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1.0 Introduction and Purpose

11 PURPOSE

The project addressed in this report is the Nevada Rail Line (NRL), which would connect the existing
national rail system with the U.S. Department of Energy’s (DOE’s) potential Yucca Mountain Geologic
Repository (Repository). The site would be the nation’s first geological repository designed to store and
dispose of spent nuclear fuel (SNF) and high-level radioactive waste (HLW). The NRL would provide a
means of transporting the waste by rail to the Repository as well as transporting materials by rail to
support Repository construction and operations. Two potential corridors between the existing national
rail system and the Repository have been evaluated: 1) the Caliente Rail Corridor (CRC), beginning near
Caliente, Nevada, and 2) the Mina Rail Corridor, beginning near Fort Churchill, Nevada.

This report describes the operations and maintenance for the Mina Rail Corridor (MRC). The primary
objective of this report is to provide operations and engineering data for DOE’s Rail Alignment
Environmental Impact Statement (RA EIS) Contractor to support preparation of the RA EIS. The
information herein describes the operational characteristics of the NRL as well as the manner in which the
capital facilities are to be maintained and made compliant with Federal Railroad Administration (FRA)
regulations, as applicable. Figure 1-A presents the proposed NRL corridor and alternate rail segments.
The heavy blue line indicates the alignment that is used as the basis for analysis' to estimate train
performance and runtimes (Nevada Rail Partners [NRP] 2007¢). Other route segments are under
consideration and are indicated by red lines.

1.2 CONTENTS
Key topics addressed in this report are:

Train types and traffic projections
Train movements

Train control and communications
Operational interfaces

Shipping documentation

Railroad facilities

Maintenance

Staffing

Operating and maintenance costs

This report provides:

e Documentation and support for the conceptual operations and maintenance planning strategies

¢ A working document for ongoing refinement of the train and yard operating procedures and
maintenance strategies presented herein

e Initial input for DOE’s RA EIS Contractor

e Documentation of the interfaces and agreements among the Nevada Department of Transportation,
National Transportation Operations Center (NTOC), and Repository site development engineering
personnel, including functional, procedural, operational, and other interface information.

' Throughout this and other Nevada Rail Partners (NRP) reports, the phrase “basis for analysis” is used to provide a
frame of reference for NRP’s evaluations of the alignment’s construction engineering and operational
characteristics. -
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1.0 Introduction and Purpose

Facility Locations

Legend
! Bams for Analysis Alignment
= (Exssting Raily
= Bass for Aralyses Algnment |
Arermite Algrment
— Exmting Rail
J | = Interstate Hghways
| | = uS. Hghways
),.,,... | = State Hghways

gt | Federally Recognzea
e | Mative Amencan Lands

’ o DOD Property
MRC KLONDIKE MOW Do Repostary Land Withdrawal
FACILITY - MN2 & MN3 / County Lire

. e
|

Overview Map

MRC SILVER PEAK
MOW FACILITY - MN1 T

:+]

Figure 1-A. MRC Basis for Analysis Alignment and Facility Locations
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1.0 Introduction and Purpose

All of the NRL facilities have concepts based on conventional freight rail operations. There are no
specific components, infrastructure, or systems to accommodate the practices associated with nuclear
materials handling, storage, or operations. In addition, no specific security components, infrastructure, or
systems are included in the current NRL concepts. :

This report is not intended to be a stand-alone document. Sections that overlap with or duplicate
information contained in Operations and Maintenance Report, Caliente Rail Corridor (NRP 2007g)
reference the location of the data in the CRC document.

The following six appendices to this report contain information supporting the operations and
maintenance information contained herein. (Refer to Operations and Maintenance Report, Caliente Rail
Corridor [NRP 2007g] for Appendices A, C, E, and F):

Appendix A — Responsibilities of a Common Carrier Railroad

Appendix B — Estimated Gross Tons by Category for Nevada Rail Line
Appendix C — Assumptions for Determining Numbers of Trains
Appendix D — Train Meet Locations, Fort Churchill to Yucca Mountain®
Appendix E — Consideration for Fencing along the Nevada Rail Line
Appendix F — Bridge Loading Analysis

This report is one of several prepared to support and provide initial input to the draft of the RA EIS. The
other reports are as follows:

Air Quality Emission Factors and Socioeconomic Input, Mina Rail Corridor (NRP 2007a)
Alignment Development Report, Mina Rail Corridor (NRP 2007b) '
Comparative Cost Estimates, Mina Rail Corridor (NRP 2007c¢)

Construction Plan, Mina Rail Corridor (NRP 2007d)

Facilities—Design Analysis Report, Mina Rail Corridor (NRP 2007f)

Route Sections and Structures Report, Caliente Rail Corridor (NRP 2007h)

Each report covers a specific topic for a specific purpose. Accordingly, each report utilizes data from
various sources in varying levels of detail and precision, as appropriate, as well as in different contexts.
Although the reports are consistent in overall conceptual design, numerical values for certain parameters
may vary from one report to another. This variation is due to the conceptual nature of the reports and
their distinct areas of focus; it should not be considered an abnormal situation or an indication of error.

2 Because of location parameters that apply to the MRC sidings but not to the CRC sidings, the graphic contained in
this appendix of Operations and Maintenance Report, Caliente Rail Corridor (NRP 2007g) is not applicable to
Operations and Maintenance Report, Mina Rail Corridor.
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2.0 Operations

21  GENERAL PURPOSE OF RAIL LINE

The primary purpose of the NRL is transport of SNF and HLW to the Repository located at Yucca
Mountain, Nevada. SNF includes both DOE and commercial shipments. In addition, the NRL would
handle shipments supporting the construction of the Repository facilities as well as shipments of waste
disposal packages; site-specific casks; fuel oil; and other, infrequent miscellaneous shipments.

22 ROUTELENGTH

The MRC basis for analysis alignment used for this Operations and Maintenance Report, Mina Rail
Corridor extends between the Union Pacific Railroad (UPRR) rail line in the vicinity of Fort Churchill
and the Repository site at the end-of-line (EOL) facility, a distance of approximately 281 miles. This
includes 27 miles of existing U.S. Department of Defense (DOD) track in addition to the proposed
nominal 254 miles of track addressed in Construction Plan, Mina Rail Corridor (NRP 2007d). Except
for this Operations and Maintenance Report, Mina Rail Corridor, the NRP reports provide data for all
alternate alignment segments so that other alignment segment combinations can be considered. For
purposes of this report, however, the difference in distances between the longest combination of alternates
(309 miles) and the shortest (281 miles) is small (approximately 10 percent) when compared to the overall
length. Thus, these variations have no substantial impact on the overall operations analysis and cost
estimates presented. '

The 281-mile basis for analysis alignment between Fort Churchill and the EOL facility is used to estimate
the maintenance costs presented herein with respect to track, right-of-way (ROW), and systems. It is
envisioned, however, that UPRR would interchange traffic at Hawthorne, Nevada; therefore, the basis for
analysis alignment extending between Hawthorne and the EOL facility, a distance of approximately

223 miles, is used for operations planning and operating costs. '

2.3 COMMON CARRIER OPERATION
Refer to Section 2.3 in Operations and Maintenance Report, Caliente Rail Corridor (NRP 2007g).

24  SINGLE-TRACK RAILROAD _
Refer to Section 2.4 in Operations and Maintenance Report, Caliente Rail Corridor (NRP 2007g).

2.5 HAWTHORNE ARMY DEPOT TRAIN OPERATION

The Hawthorne Army Depot, located in the town of Hawthorne, NV, is a major DOD facility dedicated to
the handling, storage and processing of ammunition. There is an existing railroad alignment between the
town of Hazen, NV, and the Hawthorne Army Depot. The rail yard at the Hawthorne Army Depot is
referred to as Thome, and Hazen is the connection point to the national rail network (UPRR and BNSF
Railway).

The DOD owns the track from Fort Churchill to Thorne, the former being located about 53 railroad miles
north of Thorne. The Hazen—Fort Churchill segment (about 43 miles long) is owned by the UPRR and is
referred to as the Mina Subdivision. UPRR operates over the DOD-owned Fort Churchill-Thorne
segment through an agreement executed with the DOD. Current rail traffic consists of 1-2 trains per week
(round trip) between Hazen and Thorne. '

For clarification, the Thorne rail yard is located approximately 0.5 mile west of the proposed Hawthorne
staging yard.
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3.0 General Train Use Strategies for Track Construction

Trains would be used extensively to support track construction activities by delivering rail, ballast, ties,
and other track material. Track construction would begin when the grading and subballast are complete.
Ties would be placed on the subballast by rubber-tired vehicles. Welded rail would then be pulled from
trains into place on the ties, using rollers and other special equipment. Ballast would be dumped from
trains on the new track, and the track subsequently would be lifted and the ballast compacted beneath it.
This would occur in three passes in order to support the track on 12 inches of ballast.

The general approach for train movement is for the rail trains to operate two days a week and the ballast
trains to operate five days a week during the track construction phase.

It is anticipated that 80-foot rails would be delivered by train from the mills to a portable welding plant in
the Hawthorne area, for welding into 1,440-foot strings. MRC-dedicated rail trains would distribute the
rail from the welding plant to the end of the track. It is estimated that two 20-string, 1,440-foot-long rail
trains would be needed per week. During track construction, the welding plant would be moved from
time to time along the route to be in reasonable proximity of the end of track.

Track construction would require about 2.7 million tons of ballast. Ballast would be obtained from
commercially available sources, new quarries developed along the MRC alignment, or a combination of
these two alternatives; a final determination has yet to be made. During further refinement of
construction train operations, the use of two potential ballast rock quarries (Garfield Hills and Malpais
Mesa South), which are on the basis for analysis alignment, may be assumed.

Assuming 5,000-ton ballast trains and a five-day distribution period per week, about 12 ballast trains per
week would be needed during the track construction phase. The number of trains needed to support track
construction on a daily basis, as discussed in the above paragraphs, demonstrates the need for careful
consideration of siding locations, both temporary and permanent, to support construction train
movements. '
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4.0 Train Types and Traffic Projections

41 TRAFFIC PROJECTIONS

" Table 4-1 presents estimated traffic projections of carloads and trains annually by eight traffic categories

for the 50 year life of the NRL. The eight traffic categories are commercial SNF, HLW, DOE SNF and
Navy cask shipments; and site-specific cask/waste package (SSC/WP), Repository construction-related,
fuel oil, and commercial shared use shipments. Seven of the categories are DOE related. The source of the
traffic numbers for SNF, HLW, Navy, fuel oil, and SSC/WP shipments is the Nevada Transportation
Requirements Document (Bechtel SAIC Company, LLC [BSC] 2005). For the traffic estimates for trains
supporting the construction of Repository facilities, there is not a source document to reference; however,
these traffic estimates represent the latest planning assumptions based on discussions with Repository
planning personnel. Commercial traffic was estimated by an outside consultant under contract to Nye
County, Nevada, in Rail Transportation Economic Impact Evaluation & Planning (Wilbur Smith
Associates [WSA] 2005). From these carload data and tonnage projections, train counts and gross tons
were estimated by year. The data are contamed in Appendix B.

Various cask car and cask design refinements are still underway. Therefore, shipments of SNF, HLW and
Navy HLW to the Repository are not finalized and vary between approximately 11,056 and 9,995 cask cars
over the projected SNF/HLW program. In terms of railroad movements and tonnages, the difference
between assumptions is not significant; it amounts to about seven six-car cask trains per year as compared
to hundreds of trains per year spread over the 25-year period (see Table 4-1). For purposes of this report, it
is assumed that about 10,000 cask cars are shipped over this period.

In addition, because of business planning uncertainties, possible commercial traffic may vary between
5,000 to 15,000 cars per year or between 130 to 390 trains per year. This report is based on 10,293 cars,
which would be approximately 260 trains per year, or five trains per week. If the higher level were to
occur, the number of trains per week would increase by two to three.

Further, SNF traffic is projected to move to the Repository for a period of approximately 33 years, or could
move throughout the 50-year waste acceptance period. Waste disposal containers would continue to move
to the Repository for about an additional three years after the last SNF traffic is received. Fuel oil trains to
support Repository operations, and potential commercial shared-use traffic, are projected through the
50-year life of the NRL. Maintenance-of-way (MOW) trains are not included.

The variation in cask shipments or commercial use is easily absorbed in the normal ebb and flow of the
railroad operations

4.2 NEVADA RAIL GROSS TONNAGE PROJECTION
Refer to Section 4.0 in Operations and Maintenance Report, Caliente Rail Corridor (NRP 2007g).

43 GROSS TONNAGE SUMMARY
Refer to Section 4.0 in Operations and Maintenance Report, Caliente Rail Corridor (NRP 2007g).
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4.0 Train Types and Traffic Projections

Table 4-1. Estimated Traffic Projections of Carloads and Trains

Year Commercial SNF HLW DOE SNF Navy S§SC WP (2/car) Reposit. Construct'n Fuel Qil Comm'l Shared Use TOTAL
j Cars Trains Cars Trains | Cars Trains | Cars Trains| Cars Cars Trains Cars Trains | Cars Trains Cars Trains Cars Trains
1 30 10 39 20 2 2 3 1 200 27 33 1,467 37 122 13 4,440 156 6,317 272
2 80 27 77 39 4 4 3 1 200 47 36 1,467 37 163 26 6,630 208 8,648 378
3 114 29 77 39 9 9 6 1 200 65 38 1,467 37 163 26 7,970 260 10,039 439
4 224 45 77 39 14 14 6 1 200 89 41 1,467 37 163 26 9,010 260 11,206 463
5 314 53 77 39 18 18 12 2 200 122 40 1,467 37 163 26 10,293 260 12,605 475
6 365 61 77 39 24 12 13 3 200 123 40 1,467 37 163 26 10,293 260 12,664 478
7 326 55 77 39 27 14 14 3 200 120 40 1,467 37 163 26 10,293 260" 12,627 474
8 329 55 77 39 28 14 15 3 200 123 40 1,467 37 163 26 10,293 260 12,634 474
9 312 52 86 43 28 14 15 3 200 123 41 1,467 37 163 26 10,293 260 12,626 476
10 316 53 130 44 28 14 15 3 200 142 43 1,467 37 163 26 10,293 260 12,683 480
11 - 316 53 130 44 28 14 15 3 100 142 35 1,467 37 163 26 10,293 260 12,583 472
12 323 54 130 44 28 14 15 3 140 46 163 26 10,293 260 11,022 447
13 345 58 139 46 28 14 15 3 145 48 163 26 10,293 260 11,056 455
14 338 57 144 48 30 15 15 3 144 48 163 26 10,293 260 11,055 457
15 330 55 148 50 34 17 14 3 147 49 163 26 10,293 260 11,056 460
16 341 57 153 51 42 14 14 3 123 41 163 26 10,293 260 11,068 452
17 335 56 153 51 47 16 14 3 148 50 163 26 10,293 260 11,079 462
18 366 61 - 86 29 47 16 14 3 130 43 163 26 10,293 260 11,034 438
19 351 59 47 16 14 3 118 40 | 163 26 10,293 260 10,927 404
20 354 59 47 16 14 3 119 40 163 26 10,293 260 10,931 - 404
21 336 56 48 16 14 3 119 40 163 26 10,293 260 10,914 401
22 333 56 48 16 14 3 105 35 163 26 10,293 260 10,904 396
23 342 57 48 16 109 37 163 26 10,293 260 10,901 396
24 231 39 49 17 86 29 : 163 26 10,293 260 10,779 371
25 40 7 26 9 163 26 10,293 260 10,509 302
26 17 6 163 26 10,293 280 10,465 292
27 12 5 163 26 10,293 260 10,462 291
28 12 5 163 26 10,293 260 10,462 291
29 163 26 10,293 260 10,456 286
30 163 26 10,293 260 10,456 286
31 163 26 10,293 260 10,456 286
32 163 26 10,293 260 10,456 286
33 163 26 10,293 260 10,456 286
34 163 26 10,293 260 10,456 286
35 163 26 10,293 260 10,456 286
.36 163 26 10,293 260 10,456 286
37 163 26 10,293 260 10,456 286
38 163 26 10,293 260 10,456 286
39 163 26 10,293 260 10,456 286
40 163 26 10,293 260 10,456 286
41 163 26 10,293 260 10,456 286
42 163 - 26 10,293 260 10,456 286
43 163 26 10,293 260 10,456 286
44 163 26 10,293 260 10,456 286
45 163 26 10,293 260 10,456 286
46 163 26 10,293 260 10,456 286
47 163 26 10,293 260 10,456 286
48 163 26 10,293 260 10,456 286
49 . 163 26 10,293 260 10,456 286
50 163 26 10,293 260 10,456 286
TOTAL 7,091 1,224 1,877 743 753 332 274 57 2,100 2,823 998 16,137 407 | 8,109 1,287 501,528 12,844 | 538,575 17,892

Notes: 1) This table lists inbound carload and train totals; multiply by 2 for round trip data. 2) These numbers represent mid-range estimates for commercial shared-use traffic.
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5.0 Train Movements

51  ESTIMATED END-POINT-TO-END-POINT RUNTIMES

The design objective is to provide a transit time between the Fort Churchill area and the EOL facility
within a continuous 10-hour period (BSC 2005). Achieving an expeditious runtime is a critical element
of the cost of operating the railroad. The FRA hours of service regulations (49 Code of Federal
Regulations [CFR] 228) limit train and engine crews to 12 hours on duty. If the operating characteristics
do not permit one crew to move a train across the line comfortably within the allotted time, a second crew
is required. Of further consideration is that the crew must go on duty in advance of the train’s departure,
thus consuming some of the allotted 12 hours of service time.

Getting a train over the rail line with a single crew is substantially cheaper than using two. Operating
with two crews means paying additional fringe benefits to the additional employees. There also would
likely need to be a crew change facility at an intermediate point on the line. Building, operating, and
supplying such a facility in a remote location represents costs that are better avoided.

Computer simulations (train performance calculations [TPCs]) were used to estimate the runtimes of
trains over the MRC route. TPCs use train route characteristics (such as route length, gradient, and
curvature) and train characteristics (such as locomotive tractive effort, tonnage, and braking) to determine
the theoretical runtime over the route for a particular train. At the writing of this report, many alternate
alignments are possible for the MRC. For the TPC data presented herein, a group of alignment segments
was selected to serve as the basis for analysis alignment so that train performance could be estimated.
The basis for analysis alignment is presented in Figure 1-A.

A six-car cask train (including two buffer cars and an escort car) was used in the simulations. This train
would have a trailing weight of approximately 1,821 tons. This train consist was selected to evaluate the
upper limit capabilities of a cask train powered by two locomotives, considering the possibility for one
locomotive to become inoperable during the trip. Cask trains of up to 12 cars are being considered, but
additional locomotives would be needed for these trains. Two-locomotive cask trains could vary between
one and six cask cars. Three-car cask trains may become the most common train consist.

The TPC runtimes cited in the text below are for trains operating between Hawthorne, the site of the
interchange with UPRR, and the EOL facility. This alignment is about 223 miles long. It should be
noted; however, that the TPC graphs (Figures 5-A through 5-F) include the Fort Churchill-to-Hawthorne
segment. These segments are included so that operations on the Schurz by-pass route (Schurz 1) could
also be evaluated.

Two runs of a six-car loaded cask train were simulated from Hawthorne to the EOL facility. The consist
of each train was assumed to be identical: two 4,000-horsepower (hp) lo