

much as 0.4 mile
shorter or longer.

approach grade.

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Jean Route, Wilson Pass Alternate

10 AHY 05000-009¥-L1L10-000000004

Road Crossings & _
USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Considerations Considerations
West Portal,
175 s7 ;ggg Wilson Pass
Tunnel
Two small unevaluated
gg:::r?oah s12 ;g;: archaeological sites within
corridor.
Plate 16: Signaled Grade
B4, B5, C4, Crossing.
cs May be avoided
6 ;ggg Wilson Pass Rd. depending upon site of
tunnel portal (1500’
road relocation would
be necessary).
Extensive earthwork for
approx. 3 miles between
tunnels; cuts and fills
range up to 60",
Earthwork may be
reduced by lengthening
both tunnels.
Approx 0.5 mile long Tunnel ventilation
tunnel through branch of system probably not
ghe:a;r;ioah 205 | 5% ;5:732 Potosi Tunne E‘é‘(ﬁ;’gﬁ 4§Ig;é-gf-Way Spring Mtns. Design required.
Pleat 16: v 8 may lengthen as much 2.2 % downgrade
B: ;5 C 4 as 0.4 mile. begins at west portal.
05' T Route crosses series of 2.2 % downgrade,
alluvial fans. Many culverts required. approx. 6 miles long.
265 | Ser2ss|Rod ”\‘/’;‘"ey © Signaled Grade Approx. foot of 2.2 %
. RSTE | i V1 60 Crossing grade.
Crossing of Old Spanish
285 | S ;gég Trail, a significant historic .
site.
286 | 5% ggg Lovell Wash Bridge up (o 300" fong.

(

*Cumulative mileage figures are approximate and refer to this route section only; mileage betwéen adjoining route sections is not contiguous.
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Jean Route, Wilson Pass Alternate

Road Crossings &

10 AT 05000-009%-L1L10-00000000d

USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historlcal Sites Population Consliderations Considerations Considerations
Mountain
Springs 15'
References:
Q-76
MTP-179
MTP-180
Plate 16:
Ad, A5
Old Spanish Trail
Hwy.
Pahrump 15' Match point for
S$10 T22S | either "
Plate 16: 3715 RS5SE | North Pahrump Grade Separation
A2, A3 Alternate or
Stewart Valley
Alternate.

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Route Section Description

Jean Route, North Pahrump Alternate

Road Crossings &
USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Consliderations Conslderations Conslderations '
Old Spanish Trait
Hwy.
Match point for
0.0 s10 gggg either Wilson Grade Separation
Pass Alternate
or State Line
Pass Alternate. Route crosses series of
S13T218 alluvial fans at base of
7.0 R54E Hwy. 160 Grade Separation Spring Mtns.
Enter vicinily of Route is adjacent to
S11T218 : .
8.0 R54E buift-up portion eastern limit of Numerous culverts
of Pahrump populated area. required. 2.0 % downgrade.
95 S2 T21S | Carpenter Signaled Grade
' RS4E | Canyon Road Crossing
Route along southern tip
Pahrump 15' s 8§27 T20S of branch of Spring
: R54E Mtns., using grades to
Plate 16: avoid tunnel.
A2, A3 120 | S27T208|Clark/Nye
) RS54E | County Line
S$21 T208 Signaled Grade
13.0 RS4E County road Crossing
145 §17 1208 Wheeler Wash Bridge up to 100’ long.
RS4E
Signaled Grade
Crossing. 2.0 % upgrade,
Route is adjacent to
155 S8 T20S { Wheeler Pass central portion of
) R54E | Rd. Pahrump; nearest

housing is approx. 1.5
miies from poieniiai
track location.

(

N———

*Cumulative mileage figures are approximate and refer to this route section only; mileage betw

;

é—m adjoining route sections is not contiguous.
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Jean Route, North Pahrump Alternate

Road Crossings &
USGS cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle { Miles* Rng Description Land-Use Constraints Historical Sites Population Consliderations Considerations Conslderations
$31T19S Powerline Right-of-Way
Mt. Stirting RS4E NEV065524, ft.
15' - Route crosses series of
Exit vichty of Route is adjacentto | 5yyial fans at base of | Numerous culverts
References: $12 T4gs | EXt vicinity o northern limit of Spring Mtns. required. Several of the
220 built-up portion populated area, .
Q77 R53E . larger washes will require
MTP-181 of Pahrump aﬂho.ugh private lands major culvert installations.
MTP-182 continue northward. | optional routing to avoid
MTP-183 81 T19S . private lands would be
23.0 R53E Enter private lands. approx. 1.5 miles further
Plate 14: east and to an elevation
c1,D1 $26 T18S - 600" higher on the slope
255 R53E Exit private lands. ofthe Spring Mtns. The
additional elevation gain
S15T18S . would require approx.
275 R53E Enter private lands. 3 miles additional
Mt. Schader construction involving
75 300 S8 T18S Northern limit of private fands in heavy earthwork.
: R53E Pahrump area.
References: R
Q.78 325 836 ;; ;g Johnnie Pass cOon:i ;;evaluated site within
MTP-184 .
MTP-185 Route through hills at
MTP-186 $25 T178 One unevaluated site within base of Mt. St:;hader.. 22% downgr:’.-xde,
R52E corridor Approx. 1800 tunneling approx. 6.5 miles long.
Plate 13: : required in addition to .
Cc5 very heavy earthwork.
514 T175 | Foot of ML
360 RS2E | Schader

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Jean Route, North Pahrump Alternate

Road Crossings &

USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating

Quadrangle | Miles * Rng Description Land-Use Constraints Historical Sites Population Conslderations Considerations Considerations
Highway Right-of-Way
NEV065993

Speott 522 T165 Telephone Right-of-Way N47397
Range 15 elephone Right-of-! .

g 42.0 Rs52E | Hwy. 160 (underground), 20 . Grade Separation
References: X .

Q-84 Within potential BLM utility

MTP-194 corridor

yilighe S21T16S

MTP-196 i )

MTP-197 425 RS2E Wash Bridge up to 200’ long.

MTP-198

$S19 T8S . Signaled Grade
Plate 13; 45.0 R52E County Road Crossing
Ad, A5, B4,
BS Match point for
822 T16S
4715 RS1E Amargosa

Desert Section.

(

—

*Cumulative mileage figures are approximate and refer to this route section only; mileage betwden adjoining route sections is not contiguous,
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Route Section Description
Jean Route, Stewart Valley Alternate
USGS Cumi. | Sec Twp Location Archaeological & Road Crossings & Topographic Bridges & Hydrologic Operating |
Quadrangle Mites * Rng Description Land-Use Constraints Historlcal Sites Proximity to Poputation Considerations Conslderations Conslderations
©Old Spanish Trail
Hwy. ’
If State Line Pass
Match point for .
0.0 §10 1228 elther Wilson Pass Grade Separation Aﬂerpatg a.d joins,
RS55E location is in
Alternate or State S21 T22S RS5E
Line Pass '
Alternate.
, 30 S§7 1228 Enter BLM potential 2640
Pahrump 18 ' R5SE Utility/Trans. Corridor
Plate 16: A2, Powerline Right-of-Way
A3 $3 1225 | Clark / Nye NEV066289, 20 f.
65 RS54E | County Line
Y Telephone Right-of-Way
NEV065104, 20 f.
Grade Separation.
At least 5 homes are within
10.0 525 ;52',:152 Homestead Road 0.2 mile of potentiat track
location, numerous other
homes are within 1.0 mile.
Nopah Peak 7.5'
References:
Q-79
Plate 16: A1
Sixmile Spring 185 S22 Tégg Hwy. 372 Grade Separation
7.5
Extensive earthwork
. Potential track location is ; ;
Refrences: Within 0.5 mile of California | o ol "’i';g:,t':; 2.0 % grades.
.18 state line, and within 0.6 i
MTP-187 mile of at least 10 homes Chance Range
. (some new) and homes
Plate 13: E5 under construction in both
Nevada and California.
Stewart Valley
75
References:
Q-81
MTP-188 215 S5 T24N Exit BLM potential 2640’
MTP-189 ’ RSE Utility/Trans, Corridor
MTP-190
MTP-191
Plate 13: E4

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Jean Route, Stewart Valley Alternate

uUsGs Cuml. | Sec Twp Location Archaeological & Road Crossings & Topographic Bridges & Hydrologic Operating
Quadrangle Miles * Rng Description Land-Use Constraints Historical Sites Proximity to Population Conslderations Considerations Considerations
Stewart Vall '
75 oy Potential track location
High Peak 7.5° within 0.1 mile of Ash Route along base of
Stewart Valley Meadows Road for about 6 | High Peak, paralle! to
Plate 13: D4, miles, and within 0.4 mile of | Ash Meadow Road.
E4 5 homes.
513 T198
300 1 ;;1E Amargosa Rd. Grade Separation
High Peak 7.5' 532 T18S
Refe : . , 07 L
° gggces 345 rs2g | Wash Route through western | Bridge up to 200' long. ; g\iﬁ: Eﬂ:;de‘ approx
MTP-192 529 T18S hills of Last Chance ’
355 Rrs2E | Wash Range. Major culvert installation.
Plate 13: D4 70 519 T18S s ]
. R52E ummit Top of grade.
Some heavy
earthwork required.
290 | S8T18S|FootoiMi ' 20% d"s"”"g’a"'e'
. R52E | Montgome approx. 6 miles long.
Am‘argosa Flat gomery Some sharp curves.
75 Route crosses alluvial M I ired
References: fans. any culverts required.
Q-83 N
Powerline Right-of-Way
MTP-183 NEV059100, 80 f.
Plate 13: C4 N
S9T17S | County road (to Telephone Right-of-Way .
455 R52E | Crystal) NEV064817, 10 f. Grade Separation
Powerline Right-of-Way
NEV065524, 200 f.
S30 T188
495 R52E County road Signaled Grade Crossing
?;ecter Range 822 T16S Match point for '
Plate 13: Ad S2.8 RS1E Aimaigosa Desent
A5 B4 é5 ! Section.

!

(

—

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Route Section Description
Jean Route, Amargosa Desert Section
USGS Cuml. | Sec Twp Location Archaeological & Road Crossings & Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historlcal Sites Proximity to Population Conslderations Conslderations Considerations '
Specter Match point for
Range 15' sither
0.0 S22 T16S | North Pahrump
Plate 13; ’ RS51E | Alternate or
Ad, AS, B4, Stewart Valley
BS Alternate.
S$3 T16S | Rock Valle! . s
7.0 R50E | Wash y Bridge up to 200’ long.
Route around south side
of Skeleton Hills.
Highway Right-of-Way
CCO18078, 400 ft.
';gfh"”’ Wells Powerline Right-of-Way
S20 T158 NEV059100, 80 ft. "
1.5 RSOE Hwy. 95 Telephone Right-of-Way Grade Separation
Plate 13: A2, NEV065524, 100 R
A3, B2,B3 o : ‘
bl Powerline Right-of-way
NEV058116, 100 f.
15.0 S4 T15S | Enter Nevada
. RS50E | Test Site Potential route paraliels
One significant archaeological power line. 1.5 % upgrade.
site within corridor.
21.0 Topopah Wash Bridge up to 200 long
213 NTS Road Grade Separation Potential route Is straight
across Jackass Flats,
. . west of powerline. Lack
215 NTS Road Signaled Grade Crossing of significant topography
. . permits flexibility in
24.0 NTS Road . Signaled Grade Crossing routing to accommodate
Topopah Nevada Test Site NTS requirements in this
Spring 15' 25.0 NTS Road Signaled Grade Crossing area, )
Plate 12: E3, Numerous significant gggf,:i:r ,;::%:1 I:tng.
E4 270 Fortymile Wash archaeological sites, primarily N
) narrow point near BM
on terraces along wash. ) 3403
Route through gap in hills
1.0 mile east of North 20 % upgrade.
Portal. ome sharp curves.
Repository Site
29.0 (North Portal)

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous,
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Route Section Description
Valley Route, Las Vegas Wash Section

Road Crossings &
USGS Cuml. | Sec Twp Location Archaeologlcal & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Conslderations Consliderations Considerations '
Clark County Development of Apex
Heavy Industrial uses Park - Public Law
101-67 would affect corridor from Dike
to Apex. Connection at Dike would
shorten line by approx. 2 miles, but
would move potential track location
, approx. 0.5 mile closer to 7500 acre . .
. Approx. midway Connection at Apex would Connection with UP.,
Dry Lake 15 between Dike potential land exchange area. require 2 miles additional directly to main line.
0.0 S8 1195 and Apex near track construction with One mile long 1.5 %
. B e N B o
Regigr;ces‘ R63E U.P. Milepost Enter BLM utiffly corridor N52787 heavy earthwork and grade upgrade begins within
MTP-199 349. Powerline Right-of-Way NEVO61985, separation over Hwy. 604. 0.5 mile of connection.
MTP-200 100 f,
Plate 15: D4 Powerline Right-of-Way NEV067348,
100 ft.
Powerline Right-of-Way N39815
Enter Nellis
1.0 $1 ;g.g: Small Arms
Range
Gass Peak
15’
References:
Q-86
MTP-201 One small significant
MTP-202 s ;;gg archaeological site
MTP-203 within corridor.
MTP-204 Nellis Wilderness Study Area A, B, C
MTP-205
Nellis Small Arms Range, !
Plate 16: D2, to be transferred to BLM.
D3
S3Ti9S One small §igniﬁ5:ant
R62E archaeological site
within corridor.
Primary route is above
4.0 83 T19S Area of very large alluvial North Las Vegas flood Approx. 3 miles of
: R62E fan (4.5 miles across). control facilties. Many 1.5 % upgrade.
large culverts required.
S4 T19S One small s?igniﬁ_can(
R62E ar'ch'aeologlcal site
within corridor.

)

———

*Cumulative mileage figures are approximate and refer to this route section only; mileage betw<un adjoining route sections is not contiguous.
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Valley Route, Las Vegas Wash Section

Road Crossings &

USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Considerations Consliderations
Gass Peak 15' '
References:
Q-86 . .
MTP-201 Closest point to 7500 p9tentlal land )
MTP-202 85 T19S exchange area. Potential track location
MTP-203 6.0 RG2E is approx. 1.6 miles from northeast
MTP-204 corner; elsewhere is 2.0 miles or more
MTP-205 from northern property line.
Plate 15: D2,
D3
65 S5 T19S | Exit Nellis Small
i R62E | Arms Range
Enter Desert
75 | 3" 11951 Nationat Witdiie
R61E
Range
85 S36 ;;?: Desert National Wildlife Range
, Route crosses a series of
Gass Peak 15 alluvial fans at base of Las :\Z::ﬁx:g;‘:ﬂ:g 4
Plate 15: D2 Vegas Range. :
D3 Exit Desert Route passes approx. 1.5
145 | %1 7195 | National widife miles north of retention basin
Range on Las Vegas Wash.
Re-enter Desert
$26 T18S )
16.5 National Wildlife Route crosses a series of
RE0E{ . . . Some major culvert
ange Desert National Wildlife Range alluvial fans at base of Las installations required
s21 T18s | EXit Desert Vegas Range. equirec.
18.0 RE0E National Wildlife

Range

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Valley Route, Las Vegas Wash Section

Road Crossings &

USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Considerations Considerations
Closest point to Las
Vegas Paiute Indian
Quail Springs Wilderness Study Area Reservation.
Com Creek 210 S24 T18S Potential track Route crosses alluvial fans. | Many culvert uired
Springs 15' : RS9E Telephone Right-of-Way NEV055905, location is approx. : 4 S req :
20 ft, 1.0 mile from
northeast corner of
Reservation.
Two small
unevaluated
archaeological sites, .
References: 22,0 513;‘232 Las Vegas Wash one on each side of B':;dgeffromhnonh to south
Las Vegas Wash, side of wash.
near potential bridge
site.
Closest point to
ﬁng 206 private lands and
~ homes in NW 1/4
MTP-207 54 T185 R59E. .
MTP-208 26.0 S§9 T18S Potential track Approx. 4.5 miles of
MTP-209 : RS9E oentia’ frack 1.5 % upgrade
location is approx. : ’
. 0.5 mile from
Slrte 15: ¢1, southwest corner of
private land.
275 §32 T17S | Corn Creek Tetephone Right-of-Way N50113 Signaled Grade
i R59E | Springs Rd. {underground), 100 ft. Crossing
Potential track
First entry onto location is parallel
31.0 S14 ;;;g Neliis Air Force toand 0.3t0 0.8
Corn Creek Range miles north of
Springs 15 Hwy. 95.

Plate 15: C1,
D1

Series of firing range facilities (including

many small buildings) along approx.
centetline of corridor for about 2.5
miles. Relocation of some of these
facilities (further north) may be
necessary to keep rail line an
acceptable distance from Hwy. 95.

!

(

N———

*Cumulative mileage figures are approximate and refer to this route section only; mileage betw

.S..-n adjoining route sections is not contiguous.
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Valley Route, Las Vegas Wash Section
Road Crossings &
USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population . Consliderations Considerations Considerations

Black Hills SW
75
References:

Q-88

Potential track location is close to

Plate 14: BS irregular bouqdary of Nellis Air i_‘orce

- - Range, crossing boundary multiple
Indian Springs times in this area.
SE75 .

Match point for | Rgag Right-of-Way N1197, 100 &., in

Refarences: T16s either Indian Hills | go¢.

Q-89 38.5 RS7E Alternate or

MTP-210 Cactus Springs

MTP-211 Alternate.
Plate 14: B4

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.




10 AHY 05000-009%-L1L10-00000000d

81-0

9661 Areniqo

Route Section Description
Valley Route, Indian Hills Alternate

Road Crossings &
USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Papulation Considerations Considerations Considerations
Match point for
0.0 T16S Las Vegas Wash
RS57E
Section.
Highway Right-of-Way
CC018191, 400 ft.
Indian Springs T16S Telephone Right-of-Wa
SE75 05 R57E Hwy. 95 (four lanes) c::gg&gg_ 48 ﬂ'o Y Grade Separation
Plate 1484 Powerline Right-of-Way
NEV043546, 100 fi.
One small significant
528,29 Withdrawal, Power Project archaeological site in Rout_e crosses sefies of N .
T16S N50954 rh rion of corrid alluvial fans along base of | Many culverts required. | Approx. 8.0 miles of
RS7E nortners portion of corridor, Spring Mtns. 1.5 % upgrade
south of Hwy. 95. :
Potential track location
. . - is approx. 1.5 miles
55 | 572 1155 | Eastorn foot ofhils | YWithin potential BLM utiity south of (and s ot
visible from) populated
area at Indian Springs.
Indian Springs Extensive earthwork
715 needed for good
alignment through
References: eastern portion of hills,
Q-90 Some cuts up to 80'
MTP-212 deep, but all are relatively
MTP-213 short.
§20 T16S .
Plate 14: B3 8.0 RE6E Summit Top of grade.
Route crosses alluvial
Many culverts required.
fans. y 4 Approx. 3.0 miles of
1.5 % downgrade.
iib S24 ;;g: Viiiiow Creek Bridge up to 200' long. 0 v

(

——

*Cumulative mileage figures are approximate and refer to this route section only; mileage betw

écn adjoining route sections is not contiguous.
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Valley Route, Indian Ridge Alternate
Road Crossings &
USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historlcal Sites Population Conslderations Considerations Conslderations
Route corridor closely follows
Mercury 15' T16S 2640' wide utifity corridor.
References: RSSE Telephone Right-of-Way
Q-9 CC021488, 40 fi.
MTP-214
MTP-215 536 T168 Highway Right-of-Way
MTP-216 25.0 R53E Hwy. 95 (four lanes) CCO18191, 400 £, Grade Separation
MTP-217
MTP-218 Enter Nevada Test
Site.
Plate 14: A1, 26.0 ;;g: Match point for
B1, B2 Mercury Section,

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Route Section Description
Valley Route, Cactus Springs Alternate

USGS Cuml. | Sec Twp Location Archaeological & Road Crossings & Topographic Bridges & Hydrologic Operating
Quadrangle | Miles™ Rng Description Land-Use Constraints Historical Sites Proximity to Population Conslderations Conslderations Considerations
Match point for
Indian 0.0 ;;.6,2 Las Vegas Wash
Springs SE Section.
75 T16S | Road into Air "
1.0 RS7E | Force Range Grade Separation
Plate14:B4 | 5 | S13T168|Exit Nelis Ai
RSG6E | Force Range Potential track location is
’ parallel to and 0.3 to 0.8
55.65 | S10T16S[Re-enter Nellis miles north of Hwy. 95.
RS56E | Air Force Range
Routing north of the
airfield may require a
grade separation over the | Rail line could pass
road into Nellis Air Force | either in the open area
Range. north of the airfield
ndian (approx. 0.3 mile from
S r; s75 Indian Springs Air Force Auxiliary Routing south of the end of runway) or in the
prings /. Indian Springs Field and adjacent military and airfield may require two narrow area between
Plate 14: B3 civilian support facilities. signaled grade crossings | the airfield and Hwy. 95.
a . in addition to the grade The fatter would require
separation; housing on relocation of some Air
the opposite side of Hwy. | Force and civilian
95 would be within 0.2 facilities.
mile of track location.
S1 T16S | Exit Nellis Air
95105 R55%E | Force Range

1

—

[

*Cumulative mileage figures are approximate and refer to this route section only; mileage betwean adjoining route sections is not contiguous.
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Valley Route, Cactus Springs Alternate

USGS Cuml. | Sec Twp Location Archaeological & Road Crossings & Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Proximity to Population Conslderations Considerations Conslderations
Due to width of wash
125 §12 T168 | Indian Springs (approx. 1000, crossing
: R55E | Wash may involve several
dispersed spans.
Routing in the fower hills
on the north side of
indian Springs Valley
would require some Routing in the valley Up to 3 miles of 1.5 %
Indian Springs heavy earthwork over a | bottom north of the wash | upgrade required for
Valley 3 mile distance, while may require channel routing in the lower
routing closer to the relocation in section 12. hills.
. valley bottom would
Mercury 15 require heavy earthwork
Plate 14: A1, only in section 12,
B1, B2 19.0 §2 T16S | Enter Nellis Air
) R54E | Force Range
206 8§3 T16S | Clark / Nye
’ R54E | County Line
S31 T155 ﬁ";?::ns:::]v;e" Potential traclf location is
235 approx. 0.2 mile from
RO4E | Valley and Hwy. 95 due to summit
Mercury Valley wy- )
Enter Nevada
255 T15S | Test Stte.
' R53E | Match point for

Mercury Section.

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Route Section Description
Valley Route, Mercury Section

Road Crossings &

USGS Cuml. | Sec Twp Archaeologlical & Proximity to Topographic Bridges & Hydrologic Operating ,
Quadrangle | Miles™ Ring Locatlon Description Land-Use Constraints Historlcal Sites Population Considerations Considerations Considerations
Enter Nevada Test Site.
. Match point for either
Mercury 15 00 Aao3 | Indian Hills Atternate or
Caclus Springs
Plate 14: Anernate.p g Rloutlng ?ang upper
A1,B1,B2 slopes of Mercury
10 Road to Tower Hil Signaled Grade Valley, between the site
' Crossing of Camp Desert Rock Short 1.5 % grades,
Grade Separation. and Mercury, limits mostly downgrades.
Closest point to town elevation cha!\ges and
20 Mercury Highway of Mercury, approx. thereby permits
1.0 mile from potential | moderate grades.
track location.
3.0 Jackass Flats Road Grade Separation
Potential route would
generally parallel power
line. Some short Short 1.5 % upgrades.
stretches of heavy
Nevada Test Site earthwork.
Specter ; A Close proximity to
Range 15’ Summit betwean One small s‘)lgmﬁ_c ant Jackass Flats Road is | Extensive earthwork in
10.5 Mercury Valley and archaeological site near " I, L ;
. likely in vicinity of vicinity of summit.
Plate 13: Rock Valley summit. summil.
gg‘ AS, B4, Very significant
N archaeological site, approx. | Signaled Grade
1s Cane Spring Road 0.5 mile in diameter, in upper | Crossing
portion of Rock Valley.
Potential route is along
One small unevaluated
archaeological site within b?j: 1;Skuglh?'"§::§h o
route corridor, of Jackass Flals : Short 1.5 %
downgrades.
One small significant
16E Jackase Flate Road

arnhaannlnninal oita in uininidu
SUICRASTICEITE: SRSt Vioind

of potential track location.

NRradn Cannratinn
w=rall SCparaath

One significant
archaeological site within
corridor.

Some heavy earthwork
along southwest side of
Little Skull Mountain.

A

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Valley Route, Mercury Section
Road Crossings &
UsGS Cuml. | Sec Twp Archaeologicat & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Location Description Land-Use Constraints Historical Sites Population Consliderations Conslderations Considerations
255 Topopah Wash Bridge up to 200’ long.
25.8 NTS Road Grade Separation Potential route is
straight across Jackass
Signaled Grade Flats, west of powerline.
26.0 NTS Road Cs)ssing Lack of significant
N topography permits 1.5 % upgrade.
285 NTS Road Signaled Grade flexibility in routing to
Topopah Crossing accommodate NTS
: ¢ Signaled Grade requirements in this
S 15
pring 295 NTS Road Crossing area.
Plate 12: Nevada Test Site Numerous significant . ,
E3,E4 . archaeological sites, Bridge up to 690 fong.
315 Fortymile Wash primarily on tefraces along Potential location at narrow
wash point near BM 3403.
Route through gap in
hills 1.0 mile east of 2.0 % upgrade.
North Portal, Some sharp curves.
Repository Site
3835 (North Portal)

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Route Section Description
Carlin Route, Crescent Valley Section

Road Crossings &
USGS Cuml. Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating '
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Conslderations Considerations Considerations
Beowawe 15 Connection with
Reference: Connection is about .‘:‘:?uth: "; Pacl!icr
Q42 00 $9 T31N | Vicinity 1.5 mifes east of é""c Vt.° ";:;: L'ﬁ)
MTP-43 ; R49E | Beowawe Beowawe and within Pacifis s ot nion
MTP-44 1.0 miles of a school. achiic is via
crossover(s) between
Plate 1: BS S.P.and UP,
Dunphy 15'**
Reference: L.
One significant
Q-43 51,2 T30N .
MTP-45 6.0 R4SE arch.:eologlcal site within
MTP-46 corridor,
Plate 1: 84
12.8 §3 ;4212'!\':! 5::;3,333:4'? Public Purposes Grade Separation
(oot Valley 472N Material Pit N39953 Corridor is about 1.0
135 R48E . mile east of the town
Reference: Road Right-of-Way N55119 of Crescent Valley.
Q-44 .
MTP-47 529,30 EurekafLand Airport Lease N56882
MTP-48 17.6 T29N county Iinzn o
MTP-49 R48E )
MTP-50
Road Right-of-Way N55118
177 §29 T29N Signaled Grade '
** Every other ' R48E Telephone Riaht-of-Wayv N2616 Crassing
section is private (underground), 10 fi.
land ina
checkerboard -of-
fashcioz. 2ar 200 S6 ;ﬁgg _Road Right-of-Way N52826, 60 ft. Grade Separation
Table 4.1
S$12 T28N Telephone Right-of-Way N55672 Signaled Grade
S ?te 1:C4,03, | 212 R47E (underground), 10 fi, Crossing
218 512 T28N Powerline Signaled Grade
' R47E : Crossing

(

*Cumulative mileage figures are approximate and refer to this route section only; mileage betwecn adjoining route sections is not contiguous.
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Carlin Route, Crescent Valley Section

Road Crossings &
USGS Cuml. Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Conslderations Considerations Considerations |
Corridor passes
between Cortez
27.0 T27N R47E | and Gold
Cortez 15' Acres mining
Reference: operations.
Q-45
MTP-51 Telephone Right-of-Way N7808,
MTP-52 285 S8 T27N 0. Signaled Grade
MTP-53 ! R47E Crossing
MTP-54 Road Right-of-Way N43670, 50 f.
MTP-55
28.8 S8 T27N Telephone Right-of-Way N30650, Signaled Grade
i RA7E 10 &, Crossing
Plate 2: A4
One smail unevaluated
310 $13 ;Zg archaeological site within
corridor. d
335 26 T27N| Vicinity Rocky Telephone Right-of-Way N30650,
) R46E | Pass 10 &,
Mining Patent
Carico Lake 15' | 358 $3 T26N Signaled Grade
) R46E Crossing 2% Upgrade
Reference:
Q-46
MTP-56
$20 T25N | Dry Canyon
Plate 2: A3 46.0 R46E| Summit Top of Grade
2% Downgrade
490 5§33 T25N | Dry Canyon
' R46E | Spring

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Carlin Route, Crescent Valley Section

Road Crossings &
USGS cuml. Sec Twp Location Archaeological & Proximity to Topographlc Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Consliderations Considerations Conslderations ,
Hall Creek 15' '
Several Unevaluated
Reference: 56.0 S3T23N archaeological sites at
Q-47 ’ R46E Fence various springs within
corridor.
Plate 2: B3, C3
Route crosses a series
Walti Hot of alluvial fans.
Springs 15'
\g:tthdraml, N378, Desert Land One large unevaluated
Reference: 64.0 T22N R46E 7y archaeological site at
Q-48 Beginning of split corridor. quarry within corridor.
Plate 2: B4, C4
Ackerman
Canyon 15 66.0 T22N R46E
Reference: Mining Patent, State Selection
Q-49 Very significant Burial
69.0 s1 ;316: ground near ranch within
Plate 2: D4 corridor.
Mount Corridor is split for approximately | Large unevaluated
Callaghan 15 700 S3T21N 15 miles due to private lands. archaeological site, 2.0
' R46E miles long, along creek
Reference: extending into corridor.
Q-50
MTP-57 72.0 59,10,16 | Grass Valley Corridor passes within
MTP-58 ) T21N R46E | Ranch 1.0 mile of ranch,
MTP-59
iligd 20 T21N
MTP-61 § Si '
ignaled Grade
MTP-62 755 R46E Crossing
2% Upgrade
Plate 2: D2 . .
! S7 T20N End of split corridor
D3, E3, E4 79.0 RAGE
518 T20N | Rye Patch
810 R45E | Canyon Summit Top of Grade

(

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Catlin Route, Crescent Valley Section
Road Crossings &
USGS cul. Sec Twp Location Archaeologlcal & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangte | Miles* Rng Description Land-Use Constraints Historlcal Sites Population Considerations Considerations Constderations |
One significant
830 525 T20N Powerline Right-of-Way N5253, archaeological site within
. R45E 125 1. corridor 0.5 mile east of
high point in section 25.
Spencer Hot M,;,tch point for l::;v:rlme Right-of-Way N25341,
Springs 15' other :
88.0 524 T19N | By Smoky
Plate 3: A2, A3 ’ R45E | Valley Altemnate | Telephone Row N51021,
B2 s or Monitor Valley| 15 ft.
Altemmate. Comm Site N51021

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous,
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Route Section Description
Carlin Route, Big Smoky Valley Alternate

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.

Road Crossings &

USGS Cuml. Sec Twp Location Archaeologlcal & Proximity to Topographic Bridges & Hydrologic Operating '

Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Considerations Considerations
Match point
s24 T1oN| O
0.00 R4SE Crescent Road Row NEV042796, 200 f.

Spencer Hot Valley
Springs 15' Section.
References: i

Q51 05 | S24T19N| PonyExpress Z°:}’1§t’;’:i':;s Trail

MTP-63 R45E} Trail crossing.

MTP-64

MTP-65

MTP-66 40 | St2TIeN Road Row N7219, 66 f. ;’r’c‘f‘:;%'l‘lg?:::sne

MTP-67 R45E Well N39525 within corridor.
Plate 3: A2,
A3 B2 74 | S27TISN Signaled Grade

! ’ R45E Crossing ‘

104 S10 T17N Signaled Grade
. R45E Crossing

Wildcat Peak
18
: Route crosses a long
Reference: S17 T16N| Lander/Nye ies of alluvial

Q52 243 RA5E| county line Fence series of alluvial fans.
Plate 3;: C2,
D2
Millett Ranch
15 Road Right-of-Way N6971, 70 ft. !
References:

Q-53

MTP-68
Pilate 3: D1

¢ ,
{, {_
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Carlin Route, Big Smoky Valley Alternate

UsGs
Quadrangle

Cuml.
Miles *

Sec Twp
Rng

Location
Description

Land-Use Constraints

Archaeological &
Historical Sites

Road Crossings &
Proximity to
Population

Topographic
Considerations

Bridges & Hydrologic
Conslderations

Operating
chslderatlon§

Carvers, NE
75

Reference:
Q-54

Plate 3: E1

45.0

S18 T12N
R44E

Withdrawal N37187, Desert Land Entry

Withdrawal N37189, Desert Land Entry

Signaled Grade
Crossing

Carvers SE
75

References:
Q-55
MTP-69
MTP-70
MTP-71
MTP-72

Plate 4. AS

53.0

S24 T1IN
R43E

Carvers 7.5

References:
Q-56
MTP-73
MTP-74

Plate 4: A4

56.5

S3 T1ON
R43E

Withdrawal N37188, Desert Land Entry

Powerline Right-of-Way N25341, 140 .

Withdrawal R-0345
Road Right-of-Way N39967, 80 f.

Flume Right-of-Way N39891, 10 ft.

Grade Separation,
Highway 376

*Cumulative mileage figures are approximate and refer o this route section only; mileage between adjoining route sections is not contiguous.
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Carlin Route, Big Smoky Valley Alternate

USGS
Quadrangle

Cuml.
Miles *

Sec Twp
Rng

Location
Description

Land-Use Constraints

Archaeological &
Historical Sites

Road Crossings &
Proximity to
Population

Topographic
Considerations

Bridges & Hydrologic
Considerations

Operating
Conslderations

Pablo
Canyon
Ranch 7.5

Reference:
Q-57

Plate 4: B4

59.0

S20 T10N
R43E

61.0

S28 T1ON
R43E

Corridor Is split for approximately 10 miles

due to the town of Hadley, the Hadley
Airport and private lands.

West Leg:

Powerline Right-of-Way NEV064717, 30 ft.
Pipeline Right-of-Way CC09123, 100 fi.
Powerline Right-of-Way N55147, 250 ft.

Powerline Right-of-Way N11777, 25 .
Pipeline Right-of-Way N46556, 50 f.

Road Right-of-Way N46508, 100 .
Withdrawal N39765, Desert Land Entry
Withdrawal N53593, Desert Land Entry
East Leg:

Right-of-Way N54310, 12 fi.

Powerline Right-of-Way N55147, 250 ft
Pipeline Right-of-Way N45089

(underground), 50 ft.

Powerline Right-of-Way N11777, 25 f.

Telephone Right-of-Way N46314
(underground), 100 ft,

Road Right-of-Way N46508, 100 ft.

Grade Separation

Corridor is within 1.0
mile of city of Hadley.

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Carlin Route, Big Smoky Valley Alternate

Road Crossings &

UsSGS Cumi, Sec Twp Location Archaeological & . Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles™* Rng Description Land-Use Constraints Historlcal Sites Population Conslderations Consliderations Considerations
Round Powerline Right-of-Way N25341, 40 ft.
Mountain 7.5
Recreation and Public Purposes Lease,
References: N34726
-58
MTP-75 Road Right-of-Way N53177, 60 fi.
Plate 4: B5 Highway Right-of-Way CC020778 Jett Canyon Pipeline
S$29 T10N . is a significant Signaled Grade
61.5 R43E Telephone Right-of Way N33405, 20 f. histgrical stte across | Crossing
Road Right-of Way N54310, 12 i, corridor.
Flume Right-of-Way N54310, 15 ft.
Pipeline Right-of-Way N45089
(underground), 50 ft.
Powerline Right-of-Way N55247, 250 fi.
S5 TON
630 RA3E
Seyler Peak
7.5
References:
Q-59 725 S$24 T8N Signaled Grade
MTP-76 ° R42E Crossing
MTP-77
MTP-78
Plate 4: C4
San Antonio '
Ranch 15
Refétgraces: s1 N ?Aatch point
1T6l for
MTP-79 85.0 RAE| Kiondike
MTP-80 Alternate
MTP-81 :
Plate 4: D3,

E3

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Route Section Description
Carlin Route, Klondike Alternate

Road Crossings &
USGS cuml. Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating '
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Consliderations Conslderations Conslderations
San Antonio Match point for
s either
Ranch 15 0.00 $11 Tén| Big Smoky Vafley
Plate 4: D3 ’ R41E| Alternate or .
E3 it Baxter Springs
Alternate.
Baxter
Spring 15'
Refg:gl:ces: 523 T6N One significant
MTP-82 2.0 RAE archaeological site within
MTP:88 corridor
Plate 4: D4,
D5, E4, E5
16.5 8311;?; Grade Separation
16.7 S35T4N | Nye/Esmeralda :
. R41E| county line Route crosses a long
series of alluvial fans.
Lone Highway Right-of-Way
Mountain 18’ CC018394, 400 fi.
References: Telephone Right-of-Way
Q-62 s11T3N| CC021488, 40 ft. One unevaluated
MTP-89 18.3 R41E archaeological site within
MTP-80 Powerline Right-of-Way corridor,
MTP-91 NEV043264, 60 ft.
MTP-92
MTP-93 Powerline Right-of-Way N33242, i
751,
Plate 6: A2,
B2
20.6 824R';:152 Grade Separation
Old railroad grade is a
232 S1T2N significant historical site
’ R41E crossing corridor.

C_

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Carlin Route, Klondike Alternate

Road Crossings &
USGS Cumi. Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Conslderations Consliderations
Klondike 7.5' Powerline Right-of-Way
S10 TIN NEV043264, 50 ft.

References: 311 RA42E Grade Separation

Q-63 Highway Right-of-Way N10914

MTP.o5

i S24TIN| . .
33.5 Vicinity Klondike
Plate 6: C2 R42E y
s Telephone Right-of-Way
Mud Lake 15 €25 TIN CC021489, 40 f. Significant archaeological
. 35.0 site within corridor in mining

Refg{gﬁces. R42E Powerline Right-of-Way area.

MTP-96 CC020795, 400 ft. Route passes through

MTP-07 rugged area with high

MTP-123 cuts and fills.

MTP-124 385 S4 T1S | Esmeralda/Nye

MTP-125 ' R42E | county line

MTP-126

MTP-127

Match point for

Plate 6: C3, $9T1S i
C4,D3.D4 39.5 RA42E Goldfield Section.

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Route Section Description
Carlin Route, Monitor Valley Alternate

Road Crossings &
USGS Cuml. Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Conslderations Conslderations
$26 | Match point for
0.0 T19N| Crescent Valley
R45E | Section.
535
T19N .
6.0 R4SE, g?:ﬁ::&to One significant site in Rye
' §1,12,13| £ | lass Route Patch Canyon.
24 T18N| =P
Spencer Hot R45E
Springs 15'
Rate3: A2, 718N | Capo Hom Gape Horn & Slibi for
A3' B2 orn - . e e ior
8o R46E | (Simpson Park Material Site NEV044851 National Register of Historic
Mountains) Places.
Route parallels
Highway 50 from .
. . Extensive earthwork
T18N | Cross Highway | Highway Right-of Way Cape Horn to grade ) . .
135 R46E| S0 NEV042796, 200 fi. separation at east f:dl,{?::ff,f%a;ﬁ,‘ﬁgs 130 linear foot bridge.
edge of Spencer Hot q i )
Springs Quad.
Hickison
Summit 15' Significant petroglyph site Extensive earthwork
180 T18N | Summit of Road Right-of-Way NEV042778, | north of the highway near and rock excavation
References: : R46E | Toquima Range | 400 fi. Hickison Summit must be required for 8.5 miles
Q-65 avoided. over Toquima Range.
MTP-98
MTP-99
MTP-100
MTP-101
MTP-102 East foot of
R TI7N
MTP-103 220 RATE Toquima Range
Plate 3: A4,
B4
t
Dianas S35 | patte Ranch Moni(orll}éanc'h is el}g}:ble for Signalod crossing of Twwo inajor diainage
s 395 116N | Dotte Ranch i | istoric | Signated crassing of
:’g'ncn sowt 95 ";172 Vicinity :,"f:czr;? egister of Historic Highway 82. strucfures
References:
Q-66
MTP-104 821
MTP-105 437 T14N Dianas Punch Significant site at Dianas
MTP-106 : R47E Bowl Vicinity Punch Bowi hot springs.
Plate 3: C4,
D4
- L o

*Cumvlative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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( | Carlin Route, Monitor Vell  Alternate
Road Crossings &

UsGs Cuml. Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Poputlation Considerations Conslderations Considerations
Box Spring
7.5
References:

Q-67 Two large "no-record” sites | Two signaled

MTP-107 495 ;1432 ‘aﬁs‘f of Dry and several small crossings of n‘:fc{"a‘]g drainage

MTP-108 "no-record” sites. Highway 82. structures.

MTP-109

MTP-110
Plate 3: E4
Mosquito
Creek 7.5

Mosquito Creek .
. S1T1IN Two unevaluated sites in
Refgr-gr&ces. 60.0 RA7E zf:::ig;ry road Mosquito Creek area.
Plate 5: A3
Pine Creek
Ranch 7.5 s26.35 | Pine Creek
: Ranch
References: 65.0 T1IN
) secondary road

Q69 R4GE crossings
Plate 5: A2
Corcoran
Canyon 7.5'

, Stone House Application N27690, Desert

Regtglraces. 700 T10N| Ranch Land Entry

MTP-111 ) R46E | secondary road

MTP-112 crossing Road Right-of-Way N6926, 60 fi.
Plate 5: B2
Belmont East $18 TON | East of Black Three major drai '
75 ast of Blac . ree major drainage

740 R46E | Butte Signaled crossing structures.

References:

Q-71

m;g:} :3 Match point for

MTP-115 elther Extensive earthwork

bty

€ M0l jeaven
. Ralston Valley Summit area.
Plate 5: C2
Altemate.

*Cumulative mileage figures are approximate and refer to this route section only; mileage between adjoining route sections is not contiguous.
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Route Section Description
Carlin Route, Baxter Spring Alternate

Cuml.

Road Crossings &

USGS Sec Twp Location Archaeologicatl & Proximity to Topographic Bridges & Hydrologlc Operating
Quadrangle | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Considerations Consliderations
Application N36381, Desert Land
Entry !
Application N34295, Desert Land
Entry
00 24 T8N ",v’,’g;;’,g,f“’,’g,‘,g;’ Application N34294, Desert Land
Belmont East ) R4SE| aemato. Entry
7.5
Application N36210, Desert Land
Plate 5: C2 Entry
Application N36211, Desert Land
Entry
. Town site of Monarch is an
25 s“é;gg vMic?i'r::mh site unevaluated site. Section
v 17 Is an unevaluated site.
Big Ten Peak Application N30010, Desert Land
: . Entry Cross Highway 82- 130 lineal foot bridge and
West 7.5 13.0 RL-‘ISE ¥ggw'ef"8'9 Aoplcation N30005. Desert Land (S:ignal;ed Grade ﬁ;/e major drainage
References: pplication , Desert Lan rossing structures.
Entry
Q-72
MTP-117
MTP-118 N West of Big
14.0 R45E Ten Well
Plate 5: D1 Vicinity
Baxter Spring Cut through afluvial fan will
\ . . i Iverts and
15 Cross Highway 8A- Route crosses a series | TedUire cu ?
25.0 31%1;22 Highway 8A Signaled Grade of alluvial fans at south | 870510 pro:ggt;_on i foot
Plate 4: D4, Crossing end of Toquima Range Lneasures ineal foo
D5, E4. ES ridge and one major
o draihage structure.
Powerline Right-of-Way N25341, )
gg:é:ln:%r'ﬂo Match polnt for 1on. Roiile Giusses a seiies | Cui inrough aiiuviai fan wiii
37.0 5§27 TSN Klondllfeo Powerline Right-of-Way of alluvial fans at north | require culverts and
Plate 4: D3 . R41E Altemnate. NEV043264, 100ft. end of San Antonio erosion protection

E3

Powerline Right-of-Way N33242,
751t

Mountains measures

(,
S

*Cumulative mileage figures are approximate and refer to this route section only; mileage betw

—

ecn adjoining route sections is not contiguous.
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Route Section L.

‘tion

Carlin Route, Ralston Valley Auernate

Road Crossings &

USGS Cuml. | SecTwp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangle Miles * Rng Description Land-Use Constraints Historical Sites Population Conslderations Consliderations Considerations
Match point for
oo | S4TSR Monitor valley '
Altemate.
Belmont East
7.5 . .
Town site of Monarch is an
Plate 5: C2 25 SMREGS'!\EJ :\llilgirr‘z?trych site unevaluated site. Section gr:;:ii?;aled road
: 17 is an unevaluated site.
TIN 200 linea! foot bridge and
Big Ten Peak 85 RasE | Hunts Canyon one major drainage
West 7.5' structure.
Plate §: D1 13.0 T7N| East of Big Ten
’ R45E | Well

) Telephone Right-of-Way N4213,
Baxter Spring 20#.
15 a6 | S28,T4N| West of Thunder | Pipelino Right-of-Way R-0240, *
Plate 4: D4, R44E | Mountain 10 1.
DS, E4, ES Highway Right-of-Way

CC020465, 400 fi.
Tonopah 15°
, Powerline Right-of-Way

References: NEV061459, 30 ft.

Q-73

m';‘};g as0 | ST coccuse Powerline Right-of-Way N32741 Grade separation 130 fineat foot bridge

MTP:12 1 . R44E (underground), 10 ft. atUsS 6 drainage structure.

MTP-122 Powerline Right-of-Way
Plate 6: Ad, NEV048554, 25 ft.
B4 '
Mud Lake 15' .

ss0 | S9.TIS| Match paintfor MoR Lake, a6 discusslon n

Plate 6: C3, : R42E | Goldfleld Section. Calient d' ol
c4, D3, D4 aliente description.

*Cumulative mileage figures are approximate and refer to this route section only;

mileage between adjoining route sections is not contiguous.
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Route Section Description
Caliente Route, Reveille Section

Road Crossings &
USGS Cuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologlc Operating
Quadrangle | Miles * Rng Description Land-Use Constraints Historlcal Sites Population Considerations Considerations Consliderations
Route is within 0.1 mile .
0.0 Caliente of Nevada Girls Training gon'?ectlon wnh Uniz’r!
Center, acific (o passing siding).
Caliente 7.5' Signaled Grade
Crossing. Route is
References: 05 gﬁ;drtfaﬁ?:ada within 0.1 mile of Bridge up to 150" long.
Q-1 ’ Center 9 housing areas and (Clover Creek)
within 0.2 mile of
Plate 10: E4 hospital.
1st crossing,
0.8 Meadow Valley Use roadbed of Bridge up to 170" long.
Wash abandoned U.P. Pioche
Chief Branch along bottom of
Mountain 7.5' canyon formed by
S5T4S 2nd crossing, Meadow Valiey Wash.
References: 13 Re7E | Meadow Valley Abandoned U.P. roadbed . Bridge up to 200’ ong.
Q-2 Wash is an unevaluated site. Route is paraliel to and
approx. 100° from Hwy.
Plate 10: D4 93.
S28 T3S 3rd crossing,
3.2 Meadow Valley | Fence Bridge up to 150' long. | Bridge on sharp curve,
R67E Wash
4th crossing,
33 32%32 Meadow Valley Bridge up to 150’ long.
Wash
5th crossing,
Indian Cove 36 SZ%‘;:;? Meadow Valley Bridge up to 150" long.
7.5 Wash
References: 7.0 s1 L.gg Small wash Fence Bridge up to 75' long.
Q-3 !
MTP-1 .
MTP-2 mm an | Branch of . ! RSule is Taughiy parailei | Use roadbed of
8.2 24 192 | Meadow Valley Significant site near west {4, Hwy. 93, distance abandoned U.P. Pioche | Bridge up to 150 long.
Plate 10; D5 RO7E | \Wash corridor boundary. varies from 100' to Branch across Meadow
Abandoned U.P. roadbed | 1900 Valley.
is an unevalyated site.
Branch of
§25 T2S | Meadow Valley ; ,
10.5 RE7E | Wash Bridge up to 600" long.

* ( ative Mileage figures are approximate and refer to this route section only; mileage betw/

2ining route sections is not contiguous.
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Caliente Route, Reveille Section

Road Crossings &

USGS Ccuml. | Sec Twp Location Archaeological & Proximity to Topographic Bridges & Hydrologic Operating
Quadrangte | Miles* Rng Description Land-Use Constraints Historical Sites Population Considerations Conslderations Considerations
Panaca 7.5 $25 128 Telephone Right-of-Way N43923
References: 10.9 R67E Hwy. 93 (underground), 10 . Grade Separation

Q-4

MTP-1
Route ascends Chief
Plate 10: C e o Bomntl 22 % upgrad
- south side of Bennef .2 % upgrade.
sggg \BJneva:;u;tec.l site near Springs Wash, using a Some sharp curves.
