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Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear Fuel  and High-Level 
Radioactive Waste at Yucca Mountain, Nye County, Nevada – Nevada Rail Transportation Corridor  
(DOE/EIS-0250F-S2) and Environmental Impact Statement for a Rail Alignment for the Construction and 
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APPENDIX B 


INTERAGENCY, INTERGOVERNMENTAL, 

AND STAKEHOLDER INTERACTIONS 


 This appendix describes DOE interagency, intergovernmental, and stakeholder interactions during 
the preparation of the Nevada Rail Corridor SEIS and the Rail Alignment EIS. 

 

During the preparation of the Nevada Rail Corridor SEIS and the Rail Alignment EIS, the 
U.S. Department of Energy (DOE or the Department) has interacted with a number of government 
agencies and other organizations. These interaction efforts have several purposes, as follows: 

•	  To discuss issues of concern with organizations having an interest in or authority over land that the 
Proposed Action would directly affect, or organizations having other interests that some aspect of the 
Proposed Action could affect 

•	  To obtain information pertinent to the environmental impacts analyses 

•	  To initiate consultations or permitting processes, including providing data to agencies with oversight, 
review, or approval authority over some aspect of the Proposed Action 

Sections B.1 through B.8 describe agency and organization interests in the proposed railroad project and 
DOE consultations and interactions with those agencies and organizations. 

B.1 Cooperating Agencies 

The Bureau of Land Management (BLM or the Bureau), the Surface Transportation Board (STB), and the 
U.S. Air Force are cooperating agencies in the preparation of the Rail Corridor SEIS and the Rail 
Alignment EIS, pursuant to Council on Environmental Quality regulations at 40 Code of Federal 
Regulations 1501.6. Since the Draft Nevada Rail Corridor SEIS and Draft Rail Alignment EIS were 
published, DOE invited Nye County, Esmeralda County, Lincoln County, and the City of Caliente to 
become cooperating agencies. Nye County, Esmeralda County, Lincoln County, and the City of Caliente 
have accepted the role of cooperating agencies in the development of the Nevada Rail Corridor SEIS (see 
Section 1.4 of the Nevada Rail Corridor SEIS) and the Rail Alignment EIS (see Section 1.5 of the Rail 
Alignment EIS), pursuant to Council on Environmental Quality regulations, and have participated in the 
preparation of the Nevada Rail Corridor SEIS and the Rail Alignment EIS. The BLM and the STB could 
issue decisions concerning the Proposed Action and alternatives to the Proposed Action and could adopt 
the Nevada Rail Corridor SEIS and the Rail Alignment EIS in whole or in part and use them as a basis for 
their decisions. These federal agencies have management and regulatory authority over lands and 
resources that would be crossed by or be close to the proposed railroad or they have special expertise 
related to the Proposed Action. 

B.1.1  BUREAU OF LAND MANAGEMENT 

DOE met routinely with the BLM to discuss project direction and coordination. DOE has held numerous 
briefings and working meetings with the BLM, including staff from the Tonopah, Ely, Battle Mountain, 
Las Vegas, Reno, and Carson City BLM field offices, regarding the status of the National Environmental 
Policy Act (NEPA) analyses. Table B-1 summarizes examples of major DOE interactions with the BLM. 
In addition, a BLM staff member resided in DOE offices during the development of the Nevada Rail 
Corridor SEIS and the Rail Alignment EIS to facilitate communications and interactions between DOE 
and the BLM. 
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Table B-1.  Summary of DOE interactions with the BLMa  (page 1 of 2). 

Date Office 	 Summary of interaction 

07/14/04 DOE Las Vegas 	 Discussed the schedule for preparation of the Rail Alignment EIS and reviewed 
the preliminary scope and outline for the EIS 

12/02/04 DOE Las Vegas 	 Reviewed the nature of the Proposed Action and alternatives (including 
alternative segments) and the locations of railroad construction and operations 
support facilities for purposes of analysis 

12/14/04 BLM Ely 	 •  Obtained initial information for biological surveys and physical setting 

•	  Discussed unique natural features; soil surveys; BLM special status 
species; fencing; grazing allotments; wetlands; and various wildlife species 

12/15/04 BLM Tonopah 	•  Obtained initial information for biological surveys and physical setting 

•	  Discussed soil surveys; invasive species; wetlands; BLM special status 
species; fencing; grazing allotments; wetlands; and various wildlife species 

01/03/05 BLM Las Vegas Obtained and discussed BLM input on key observation points for aesthetics 
analysis 

01/04/05 BLM Ely Obtained and discussed BLM input on key observation points for aesthetics 
analysis 

01/06/05 BLM 	 Obtained and discussed BLM input on key observation points for aesthetics 
Battle Mountain analysis 

02/08/05 BLM Tonopah •	  Discussed fencing, land segregation, invasive species, and land-use 
conflicts 

•	  Identified potential activities to be considered in the Shared-Use Option 
and the cumulative impacts analysis 

02/16/05 BLM Las Vegas •	  Provided an overview of proposed rail alignment and alternative actions 
for BLM 

•  Learned of BLM concerns 
03/17/05 DOE Las Vegas Discussed the approach for addressing mitigation measures 
04/06/05 BLM Ely Discussed caves, paleontology, and unique natural features 
04/06/05 BLM Las Vegas Formal presentation to BLM on the Rail Alignment EIS to review historical 

perspective; discuss decisions supported by the EIS; the Proposed Action and 
alternatives; use of conceptual design information; approaches to analyzing 
resources; land acquisition; and schedule 

04/12/05 	 DOE Las Vegas Discussed the approach for addressing mitigation measures and a preferred 
alignment 

04/21/05 BLM Las Vegas Reviewed the approach for land acquisition; discussed economic or value 
assessment of mineral resources and ore bodies 

05/18/05 BLM Las Vegas 	 •  Provided an update regarding the Rail Alignment EIS 

•	  Discussed BLM concerns 

•	  Presented and discussed approach to analysis of cumulative impacts 
05/24/05 BLM Ely •	  Discussed availability of mapping of visual resource management 

classifications, and the record of decision for Caliente Management 
Framework 

•	  Planned for and discussed the upcoming resource management plan for the 
Garden Valley area 
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Table B-1.  Summary of DOE interactions with the BLMa  (page 2 of 2). 

Date Office 	 Summary of interaction 

05/26/05 	BLM Battle 
Mountain 

 • Coordinated use of BLM geographical information system data

06/07/05 	BLM Ely  • Provided an update regarding the Rail Alignment EIS 
   •	 Learned of BLM resource management plan update and identified projects 

that should be included in the Rail Alignment EIS 
   • Discussed Rail Alignment EIS cumulative impacts analysis 
06/22/05 BLM Tonopah  • Provided an update regarding the Rail Alignment EIS 
06/29/05 BLM Battle 

Mountain 
 • Provided an update regarding the Rail Alignment EIS

02/07/06-
02/08/06 

DOE Las Vegas  • Presented the DOE preferred alternative segments and received input from
cooperating agencies 

03/14/06-
03/16/06 

BLM Ely  • Draft EIS workshop to discuss Proposed Action and potential impacts

11/28/06 BLM Reno  • Provided an update regarding the Nevada Rail Corridor SEIS and the Rail 
Alignment EIS 

 2/13/07 BLM Carson 
 City 

 • Provided an update regarding the Nevada Rail Corridor SEIS and the Rail
 Alignment EIS 
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a. 	 BLM = Bureau of Land Management; DOE = U.S. Department of Energy; EIS = environmental impact statement; SEIS = supplemental 
environmental impact statement. 

B.1.2 SURFACE TRANSPORTATION BOARD 

DOE met routinely with the STB to discuss project direction and coordination.  DOE has held numerous 
briefings and working meetings with the STB regarding the status of the NEPA analyses. For example, 
the STB: 

•	 Participated in a meeting on July 14, 2004, to discuss the Rail Alignment EIS preparation schedule 
and to review the preliminary scope and outline of the EIS 

•	 Participated in a meeting on December 2, 2004, to review the nature of the Proposed Action and 
alternatives (including alternative segments) and to review the proposed locations of construction and 
operations support facilities for purposes of analysis 

•	 Received a formal presentation from DOE on March 16, 2005, to review the proposed Caliente rail 
alignment alternative segments, use of conceptual design information, framework of the Shared-Use 
Option, and approaches to analyzing various environmental resources 

•	 Participated in a meeting on April 12, 2005, to discuss the approach for addressing mitigation 
measures and a preferred alignment along the Caliente rail corridor and to review the approach for 
acquiring land 

•	 Provided, on April 19, 2005, input regarding the extent to which truck traffic carrying general 
commodities should be evaluated under the No-Action Alternative 

•	 Participated in a 2-day meeting on February 7 and 8, 2006, to discuss the DOE preferred alternative 
segments along the Caliente rail alignment 

•	 Participated, on February 26, 2008, in a teleconference to discuss analyses of cultural resources and 
environmental justice that are consistent with policies and precedents of both agencies. 
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B.1.3  U.S. AIR FORCE 

The U.S. Air Force participated in a meeting on July 14, 2004, to discuss the NEPA document preparation 
schedule and to review the preliminary scope and outline of the Rail Alignment EIS, and a 2-day meeting 
on February 7 and 8, 2006, to discuss the DOE preferred alternative segments along the Caliente rail 
alignment. 

B.1.4  NYE COUNTY, NEVADA 

Nye County, Nevada, is the situs jurisdiction of the Yucca Mountain Repository and portions of the 
proposed railroad and has special expertise on the relationship of DOE’s Proposed Action to the 
objectives of regional and local land-use plans, policies and controls, and to the current and planned 
infrastructure in the county, including public services and traffic conditions. Subsequent to the release of 
the Draft Rail Alignment EIS, DOE invited and Nye County accepted cooperating agency status on the 
Rail Alignment EIS and the Nevada Rail Corridor SEIS. 

B.1.5  ESMERALDA COUNTY, NEVADA 

Esmeralda County, Nevada, contains portions of the proposed railroad and has special expertise on the 
relationship of DOE’s Proposed Action to the objectives of regional and local land-use plans, policies and 
controls, and to the current and planned infrastructure in the county, including public services and traffic 
conditions. Subsequent to the release of the Draft Rail Alignment EIS, DOE invited and Esmeralda 
County accepted cooperating agency status on the Rail Alignment EIS and the Nevada Rail Corridor 
SEIS. 

B.1.6  LINCOLN COUNTY, NEVADA 

Lincoln County, Nevada, contains portions of the proposed railroad and has special expertise on the 
relationship of DOE’s Proposed Action to the objectives of regional and local land-use plans, policies and 
controls, and to the current and planned infrastructure in the county, including public services and traffic 
conditions. Subsequent to the release of the Draft Rail Alignment EIS, DOE invited and Lincoln County 
accepted cooperating agency status on the Rail Alignment EIS and the Nevada Rail Corridor SEIS. 

B.1.7  CITY OF CALIENTE, NEVADA 

The City of Caliente, Nevada, contains portions of the proposed railroad and has special expertise on the 
relationship of DOE’s Proposed Action to the objectives of local land-use plans, policies and controls, 
and to the current and planned infrastructure in the city, including public services and traffic conditions.  
Subsequent to the release of the Draft Rail Alignment EIS, DOE invited and the City of Caliente accepted 
cooperating agency status on the Rail Alignment EIS and the Nevada Rail Corridor SEIS. 

B.2 Other Federal Agencies 

B.2.1  U.S. DEPARTMENT OF THE INTERIOR 

The U.S. Department of the Interior is responsible for most federally owned public lands and natural 
resources. Department of the Interior activities potentially affected by the Proposed Action include 
managing lands and resources, conducting scientific research and investigations, developing resources, 
and carrying out trust responsibilities of the U.S. Government with respect to American Indians. The 
Department of the Interior oversees various bureaus with jurisdictional responsibilities or interests that 
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would be affected by the proposed railroad, including the Bureau of Indian Affairs, the BLM, and the 
U.S. Fish and Wildlife Service. 

The Bureau of Indian Affairs is responsible for administering and managing land held in trust by the 
United States for American Indians, Indian tribes, and Alaska Natives. The Bureau of Indian Affairs is 
responsible for developing forestlands, leasing assets on these lands, directing agricultural programs, 
protecting water and land rights, developing and maintaining infrastructure, and economic development. 

On September 20, 2004, DOE responded to a letter from the Bureau of Indian Affairs, indicating that the 
Department had eliminated one Caliente alternative segment from further consideration based on the 
Bureau’s concern that it would cross lands held in trust for the Timbisha Shoshone Tribe (DIRS 174558­
Sweeney 2004, all). 

To build the proposed railroad along the Mina rail alignment, the Department would construct a segment 
of rail line on the Walker River Paiute Reservation to bypass Schurz, and would operate over segments of 
the existing Department of Defense Branchline that through the Reservation. DOE would need to apply 
to the Bureau of Indian Affairs for a right-of-way in which to construct the rail line. Bureau of Indian 
Affairs regulations in 25 CFR Part 169 establish procedures for the issuance of rights-of-way over Indian 
lands. The Bureau of Indian Affairs was a cooperating agency in the preparation of the Draft Nevada Rail 
Corridor SEIS and the Draft Rail Alignment EIS to fulfill its NEPA responsibilities associated with any 
decision to grant a right-of-way for railroad construction and operations, and because of its expertise in 
American Indian issues. However, the Bureau of Indian Affairs decided not to remain a cooperating 
agency due to the nonpreferred status of the Mina Implementing Alternative resulting from the Walker 
River Paiute Tribe’s withdrawal from the EIS process. 

Under the Endangered Species Act of 1973 (16 United States Code [U.S.C.] 1531 et seq.), as amended, 
the U.S. Fish and Wildlife Service, a bureau of the U.S. Department of the Interior, has responsibility to 
determine if projects such as the proposed railroad would have an adverse impact on endangered or 
threatened species, on species proposed for listing as endangered or threatened, or on designated critical 
habitat. 

•	  DOE met with staff from the U.S. Fish and Wildlife Service on January 27, 2005, March 2, 2006, and 
December 13, 2006, to introduce the project; discuss compliance with the Endangered Species Act; 
and consider potential impacts to threatened and endangered species. 

•	  On April 12, 2006, representatives of the U.S. Fish and Wildlife Service and DOE visited the Caliente 
area to evaluate habitat for southwestern willow flycatchers and discuss impacts to that endangered 
species. 

•	  On March 18, 2005, the U.S. Fish and Wildlife Service sent DOE a list of threatened and endangered 
species and candidate species that occur in the region of influence of the Caliente rail alignment 
(DIRS 174439-Williams 2005, all). 

•	  On December 13, 2006, and April 11, 2007, DOE met with staff from the U.S. Fish and Wildlife 
Service Reno Office to discuss compliance with the Endangered Species Act and requested a list of 
endangered species that occur in the Mina rail alignment region of influence. 

•	  On March 8, 2007, the Fish and Wildlife Service sent DOE a species list for the Mina rail alignment 
and an updated list for the Caliente rail alignment (DIRS 181055-Williams 2007, all). 

•	  On March 13, 2008, DOE submitted to the Fish and Wildlife Service a Biological Assessment of the 
Effects on Threatened and Endangered Species of Constructing and Operating a Railroad from 
Caliente, Nevada, to Yucca Mountain, and requested initiation of formal consultation as required by 
Section 7 of the Endangered Species Act. 
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B.2.2  U.S. ARMY 

B.2.2.1  U.S. Army Corps of Engineers 

The Clean Water Act of 1977 (33 U.S.C. 1251 et seq.) gives the U.S. Army Corps of Engineers 
permitting authority over activities that discharge dredge or fill material into waters of the United States.  
If DOE activities associated with the proposed railroad would discharge dredge or fill into any such 
waters, the Department might need to obtain a permit from the U.S. Army Corps of Engineers. 

On November 4, 2004, March 7, 2006, November 27, 2006, and March 5, 2007, DOE met with the 
U.S. Army Corps of Engineers to provide an overview of the plans for constructing a rail line to Yucca 
Mountain along the Caliente rail alignment and to obtain initial information from the U.S. Army Corps of 
Engineers on the permitting process for Section 404 of the Clean Water Act.  At these meetings, DOE and 
the Corps of Engineers discussed the required state permits; Corps of Engineers jurisdiction over isolated 
waters; the type of permit DOE would have to obtain; content and timing of the permit application; 
potential mitigation; the addition of the Mina rail alignment and related construction plans; and 
compliance with the National Environmental Policy Act. 

On August 28, 2007, DOE met with the U.S. Army Corps of Engineers to discuss the process for 
determining which waters along the rail alignments are regulated under Section 404 of the Clean Water 
Act. On October 16, 2007, DOE submitted to the U.S. Army Corps of Engineers a request for 
jurisdictional determination for the Caliente rail alignment. 

DOE presented a summary of the proposed action of constructing a rail line along the Caliente alignment 
at a pre-application meeting hosted by the U.S.  Army Corps of Engineers in Reno, Nevada, on October 
25, 2007. 

B.2.2.2  U.S. Army – Hawthorne Army Depot 

The mission of the U.S. Army is to serve the American people, to defend the Nation, to protect vital 
national interests, and to fulfill national military responsibilities.  The Mina rail alignment includes 
segments of an Army-owned rail line that runs from the Fort Churchill siding near Wabuska, Nevada, to 
the Hawthorne Army Depot near Hawthorne, Nevada. In addition, DOE is considering constructing a 
segment of rail line and a staging yard facility on the Hawthorne Army Depot.  The U.S. Army, through 
the Hawthorne Army Depot and the U.S. Army Corps of Engineers, was a cooperating agency in the 
preparation of the Draft Nevada Rail Corridor SEIS and the Draft Rail Alignment EIS to ensure that the 
Army fulfilled its NEPA responsibilities associated with any decision to allow DOE to construct a 
segment of rail line and a staging yard facility on Army-controlled property.  The U.S. Army decided not 
to remain a cooperating agency due to the nonpreferred status of the Mina Implementing Alternative 
resulting from the Walker River Paiute Tribe’s withdrawal from the EIS process. The U.S. Army has 
participated in the following meetings: 

• 	 December 23, 2006, to discuss the status of document preparation, and the inclusion of the Mina rail 
alignment as part of the NEPA analysis  

• 	 January 8, 2007, to discuss rail alignment infrastructure in relation to the U.S. Army-established 
safety zones around munitions storage areas  

•	  February 19, 2007, to discuss the location and use of switching yards from the existing U.S. 
Department of Defense Branchline 

DOE/EIS-0250F-S2 B-6 	 DOE/EIS-0369 



  INTERAGENCY, INTERGOVERNMENTAL, AND STAKEHOLDER INTERACTIONS 

B.2.3  U.S. DEPARTMENT OF AGRICULTURE 

The U.S. Department of Agriculture is responsible for ensuring that the potential for federal programs to 
contribute to unnecessary and irreversible conversion of farmlands to nonagricultural uses is kept to a 
minimum. 

On March 9, 2007, DOE sent a letter to the Natural Resources Conservation Service requesting that the 
Service identify prime farmland along the Caliente and Mina rail alignments. In their response, the 
Natural Resources Conservation Service office identified two segments that would potentially cross 
farmland, centered around the junction between the end of the Caliente and Eccles alternative segments 
and the beginning of Caliente common segment 1.  About 2 to 2.4 kilometers (1.2 to 1.5 miles) of the 
northern portion of the Eccles alternative segment would cross private land with the potential to be 
farmed (DIRS 181388-Arcaya 2007, all). 

B.2.4  U.S. ENVIRONMENTAL PROTECTION AGENCY 

On February 20, 2008, DOE met with staff of the U.S. Environmental Protection Agency to discuss that 
agency’s comments on the Draft Rail Alignment EIS, and to describe analyses conducted and changes 
made to reduce the impacts of the Proposed Action on wetlands and other surface waters and comply with 
Section 404 of the Clean Water Act. 

B.3 State of Nevada 

If DOE decided to construct the proposed railroad along the Caliente rail alignment or the Mina rail 
alignment, the Department would need to obtain a range of permits and approvals from the State of 
Nevada (Rail Alignment EIS, Chapter 6, Statutory, Regulatory, and Other Applicable Requirements). 

•	  On March 23, 2005, DOE met with personnel from the Nevada Department of Wildlife to identify 
information that they had regarding wildlife and sensitive animal species that could be included in the 
Rail Alignment EIS. Various species were discussed, as was fencing along the Caliente rail 
alignment. DOE had numerous informal follow-up meetings and conversations with the Nevada 
Department of Wildlife occurred to coordinate sharing of wildlife information. 

•	  On March 23, 2005, DOE met with personnel from the Nevada Division of Forestry to identify 
pertinent information to be used in the Rail Alignment EIS.  The Division of Forestry provided 
direction regarding where to obtain pertinent information. 

•	  On December 20, 2005, DOE met with personnel from the Nevada Department of Transportation to 
introduce DOE plans for constructing a rail line to Yucca Mountain along the Caliente rail alignment 
and to inquire about standards or requirements for road upgrades/improvements, requirements for 
grade-crossing protection, anticipated improvement projects, and other related topics. 

•	  On January 10, 2006, DOE met with the Nevada Bureau of Air Quality concerning air quality permits 
and the Rail Alignment EIS.   The purpose of the meeting was to present to the Bureau a general 
overview of the Nevada Rail Project, and a description of air quality permitting that will be included 
in the Rail Alignment EIS. 

•	  On November 31, 2006, and December 18, 2006, DOE met with the Nevada Division of Water 
Resources to discuss water appropriations for construction and operation of the proposed railroad 
along the Caliente rail alignment and the process for developing and submitting permit applications. 
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B.4 Federal and State Agencies Consulted Jointly 


DOE, the Advisory Council on Historic Preservation, the Nevada State Office of Historic Preservation, 
the BLM, and the STB held numerous meetings during 2005 and 2006 to develop a programmatic 
agreement (see Appendix M) to address DOE responsibilities under Sections 106 and 110 of the National 
Historic Preservation Act and the Council’s implementation regulations.  The programmatic agreement 
provides that an appropriate level of field investigation, including on-the-ground intensive surveys, 
evaluations of all recorded resources in the National Register of Historic Places, assessments of adverse 
effects, and applicable mitigation of identified impacts, be completed prior to commencement of any 
ground-disturbing construction activities (DIRS 176912-Wenker et al. 2006, all). Cultural resource 
requirements for the segment of the rail alignment and the Rail Equipment Maintenance Yard and 
geologic repository operations area interface inside the Yucca Mountain Site boundary are covered by the 
existing programmatic agreement for Development for the Nuclear Waste Deep Geologic Repository at 
Yucca Mountain, Nevada (DIRS 104558-DOE 1988, all) between the DOE Office of Civilian Radioactive 
Waste Management, the Advisory Council on Historic Preservation, and the Nevada State Office of 
Historic Preservation. 

Although not a formal signatory, the Nevada State Historic Preservation Officer has the right at any time, 
on request, to participate in monitoring DOE compliance with the programmatic agreement.  In addition, 
DOE must provide opportunities for consultations with the Advisory Council on Historic Preservation, 
the Nevada State Historic Preservation Officer, the BLM, the STB, and American Indian tribes as 
appropriate throughout the process of implementing the programmatic agreement.  DOE will submit an 
annual report to the Advisory Council, the Nevada State Historic Preservation Officer, the BLM, and the 
STB describing the activities it conducts each year to implement the stipulations of the programmatic 
agreement. DOE will continue to seek input from the Advisory Council on Historic Preservation, the 
Nevada State Historic Preservation Officer, the BLM, and the STB and will interact appropriately to meet 
the reporting and other stipulations of the programmatic agreement. 

B.5 Local Agencies 

Units of local government that would be affected by construction and operation of the proposed railroad 
along the Caliente rail alignment include Esmeralda, Lincoln, and Nye Counties and the City of Caliente. 

Under a Cooperative Agreement with DOE, Nye County conducted a mail survey to property owners 
along or near the Caliente rail alignment to obtain their concerns and thoughts on potential mitigation 
measures (DIRS 182923-Miller 2003, all). Also under the Cooperative Agreement with DOE, the Nye 
County Department of Natural Resources and Federal Facilities conducted an assessment of the potential 
economic benefits of the proposed railroad to Lincoln, Nye, and Esmeralda Counties (DIRS 174090­
Wilbur Smith Associates 2005, all). 

DOE has interacted with Esmeralda, Lincoln, and Nye Counties and the City of Caliente on a regular 
basis throughout the preparation of the Nevada Rail Corridor SEIS and the Rail Alignment EIS.  For 
example: 

•	  On March 23, 2005, DOE conducted an all-day project status meeting with the affected units of 
government, which includes Inyo, Churchill, Esmeralda, Nye, Mineral, White Pine, Lincoln, Clark, 
Lander, and Eureka Counties. Each county provided an oversight activity report.   

•	  On May 24, 2005, DOE provided an annual program update to the Lander County Commissioners. 
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•	  On January 9, 2007, DOE met with Nye County to provide an update on the Nevada Rail Corridor 
SEIS and the Rail Alignment EIS. 

•	  On January 12, 2007, DOE met with Mineral, Churchill, Esmeralda, and Nye Counties to discuss 
potential economic opportunities that would be associated with the Shared-Use Option. 

•	  On February 2, 2007, DOE met with the Nye County Economic Development representatives to 
discuss the potential location of an industrial park the county is considering building near the Yucca 
Mountain Repository. 

•	  On February 26, 2007, DOE met with Lincoln, Mineral, Nye, and Esmeralda Counties to discuss 
potential water-appropriations applications that would be required to construct and operate the 
proposed railroad. 

B.6 American Indian Tribes 

In 1987, DOE initiated the Native American Interaction Program to solicit input from and interact with 
tribes and organizations on the characterization of the Yucca Mountain Site and the possible construction 
and operation of a repository. These tribes and organizations – Southern Paiute; Western Shoshone; and 
Owens Valley Paiute and Shoshone people from Arizona, California, Nevada, and Utah – have cultural 
and historic ties to both the Yucca Mountain area and to the larger region that includes portions of the 
Caliente and Mina rail alignments. 

The Native American Interaction Program concentrates on the protection of cultural resources at Yucca 
Mountain and contributes to a government-to-government relationship with the tribes and organizations. 
Its purpose is to help DOE comply with various federal laws and regulations, including the American 
Indian Religious Freedom Act (42 U.S.C. 1996); the Archaeological Resources Protection Act 
(16 U.S.C. 470aa et seq.); the National Historic Preservation Act (16 U.S.C. 470 et seq.); the Native 
American Graves Protection and Repatriation Act (25 U.S.C. 3001); the American Indian and Alaska 
Native Tribal Government Policy; DOE Order 1230.2, American Indian and Tribal Government Policy; 
Executive Order 13007, Indian Sacred Sites; and Executive Order 13084, Consultation and Coordination 
with Indian Tribal Governments. These regulations and Executive Orders mandate the protection of 
archaeological sites and cultural items and require agencies to include American Indians and federally 
recognized tribes in discussions and interactions on major federal actions. 

Initial ethnographic studies identified three tribal groups – the Southern Paiute, the Western Shoshone, 
and the Owens Valley Paiute and Shoshone – whose cultural heritage includes the Yucca Mountain 
region. Additional ethnographic efforts eventually led to the involvement of 17 tribes and organizations 
in the Yucca Mountain Project American Indian and cultural resource studies. 

The 17 tribes and organizations have formed the Consolidated Group of Tribes and Organizations (an 
informal coalition), which consists of officially appointed tribal representatives who are responsible for 
presenting their respective tribal concerns and perspectives to DOE. A major priority of this group has 
been the protection of cultural resources and environmental restoration at Yucca Mountain.  Members of 
the group have participated in many ethnographic interviews and have provided DOE valuable insights 
into American Indian cultural and religious values and beliefs. These interactions have produced several 
reports that record the regional history of American Indian people and the interpretation of American 
Indian cultural resources in the Yucca Mountain region. 

On June 2, 2004, DOE met with the Consolidated Group of Tribes and Organizations to introduce the rail 
alignment project and learn of their concerns. In October 2004, a small group of designated tribal 
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representatives participated in a field reconnaissance trip along the proposed rail alignment, followed by a 
meeting with the larger consolidated group in late November 2004.   

Based on these efforts, these tribal representatives known as the American Indian Writers Subgroup, a 
subgroup of the Consolidated Group of Tribes and Organizations, prepared American Indian Perspectives 
on the Proposed Rail Alignment Environmental Impact Statement for the U.S. Department of Energy 
Yucca Mountain Project (DIRS 174205-Kane et al. 2005, all). This document provides insight into 
American Indian viewpoints and concerns regarding cultural resources along the Caliente rail alignment 
and long-term impacts of DOE selection of a rail system to transport spent nuclear fuel and high-level 
radioactive waste to a geologic repository at Yucca Mountain, Nevada. This document is a supplement to 
the American Indian Writers Subgroup document produced in 1998 titled American Indian Perspectives 
on the Yucca Mountain Site Characterization Project and the Repository Environmental Impact 
Statement (DIRS 102043-AIWS 1998, all). 

•	  In July 2005, DOE held a tribal update meeting with the Consolidated Group of Tribes and 
Organizations. The rail alignment project and the document prepared by the American Indian Writers 
Subgroup were topics of discussion. 

•	  In September 2005, DOE held a special meeting with the Consolidated Group of Tribes and 
Organizations for discussions on the Environmental Assessment associated with the DOE request for 
a public land order to prevent new mining claims along the Caliente rail corridor study area. 

•	  In April 2006, DOE again met with the American Indian Writers Subgroup for continued discussions 
and updates on the Caliente rail alignment.  After each meeting between DOE and the Consolidated 
Group of Tribes and Organizations or the designated American Indian Writers Subgroup, the tribal 
representatives prepared a series of recommendations for DOE consideration.   

•	  On November 29, 2006, DOE met with the Consolidated Group of Tribes and Organization to discuss 
the inclusion of the Mina rail alignment for analysis in the Nevada Rail Corridor SEIS and the Rail 
Alignment EIS and to provide an update on analysis of the Caliente rail alignment. 

•	  On November 27, 2007, DOE hosted a meeting with the Consolidated Group of Tribes and 
Organizations to discuss program updates and receive comments on the Draft Rail Alignment EIS for 
eventual incorporation, along with responses, in the Comment Response Document for the Final EIS. 

The Walker River Paiute Tribe is a Northern Paiute tribe and is a federally recognized tribal entity 
eligible to receive services from the Bureau of Indian Affairs. If DOE constructed and operated the 
proposed railroad along the Mina rail alignment, the Department would construct a segment of the rail 
line on the Walker River Paiute Reservation to bypass Schurz, and operate over segments of the existing 
Department of Defense Branchline that runs through the Reservation. DOE would need to apply to the 
Bureau of Indian Affairs for a right-of-way in which to construct the railroad. The Walker River Paiute 
Tribe had initially agreed to become a cooperating agency in the preparation of the Draft Nevada Rail 
Corridor SEIS and the Draft Rail Alignment EIS to allow the Tribe to make an informed decision on 
granting a right-of-way and because of the Tribe’s special expertise associated with the environmental 
resources on the Reservation. However, on April 17, 2007, the Walker River Paiute Tribal Council 
announced a resolution that withdrew the Tribe from participating in the EIS process.  The Walker River 
Paiute Tribe also decided to withdraw as a cooperating agency. Before withdrawing from the EIS 
process, the Walker River Paiute Tribe participated in several status meetings to discuss the Proposed 
Action and environmental analyses and document preparation. 
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B.7 Government Organization Having Oversight of DOE Activities 
Related to the Proposed Railroad, Nuclear Waste Technical 

Review Board 

The Nuclear Waste Policy Amendments Act of 1987 (42 U.S.C. 10101 et seq.) created the 11-member 
Nuclear Waste Technical Review Board to evaluate DOE scientific and technical activities related to the 
management and disposal of the Nation’s commercial spent nuclear fuel. The Technical Review Board’s 
primary responsibility is to evaluate (1) the site characterization phase of the Yucca Mountain Project and 
the activities associated with determining whether the Yucca Mountain Site is suitable for further 
development as a geologic repository, and (2) the packaging and transportation of spent nuclear fuel and 
high-level radioactive waste. 

The mandate of the Nuclear Waste Technical Review Board is to evaluate the scientific and technical 
work DOE is performing in its commercial nuclear waste disposal program.  The Technical Review 
Board makes scientific and technical recommendations to DOE. 

B.8 Stakeholders 

On April 8, 2004, DOE published a Notice of Intent (69 FR 18565) that announced it would prepare an 
EIS for the alignment, construction, and operation of a railroad for shipment of spent nuclear fuel, high-
level radioactive waste, and other materials from a site near Caliente, Lincoln County, Nevada to a 
geologic repository at Yucca Mountain. 

After the Notice of Intent was published, but prior to the initiation of field activities to support the Rail 
Alignment EIS, DOE conferred with the Nye, Esmeralda, and Lincoln County commissioners on the 
planned field activities in their areas. To focus the initial discussion, DOE, together with Nye, Esmeralda, 
and Lincoln County representatives, organized and participated in one teleconference and four formal 
meetings. These interactions included approximately 10 interested parties.  At these meetings participants 
discussed a methodology for informing stakeholders along the corridor of the nature and frequency of 
field work. As a result of these discussions, the county commissioners requested that DOE undertake 
face-to-face meetings with the stakeholders along the Caliente corridor to explain the planned field 
activities. 

Starting in June 2004 and continuing into the fall, DOE began a major stakeholder interaction program to 
visit and inform stakeholders of planned field activities in support of the Rail Alignment EIS.  DOE 
conducted approximately 30 face-to-face stakeholder interactions in Nye County, Esmeralda County, and 
Lincoln County. The interactions were conducted in concert with Nye and Lincoln County 
commissioners. Stakeholders included private land owners, grazing allotment permittees, mine operators 
and holders of mining claims, owners of commercial enterprises, and representatives from petroleum 
companies. In addition, as a result of a meeting with the representatives of the N-4 Grazing Board and 
Lincoln County, DOE organized two formal meetings in September 2004 to meet with grazing allotment 
permittees in Lincoln County. Approximately 27 stakeholders attended these two meetings. 

To continue the stakeholder involvement effort, DOE appointed and maintained a Stakeholder Liaison 
whose function is to visit and/or telephone stakeholders and answer questions on the rail project, provide 
information, discuss agreements for access to private property, and inform stakeholders of field activities 
in their areas. About 105 face-to-face communications occurred from the fall of 2004 to the spring of 
2006. In addition, the Stakeholder Liaison telephoned many stakeholders to arrange for face-to-face 
meetings and also to keep them informed of field activities. Moreover, while traveling through areas 
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along the corridors, the Stakeholder Liaison would occasionally stop and visit spontaneously with 
stakeholders met during past encounters to answer questions and provide status on the rail project. 

In parallel with the interactions by the Stakeholder Liaison, DOE participated in additional stakeholder 
interactions along the Caliente corridor. In January 2005 DOE conducted a multiple-day trip to revisit 
many of the stakeholders DOE met during prior trips in 2004. During the January 2005 interactions, 
DOE engaged with approximately 25 stakeholders. These included private property owners, mine 
operations and holders of mining claims, local administrators, owners of commercial enterprises, and 
grazing allotment permittees. 

On October 13, 2006, DOE published an Amended Notice of Intent (71 FR 60484) that announced the 
expanded scope of the Rail Alignment EIS to include detailed analyses of construction and operation of a 
railroad in the Mina corridor. 

DOE interfaced on a regular basis (approximately bi-weekly) with the Walker River Paiute Tribe from 
April 2006 to April 2007. At these meetings DOE and the Walker River Paiute Tribe discussed various 
topics and DOE provided answers to questions related to the rail project. 

Stakeholder interactions continued as the Stakeholder Liaison met on two separate occasions (July 2007 
and August 2007) with the Utilities Supervisor of the Goldfield area to discuss impacts near Goldfield, 
Nevada. The BSC Stakeholder Liaison engaged in meetings in October 2007 with members of three off-
road racing clubs. 

Prior to the release of the Draft Rail Alignment EIS, DOE pursued a stakeholder initiative to inform 
stakeholders of the release of the document and give notice of the upcoming public comment hearings. 
DOE held approximately 35 face-to-face stakeholder interactions. Stakeholders included private property 
owners, grazing allotment permittees, and owners of commercial enterprises (DIRS 185397-Mrotek 2008, 
all). 
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APPENDIX C 


EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON 

SEGMENTS 


 

 This appendix describes the process DOE used to evaluate and determine the range of alternative 
segments considered in the Rail Alignment EIS and the results of that process. 

 
Section C.7 defines terms shown in bold italics.  

 

Section C.1 of this appendix describes how the U.S. Department of Energy (DOE or the Department) 
developed the preliminary range of alternative segments. Section C.2 describes the public scoping 
process and the comments DOE received and used as input to development of the sets of alternative 
segments  and common segments analyzed in detail in the Rail Alignment Environmental Impact 
Statement (EIS). Section C.3 describes the alignment identification and analysis process. Section C.4 
describes alternative segments eliminated from detailed analysis. Section C.5 describes the process DOE 
used to refine the alternative segments. 

C.1 Development of the Range of Alternative Segments 

To develop the range of alternative segments for evaluation in the 
Rail Alignment EIS, DOE evaluated a suite of potential alternative 
segments for the Caliente Implementing Alternative and the Mina 
Implementing Alternative to determine whether they would be 
practical or feasible from a technical, environmental, and 
economic standpoint. To develop the range of alternative 
segments, DOE: 

• 	 Identified public comments related to alternative segments; 
considered comments that suggested specific alternative 
segments, and comments that could be construed as criteria to 
modify the preliminary alternative segments and common segments described in the Notices of Intent 
(69 Federal Register [FR] 18565, April 18, 2004; and FR 60484, October 13, 2006), or as criteria to 
identify new alternative segments. 

•	  Identified engineering factors relevant to the design and construction of a rail line; considered factors 
consistent with those of railroad-industry standards and practices. 

•	  Identified environmental features to determine whether they would be directly affected by potential 
alternative segments and common segments; considered features such as springs, wetlands, and 
Wilderness Study Areas. 

•	  Identified potential conflicts with land uses, including American Indian lands, private lands, and 
mineral resources. 

•	  Evaluated then-currently available information, such as U.S. Geological Survey topographic maps 
and associated databases. 

Alternative segments are
portions of the rail alignments
for which DOE is considering
two or more routes for the rail
line.  

Common segments are
portions of the rail alignments 
for which DOE has identified a
single route for the rail line.
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•	  Evaluated the suite of potential alternative segments to determine whether they could be constructed 
to satisfy the engineering factors and avoid environmental features. 

•	  Estimated costs to construct each potential alternative segment. 

The process involved a number of steps for each rail corridor, as depicted on Figure C-1. Sections C.2.1 
through C.5 describe the evaluative process and results in more detail. 

C.1.1 	 DEVELOPMENT OF THE RANGE OF ALTERNATIVE SEGMENTS WITHIN 
THE CALIENTE RAIL CORRIDOR 

In the Notice of Intent to Prepare an EIS for the Alignment, Construction, and Operation of a Rail Line to 
a Geologic Repository at Yucca Mountain, Nye County, Nevada (69 FR 18565, April 8, 2004) (Notice of 
Intent), DOE identified preliminary alternative segments and common segments to be evaluated in the 
Rail Alignment EIS (Figure C-2). 

The Department estimated that about 55 percent of the length of the Caliente rail corridor would not have 
alternative segments and these areas would be referred to as common segments.  In the Notice of Intent, 
DOE indicated it would consider potential alternative segments outside the 0.4-kilometer (0.25-mile)­
wide Caliente rail corridor that might minimize, avoid, or otherwise mitigate adverse environmental 
impacts. More specifically, DOE invited comment on the following: 

• 	 Should additional alternative segments be considered that might minimize, avoid, or mitigate adverse 
environmental impacts, such as avoiding Wilderness Study Areas, American Indian trust lands, or 
encroachment on the Nevada Test and Training Range? 

• 	 Should any of the preliminary alternative segments be eliminated from detailed study? 

C.1.2 	 DEVELOPMENT OF THE RANGE OF ALTERNATIVE SEGMENTS WITHIN 
THE MINA RAIL CORRIDOR 

In the Amended Notice of Intent to Expand the Scope of the Environmental Impact Statement for the 
Alignment, Construction, and Operation of a Rail Line to a Geologic Repository at Yucca Mountain, Nye 
County, NV (71 FR 60484, October 13, 2006) (Notice of Intent), DOE announced that it had identified 
preliminary alternative segments and common segments for the Mina rail corridor to be evaluated in the 
Rail Alignment EIS (Figure C-3). In response to communications with the Walker River Paiute Tribe, 
DOE initiated a study to determine the feasibility of a rail line in the Mina rail corridor and to identify 
preliminary alternative segments (DIRS 180222-BSC 2006, all).   

Based on this preliminary feasibility study, and the resultant alternative segments and common segments, 
DOE determined that the Mina rail corridor did warrant further detailed study.   

The resulting alternative segments and common segments were presented in the Amended Notice of 
Intent. Through the Notice, DOE solicited input from the public regarding either the elimination of 
alternative segments, or identification and evaluation of any additional alternative segments within the 
Caliente rail corridor or Mina rail corridor that would reduce or avoid potential adverse environmental 
impacts. 
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Figure C-1.  Process used to evaluate the Caliente and Mina rail corridors. 
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Figure C-2. Caliente rail corridor preliminary alternative segments and common segments as identified in the Notice of Intent. 
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Figure C-3. Mina rail corridor preliminary alternative segments and common segments as identified in 
the Amended Notice of Intent. 
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C.2 Public Scoping 


C.2.1  CALIENTE RAIL ALIGNMENT PUBLIC SCOPING 


The Notice of Intent identified preliminary alternative segments to be evaluated in the Rail Alignment 
EIS. DOE evaluated all public comments received as a result of the public scoping process. 

The Department considered comments the Bureau of Land Management (BLM) received during its public 
meetings on the DOE proposed land withdrawal from surface and mining entry for the Caliente rail 
corridor (see Chapter 1 of the Rail Alignment EIS) and information from interviews conducted by 
Lincoln and Nye Counties. 

From these sources, DOE identified and evaluated all comments that could affect the preliminary 
alternative segments identified in the Notice of Intent and common segments. Some commenters offered 
specific recommendations or alternative segments, such as: 

•	  Establish the interface with the Union Pacific Railroad near Elgin, Nevada. 

•	  Start in Caliente, Nevada, and follow U.S. Highway 93 and State Route 375 to avoid Garden Valley. 

•	  Cross south of the Weepah Springs Wilderness and pass through Seaman Narrows to Murphy Gap 
and then north to avoid Garden Valley. 

•	  Bypass Goldfield to the west to avoid the town and its historic mining district. 

Commenters also suggested that DOE use various criteria to modify the preliminary alternative segments 
and to identify new alternative segments. For example, commenters suggested that DOE avoid conflicts 
with, or impacts to, sensitive biological and cultural resources, mineral resources, mining operations, 
American Indian trust lands, the Nevada Test and Training Range, ranching and grazing land uses, and 
private lands. 

C.2.2  MINA RAIL ALIGNMENT PUBLIC SCOPING 

In the Amended Notice of Intent, DOE invited public comments concerning the evaluation of the Mina 
rail alignment in the Rail Alignment EIS. DOE developed a range of alternative segments for the Mina 
rail corridor to be evaluated in the EIS. The initial alternative segments and common segments were 
documented in the Mina Rail Route Feasibility Study (DIRS 180222-BSC 2006, all). DOE presented the 
preliminary alternative segments at public scoping meetings and through information provided at reading 
rooms in various towns in the general vicinity of the Mina rail corridor (see Chapter 1 of the Rail 
Alignment EIS). 

DOE considered comments that suggested specific alternative segments and comments that could be 
construed as criteria to modify the preliminary alternative segments and common segments described in 
the Amended Notice of Intent, or as criteria to identify new alternative segments.  Some commenters 
offered specific recommendations or alternative segments, for example: 

•	  Follow the existing (unused) rail roadbed through Tonopah to minimize impacts. 

• 	 Follow the existing rail roadbed where feasible. 

• 	 Move Mina rail alignment Montezuma alternative segment 2/Caliente rail alignment Goldfield 
alternative segment 4 as far west as possible to avoid mining claims in the area. 

• 	 Avoid all communities. 
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DOE considered all comments and in some cases identified alternative segments that warranted further 
investigation. Commenters also suggested that DOE use various criteria to modify the preliminary 
alternative segments and to identify new alternative segments. 

C.3 Alignment Identification and Analysis 

C.3.1  CALIENTE RAIL CORRIDOR ALIGNMENT IDENTIFICATION AND ANALYSIS 

Following the public scoping process, DOE identified additional alternative segments for the Caliente rail 
alignment, and modified the preliminary alternative segments and common segments identified in the 
Notice of Intent. To do so, DOE used a computer-based modeling system that allowed the Department to 
consider multiple alternative segments within the geographic area of the Caliente rail corridor. 

First, DOE used the computer modeling system to evaluate topographic data to determine whether 
common segments and alternative segments would be relatively linear, or whether they would need to 
curve to avoid or reduce conflicts with areas having greater topographic relief, such as mountain ranges or 
associated foothills. Topographic data were based on U.S. Geological Survey maps compiled from two 
sets of information: (1) year 2003 roads, streams, and other landmarks and (2) year 2000 (or more recent) 
contour data. The system integrated topographic data with engineering factors, specifically the 
project-specific design elements and the associated standard. Table C-1 lists the primary engineering 
factors and standards DOE considered. 

Table C-1.  Primary engineering factors considered in the identification and analysis of Caliente and 
Mina alternative segments and common segmentsa (page 1 of 2). 

Design element Standard Refinement software input 

Civil works design speed 60 miles per hourb Included in curvature and grade 
specifications 

Operating train speed Maximum 50 miles per hour Included in curvature and grade 
specifications 

Construction right-of-way width 1,000 feetc (nominal) Defined 1,000-foot-wide 
right-of-way 

Operations right-of-way width 
(minimum) 

200 feet (nominal); expected to be 
narrower than the construction right-
of-way in most cases. In some areas it 
could be the same width as the 

Addressed by setting cut bench 
width 

construction right-of-way. Actual 
operations right-of-way would be 
defined during final design. 

Vertical curves: rate of change 
between track gradients 

Comply with American Railway 
Engineering and Maintenance-of-Way 
Association speed-based criteria 

Defined in network data settings 

Rail roadbed section 

Roadbed width (fill) 

Roadbed width (cut) 

15 feet 6 inchesd from centerline, 
31 feet total 

62 feet total 

Generalized cross sections 
addressed through settings of cut 
bench width and geotypes 

Subballast depth Minimum 6 inches 
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Table C-1.  Primary engineering factors considered in the identification and analysis of Caliente and 
Mina alternative segments and common segmentsa (page 2 of 2). 

Design element 	 Standard Refinement software input

Vertical grades 
Maximum (allowable)  

  
2 percent (curve-compensated) 	

 
Network data set so that grades on 
curves had to be compensated at 
0.04 percent per degree of curve 

Horizontal curve 	

Maximum degree of curve for 
yards and sidings 

Minimum length of spiral per 
0.5 inch of superelevation 

Tangent lengths (between 
horizontal reverse curves) 

6°–00” (mainline); radius = 955 feet 

10°–00”; radius = 574 feet 

 
30 feet 


300 feet 
150 feet (yards, sidings, and back 
tracks) 

Defined in network data settings 

 

Approximated with stiffness 
parameter in network data settings 

Clearances for highway overpass 
Vertical 

  
24 feet minimum 	 Vertical clearances requirements 

set as linear feature crossing rule 

  

a. Source: DIRS 180916-Nevada Rail Partners 2007, all. 
b. To convert miles per hour to kilometers per hour, multiply by 1.6093. 
c. To convert feet to meters, multiply by 0.3048. 
d. To convert inches to centimeters, multiply by 2.54. 

DOE considered the following environmental and land-use features: 

•	  Springs 

•	  Wilderness Areas, Wilderness Study Areas, and wildlife preserves 

•	  Locations of sensitive biological species 

•	  Cultural resources 

•	  Private lands, including patented mining claims 

•	  Native American trust lands 

•	  Federally managed lands, including the Nevada Test and Training Range, U.S. Forest Service lands, 
and national parks 

With this integrated information, the computer modeling system identified and evaluated several million 
routes within the geographic limits defined by the input of start and stop points. The system, however, 
identified the 20 to 50 potential routes (for each start/stop point set) that came closest to, or most satisfied, 
engineering factors, and minimized or avoided conflicts with environmental and land-use features at the 
lowest cost to construct. For example, the modeling system identified a series of potential routes running 
west from Caliente across the Chief Range, some of which passed through Antelope Canyon. These 
routes were not presented in this appendix because they would have required extensive tunneling, which 
was considered undesirable in the design of the alignment, and would generally exceed maximum grade.  
Based on the results of this computer analysis, DOE selected a suite of common segments and alternative 
segments (Figure C-4) from which DOE identified the range of reasonable alternative segments analyzed 
in detail. 
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For each alternative segment and common segment, the computer modeling system provided information 
and data in a number of ways, including plan and profile, horizontal and vertical curvatures, and grade 
profiles. DOE used this information and data to estimate construction-related items such as earthworks 
(cuts, fills, and haulage) and rail roadbeds (subballast, ballast, track, and ties), and to identify design 
features such as bridges, overpasses, and underpasses. DOE also used the computer modeling system to 
develop preliminary construction-cost estimates by considering cost factors for construction-related items 
and design features. In general, the avoidance of environmental and land-use features typically resulted 
in alternative segments and common that were longer, which tended to increase earthworks, length of rail 
roadbeds, the number of structures, and, thus, construction costs (DIRS 180916-Nevada Rail Partners 
2007, all). 

Figure C-4 shows the full suite of common segments and potential alternative segments DOE produced 
for the Caliente rail corridor as a result of its analyses and public scoping comments. 

C.3.2  MINA RAIL CORRIDOR ALIGNMENT IDENTIFICATION AND ANALYSIS 

DOE developed the Mina Rail Route Feasibility Study (DIRS 180222-BSC 2006, all) to determine the 
feasibility of identifying a 0.4-kilometer (0.25-mile)-wide corridor in which to engineer a rail alignment 
that meets specific engineering criteria. As with the Caliente rail alignment, DOE employed software 
(using data from the feasibility study) to determine the feasibility of new alternative segments and 
common segments and realign existing alternative segments and common segments based on comments 
received during the scoping period. The software computes each segment’s horizontal and vertical 
geometry and the cut and fill (earthwork) needed to construct each.  The software then computes the 
segment geometries, incorporating topographic information, location-specific information, cross-section 
templates, and engineering criteria (as listed in Table C-1).  Also addressed within the system were 
environmental and land-use features to be considered including: 

•	  Springs 

•	  Wilderness Areas, Wilderness Study Areas and wildlife preserves 

•	  Locations of sensitive biological species 

•	  Cultural resources 

•	  Private lands, including patented mining claims 

•	  American Indian trust lands 

•	  Federally managed lands, including the Hawthorne Army Depot, U.S. Forest Service lands, and 
national parks 

The modeling software derived alternative segments and common segments that met the applicable 
design criteria while addressing the need to minimize or avoid potentially adverse environmental impacts. 

For each alternative segment and common segment, the software provided information and data in a 
number of ways, including plan and profile, horizontal and vertical curvatures, and grade profiles.  DOE 
used this information and data for each alternative segment and common segment to estimate 
construction-related items such as earthworks (cuts, fills, and haulage) and rail roadbeds (subballast, 
ballast, track, and ties), and to identify design features such as bridges, overpasses, and underpasses. 

DOE also used the software to develop preliminary construction cost estimates by considering cost factors 
for construction-related items and design features. In general, the avoidance of environmental features 
typically resulted in longer common segments and alternative segments, which tended to increase  
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Figure C-4.   Suite of potential alternative segments for the Caliente rail corridor. 

D
O

E
/E

IS
-0369 

C
-10 






 EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

earthworks, length of rail roadbeds, and the number of structures, and thus, construction costs 
(DIRS 180916-Nevada Rail Partners 2007, all). 

As a result of the scoping process and subsequent analyses, DOE made several changes to the Mina rail 
alignment, as follows: 

•	  At the request of the Walker River Paiute Tribe, eliminated two of the initial Schurz alternative 
segments and added three others. 

•	  Made a slight modification to Mina common segment 1 in the Redlich area. 

•	  Added a new alternative segment called Montezuma 3, which combined the northern section of 
Montezuma 2 and the southern section of Montezuma 1 with a crossover along the alluvial fans north 
of the Montezuma Range. The result was a new alignment that would avoid the communities of 
Goldfield and Silver Peak. 

Figure C-5 shows the full suite of alternative segments and common segments DOE produced for the 
Mina rail corridor as a result of its analyses and public scoping comments. 

C.4 Alternative Segments Eliminated from Detailed Analysis 

Council on Environmental Quality regulations that implement the procedural requirements of NEPA 
(40 CFR 1502.14) and DOE regulations (10 CFR Part 1021) require the identification and evaluation of a 
range of alternatives that might accomplish the objectives of the Proposed Action.  In accordance with 
these regulations, this section briefly describes the alternative segments DOE eliminated from detailed 
study and the reasons for their elimination. Alternative segments and common segments DOE did not 
eliminate are those that are practical or feasible from a technical, environmental, and economic 
standpoint. 

DOE adjusted alternative segments and common segments described in Section 2.2 of the Rail Alignment 
EIS from those identified in the Notice of Intent and the Amended Notice of Intent. In some cases, the 
lengths of the common segments have changed as alternative segments have been eliminated.  The 
primary reasons for eliminating or adjusting an alternative segment include: 

•	  Environmental constraints, such as impacts to Wilderness Areas or wildlife preserves 

•	  Avoidance of private lands, mineral resources, or oil resources 

•	  Engineering considerations, such as steep, heavy grades; tight curvature; tunneling; or excessive 
excavation or placement of fill materials 

•	  Public safety and national security issues associated with the Nevada Test and Training Range 

C.4.1 	 CALIENTE RAIL ALIGNMENT ALTERNATIVE SEGMENTS ELIMINATED 
FROM DETAILED ANALYSIS 

Figure C-6 shows the Caliente rail alignment alternative segments DOE eliminated from detailed analysis. 
Table C-2 lists the alternative segments DOE identified in its Notice of Intent (69 FR 18565, April 8, 
2004) and added for consideration based on public comments received during the EIS scoping process.  
The table also summarizes the reasons DOE eliminated certain of these alternative segments from detailed 
analysis in the Rail Alignment EIS. 
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Figure C-5.  Suite of potential alternative segments for the Mina rail corridor. 
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Figure C-6.  Caliente rail alignment alternative segments DOE eliminated from detailed analysis. 
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Table C-2.  Caliente rail alignment alternative segments identified and analyzed or eliminated from 
detailed analysis (page 1 of 3). 

Map area 
Alternative 

segment 
Notice of 

Intent Scoping Analyzed in detail or eliminated 

Interface 
with the 
Union 

Caliente Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Pacific 
Railroad 
Mainline 

Eccles Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Crestline Alternative 
segment 
identified 

Eliminated because engineering criteria not 
met. 

Elgin Alternative segment 
identified 

Eliminated because it would exceed maximum 
allowable grade. 

White River 
Valley Area 

White 
River 1 

Alternative 
segment 
identified 

With the elimination of White River 2 and 3, 
White River 1 became part of Caliente 
common segment 1. 

White 
River 2 

Alternative 
segment 
identified 

Eliminated because engineering criteria not 
met and possible requirement for tunnel 
through Timber Mountains. 

White 
River 3 

 Alternative segment 
identified 

When White River 2 and 3 were eliminated, 
White River 3 became part of Caliente 
common segment 1. 

White 
River 4 

 Alternative segment 
identified 

Eliminated because engineering criteria not 
met and possible requirement for tunnel 
through Timber Mountains. 

Garden 
Valley Area 

Garden 
Valley 1 

Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Garden 
Valley 2 

Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Garden 
Valley 3 

 Alternative segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Garden 
Valley 4 

 Alternative segment 
identified 

Eliminated because of operational issues. 

Garden 
Valley 5 

 Alternative segment 
identified 

Eliminated because engineering criteria not 
met. 

Garden 
Valley 6 

 Alternative segment 
identified 

Eliminated because engineering criteria not 
met. 

Garden 
Valley 7 

 Alternative segment 
identified 

Eliminated because engineering criteria not 
met. 

Garden 
Valley 8 

 Alternative segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 
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Table C-2.  Caliente rail alignment alternative segments identified and analyzed or eliminated from 
detailed analysis (page 2 of 3). 

Map area 
Alternative 

segment 
Notice of 

Intent Scoping Analyzed in detail or eliminated 

South 
Reveille 
Area 

South 
Reveille 1 

Alternative 
segment 
identified 

Eliminated because it would cross into the 
South Reveille Wilderness Study Area. 

South 
Reveille 2 

 Alternative segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

South 
Reveille 3 

 Alternative segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

South 
Reveille 4 

 Alternative segment 
identified 

Eliminated because engineering criteria not 
met. 

Mud Lake 
Area 

Mud Lake 
1 

Alternative 
segment 
identified 

Eliminated because it links to Goldfield 2, 
which was also eliminated. 

Mud Lake 
2 

Alternative 
segment 
identified 

Eliminated because it links to Goldfield 2, 
which was also eliminated. 

Goldfield 
Area 

Goldfield 
1 

Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Goldfield 2 Alternative 
segment 
identified 

Eliminated because it would enter the Nevada 
Test and Training Range. 

Goldfield 3 Alternative segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Goldfield 4 Alternative segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Bonnie 
Claire 
Area 

Bonnie 
Claire 1 

Alternative 
segment 
identified 

Eliminated because it would enter Timbisha 
Shoshone Trust Lands. 

Bonnie 
Claire 2 

Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Bonnie 
Claire 3 

 Alternative segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Oasis 
Valley 
Area 

Oasis 
Valley 1 

Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 

Oasis 
Valley 2 

Alternative 
segment 
identified 

Eliminated during the public scoping process 
because engineering factors and land-use 
features are similar to Oasis Valley 1. 

Oasis 
Valley 3 

 Alternative segment 
identified 

Analyzed in detail in the Rail Alignment EIS. 
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EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

Table C-2.  Caliente rail alignment alternative segments identified and analyzed or eliminated from 
detailed analysis (page 3 of 3). 

Map area 
Alternative 

segment Notice of Intent Scoping Analyzed in detail or eliminated 

Beatty 
Wash Area 

Beatty 
Wash 1 

Alternative segment 
identified 

When Beatty Wash 2 was eliminated, Beatty 
Wash 1 became part of common segment 6. 

Beatty 
Wash 2 

Alternative segment 
identified 

Eliminated because engineering criteria not 
met. 

C.4.1.1 	 Alternative Segments at the Interface with the Union Pacific Railroad 
Mainline 

DOE identified four alternative segments to connect the rail line to the existing mainline railroad in 
eastern Nevada (Figures C-7 and C-8).  The Notice of Intent identified Caliente, Eccles, and Crestline as 
possible interface locations near Caliente, Nevada. In response to public scoping comments suggesting an 
interface location near the town of Elgin, Nevada, DOE identified Elgin as a fourth alternative segment. 
The Department then evaluated whether these four alternative segments would be technically feasible 
according to the engineering design criteria, estimated the cost of each alternative segment, and 
considered the environmental and land-use features associated with each. The terrain around Crestline 
rendered it technically infeasible and Elgin would exceed the maximum allowable grade.  Based on this 
analysis, DOE eliminated Crestline and Elgin from detailed analysis in the Rail Alignment EIS. The 
Department found the Caliente and Eccles alternative segments to be feasible from a technical and 
economic standpoint. Table C-3 provides a comparison of the key factors the Department used in this 
determination. 

Table C-3. Comparison of possible alternative segments for the Interface with the Union Pacific 
Railroad Mainline.a 

Attribute Crestline Eccles Caliente Elgin 

Length (miles)b 24 12 11 140c 

Construction 
cost ($ millions) 

140 148 71.6 1,500c 

Engineering 
factors 

Rugged terrain and 
insufficient flat land to 
accommodate rail yard 
and associated facilities 

Meets engineering 
design criteria 

Meets engineering 
design criteria 

Would exceed 
maximum 
allowable grade 

at the Interface with the 
Union Pacific Railroad 
Mainline 

Key 
environmental 
and land-use 

No notable 
environmental or land-
use constraints 

Environmental 
and land-use 
constraints do not 

Environmental 
and land-use 
constraints do not 

Route would pass 
through the Desert 
National Wildlife 

features warrant 
elimination 

warrant 
elimination 

Refuge 

a. Eliminated alternative segments are shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 
c. Elgin interface does not share a common end point with the other interface alternative segments. 
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Figure C-7.  Eliminated segments within Caliente map area A. 
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Figure C-8.  Eliminated segments within Caliente map area B. 
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EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

C.4.1.2 White River Valley Alternative Segments 

DOE identified four possible alternative segments in the White River Valley area (Figures C-7 and C-9).  
The Notice of Intent identified White River 1 and White River 2. Later, DOE identified alternative 
segments White River 3 and White River 4 to avoid the Weepah Springs Wilderness.  The Department 
then evaluated whether these four alternative segments would be technically feasible according to the 
engineering design criteria, estimated the cost to construct each alternative segment, and considered the 
environmental and land-use features associated with each. White River 2 and White River 4 would have 
required long stretches at the maximum allowable grade, might have required a tunnel through the Timber 
Mountains, and would be three times as costly as White River 1 and White River 3. Based on this 
analysis, DOE eliminated White River 2 and White River 4 from detailed analysis in the Rail Alignment 
EIS. DOE found White River 1 and 3 to be feasible from a technical and economic standpoint. 
Table C-4 provides a comparison of the key factors used in this determination. 

Table C-4.  Comparison of possible alternative segments in the White River Valley area.a 

Attribute White River 1 White River 2 White River 3 White River 4 

Length (miles)b 29 26 30 26 
Construction cost 46 160 46 140 
($ millions) 
Engineering factors Would include a Would require long stretches Would include a short Would require long 

short stretch at at maximum allowable grade stretch at maximum stretches at maximum 
maximum allowable and/or a potential tunnel allowable grade allowable grade and/or a 
grade through the Timber potential tunnel through 

Mountains the Timber Mountains 
Key environmental and No notable No notable environmental or No notable No notable environmental 
land-use features environmental or land-use constraints environmental or or land-use constraints 

land-use constraints land-use constraints 
a. Eliminated alternative segments are shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 

Because DOE eliminated White River 2 and White River 4 from consideration, it was no longer necessary 
to maintain a distinction between White River 1 and White River 3.  Although White River 3 was slightly 
longer than White River 1, elimination of White River 2 and White River 4 allowed DOE to establish a 
common end for White River 1 and White River 3, and then made the two alternative segments part of 
Caliente common segment 1. 

C.4.1.3 Garden Valley Alternative Segments 

DOE identified eight alternative segments in the Garden Valley area (Figures C-7 and C-9). The Notice 
of Intent identified Garden Valley 1 and Garden Valley 2. In response to public scoping comments 
regarding Garden Valley and perceived noise and visual impacts to an earthworks sculpture, City, DOE 
identified six additional alternative segments in the area (Garden Valley 3 through Garden Valley 8).  The 
Department then evaluated whether the eight alternative segments would be technically feasible according 
to the engineering design criteria, estimated the cost of each alternative segment, and considered the 
environmental and land-use features associated with each. Garden Valley 4, 5, 6, and 7 would either 
exceed maximum allowable grade or require significant earthwork or construction of tunnels.  Also, these 
alternative segments would have been longer than other available alternative segments in Garden Valley 
and had the potential to require a train crew change because of the additional travel time required.  For 
these reasons, construction costs for Garden Valley 4, 5, 6, and 7 would have been significantly greater 
than for any of the other Garden Valley alternative segments. Therefore, DOE eliminated Garden 
Valley 4, 5, 6, and 7 from detailed analysis in the Rail Alignment EIS. Garden Valley 1, 2, 3, and 8 
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Figure C-9.  Eliminated segments within Caliente map area C. 
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Table C-5. Comparison of possible alternative segments in Garden Valley.a  

Attribute 
Garden 
Valley 1 

Garden 
Valley 2 

Garden 
Valley 3 

Garden 
Valley 4 

Garden 
Valley 5 

Garden 
Valley 6 

Garden 
Valley 7 

Garden 
Valley 8 

 Length (miles)b 22 22 24 42c  62c  99c  62c  23 

Construction cost 
($ millions)

126 120 109 170 160d 1,600d 380d 154

Engineering 
factors 

	

	

Meets 
engineering 
design criteria 

Meets 
engineering 
design criteria 

Meets 
engineering
design criteria 

Would require
more than
10 miles of
continuous
maximum
allowable
grade through
Murphy Gap 

Would exceed
maximum
allowable
grade and
there would
be more than
10 miles of
continuous
maximum
grade 

Would require
extensive
tunneling to
exit Caliente
and then
through each
of the
three passes to
the west 

Would require
more than
10 miles of
continuous
maximum
allowable
grade through
Murphy Gap 

Meets
engineering
design criteria 

Key 
environmental 
and land-use 
features 

Environmental 
and land-use 
constraints do 
not warrant 
elimination 

Environmental 
and land-use 
constraints do 
not warrant 
elimination 

No notable 
environmental 
or land-use 
constraints 

No notable 
environmental 
or land-use 
constraints 

No notable 
environmental 
or land-use 
constraints 

No notable 
environmental 
or land-use 
constraints 

No notable 
environmental 
or land-use 
constraints 

No notable 
environmental
or land-use 
constraints 

a. Eliminated alternative segments are shown in bold.
b. To convert miles to kilometers, multiply by 1.6093.
c. Garden Valley 4, 5, 6, and 7 do not share common starting and en
d. Cost is approximate because the computer-based modeling syste

ding points with the o
m could not identify a 

ther Garden Valley al
feasible alignment for

ternative segments. 
 which construction costs could be estimated. 

E
V

O
LU

TIO
N

 O
F A

LTE
R

N
A

TIV
E

 S
E

G
M

E
N

TS
 A

N
D

 C
O

M
M

O
N

 S
E

G
M

E
N

TS
 

D
O

E
/E

IS
-0369 

	C
-21
 

 



 

 

would be feasible from a technical, environmental, land-use, and economic standpoint.  Table C-5 
provides a comparison of the key factors DOE used in this determination. 

C.4.1.4  South Reveille Alternative Segments 

DOE identified four alternative segments in the South Reveille area, South Reveille 1 through South 
Reveille 4 (Figure C-10). South Reveille 1 was originally considered a common segment in the Notice of 
Intent, but became an alternative segment with the addition of South Reveille 2, South Reveille 3, and 
South Reveille 4. DOE developed these alternative segments in response to public scoping comments to 
avoid the South Reveille Wilderness Study Area, which the original common segment (South Reveille 1) 
would intersect. The Department then evaluated whether these four alternative segments would be 
technically feasible according to the engineering design criteria, estimated the cost of each alternative 
segment, and considered the potential environmental and land-use features associated with each. DOE 
concluded that South Reveille 1 would be incompatible with the current uses of the South Reveille 
Wilderness Study Area, and that South Reveille 4 would exceed the maximum allowable grade.  Based on 
this analysis, the Department eliminated South Reveille 1 and South Reveille 4 from detailed analysis in 
the Rail Alignment EIS. Though there could be impacts to cultural resources along South Reveille 2 and 
land-uses along South Reveille 2 and 3 might be affected in the absence of mitigation, these constraints 
did not warrant elimination of South Reveille 2 and South Reveille 3. The DOE analysis found that South 
Reveille alternative segments 1 and 3 appear to be feasible from a technical and economic standpoint. 
Table C-6 provides a comparison of the key factors DOE used in this determination. 

Table C-6. Comparison of possible alternative segments in Reveille Valley.a 

Attribute South Reveille 1 South Reveille 2 South Reveille 3 South Reveille 4 

 Length (miles)b 12 12 52 

Construction cost 82.6 80.3 126 
($ millions) 

Alternative segment 
not evaluated Engineering factors Meets engineering Meets engineering Would exceed 
because it would design criteria design criteria maximum 
cross into the South 
Reveille Wilderness 
Study Area 

allowable grade 
Key environmental 
and land-use features 

Environmental and 
land-use constraints 

Environmental and 
land-use constraints 

Environmental and 
land-use 

do not warrant do not warrant constraints do not 
elimination elimination warrant 

elimination 

EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

a. Eliminated alternative segments are shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 

C.4.1.5 Mud Lake Alternative Segments 

The Notice of Intent identified two alternative segments in the Mud Lake area, Mud Lake 1 and Mud 
Lake 2 (Figure C-11). Mud Lake alternative segments 1 and 2 would begin near the northwest corner of 
the Nevada Test and Training Range. Mud Lake 1 would pass about 2 kilometers (1 mile) northwest of 
Mud Lake, avoiding its western shore, and would extend south to connect with Goldfield alternative 
segment 2. Mud Lake 2 would depart Caliente common segment 3 and run farther to the east before 
connecting with Goldfield alternative segment 2. Due to this arrangement, both Mud Lake alternative 
segments were dependent on Goldfield 2 as a viable alternative segment. Therefore, when DOE 
eliminated Goldfield 2 from further analysis, as described below, both Mud Lake 1 and Mud Lake 2 were 
also eliminated. 
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Figure C-10.   Eliminated segments within Caliente map area D. 

D
O

E
/E

IS
-0369 

C
-23 






 
E

V
O

LU
TIO

N
 O

F A
LTE

R
N

A
TIV

E
 S

E
G

M
E

N
TS

 A
N

D
 C

O
M

M
O

N
 S

E
G

M
E

N
TS

 

Figure C-11.   Eliminated segments within Caliente map area E. 
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C.4.1.6  Goldfield Alternative Segments 

DOE identified four alternative segments in the Goldfield area, Goldfield 1 through Goldfield 4 
(Figure C-11). The Notice of Intent identified Goldfield 1 and Goldfield 2. DOE added Goldfield 3 and 
Goldfield 4 as a result of public scoping comments to avoid mineral resource areas to the north and east 
of Goldfield. The U.S. Air Force stated that a rail line would be incompatible with current uses of the 
Nevada Test and Training Range. Therefore, DOE eliminated Goldfield 2, which would enter the Nevada 
Test and Training Range, from detailed analysis. DOE then evaluated whether the remaining three 
Goldfield alternative segments would be technically feasible according to the engineering design criteria, 
estimated the cost of each alternative segment, and considered the environmental and land-use features 
associated with each. Table C-7 provides a comparison of the key factors DOE used in this 
determination. 

Table C-7. Comparison of possible  alternative segments in the Goldfield area.a 

Attribute Goldfield 1 Goldfield 2 Goldfield 3 Goldfield 4 

 Length (miles)b 29 31 33 

Construction cost 203 231 249 
($ millions) 

Engineering factors Would cut through Alternative Would cut through Would require short 
complex, steep segment not complex, steep stretch at maximum 
terrain. Meets evaluated because terrain. Meets allowable grade. 
engineering design it would enter the engineering design Meets engineering 
criteria. Nevada Test and criteria. design criteria 

Training Range
Key environmental Environmental and Environmental and Environmental and 
and land-use features land-use constraints land-use constraints land-use constraints 

do not warrant do not warrant do not warrant 
elimination elimination elimination 

EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

a. Eliminated alternative segment is shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 

DOE found Goldfield alternative segments 1, 3, and 4 to have various construction and design 
complexities, such as grade-separated crossings, that would increase construction costs. Absent 
consideration of mitigation measures, each Goldfield alternative segment could also have the potential to 
impact mining interests and cultural resources. However, each alternative segment is feasible from a 
technical and economic standpoint and the environmental and land-use constraints do not warrant 
elimination of Goldfield 1, Goldfield 3, and Goldfield 4 from detailed analysis in the Rail Alignment EIS. 

C.4.1.7  Bonnie Claire Alternative Segments 

DOE identified three alternative segments in the Bonnie Claire area, Bonnie Claire 1 through Bonnie 
Claire 3 (Figure C-12). The Notice of Intent identified Bonnie Claire 1 and Bonnie Claire 2.  As a result 
of public scoping comments that suggested avoiding the Nevada Test and Training Range and the 
Timbisha Shoshone Trust Lands near Scottys Junction, the Department modified Bonnie Claire 2 and 
identified a new alternative segment, Bonnie Claire 3. Additionally, based on comments from the 
Timbisha Shoshone Tribe that the rail line crossing their lands would be incompatible with their current 
and planned land uses, the Department eliminated Bonnie Claire 1 from detailed analysis in the Rail 
Alignment EIS. DOE then determined whether Bonnie Claire 2 and Bonnie Claire 3 would be technically 
feasible according to the engineering design criteria, estimated the cost of each alternative segment, and  

DOE/EIS-0369 C-25 



 
E

V
O

LU
TIO

N
 O

F A
LTE

R
N

A
TIV

E
 S

E
G

M
E

N
TS

 A
N

D
 C

O
M

M
O

N
 S

E
G

M
E

N
TS

 

Figure C-12.  Eliminated segments within Caliente map area F. 
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EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

considered the environmental and land-use features associated with each. Based on this analysis, neither 
alternative segment was eliminated from detailed analysis in the Rail Alignment EIS. Table C-8 provides 
a comparison of the key factors DOE used in this determination. 

Table C-8.  Comparison of possible alternative segments in the Bonnie Claire area.a 

Attribute Bonnie Claire 1 Bonnie Claire 2 Bonnie Claire 3 
Length (miles)b 12 12 
Construction cost 
($ millions) 
Engineering factors 

Alternative segment 
not evaluated because 
it would cross 
Timbisha Shoshone 

96.9 

Meets engineering design 
criteria 

74.9 

Meets engineering design 
criteria 

Key environmental and Trust Lands. Environmental and land- Environmental and land­
land-use features use constraints do not use constraints do not 

warrant elimination warrant elimination 
a. Eliminated alternative segment is shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 

 

Bonnie Claire alternative segments 2 and 3 would have various construction and design complexities. 
Both alternative segments would require bridges and near maximum allowable grade that would increase 
construction costs. In addition, absent consideration of mitigation, both alternative segments would have 
the potential to impact various environmental resources, such as access to mining operations. However, 
each alternative segment appears to be feasible from a technical and economic standpoint. 

C.4.1.8  Oasis Valley Alternative Segments 

DOE identified three alternative segments in the Oasis Valley area, Oasis Valley 1, Oasis Valley 2, and 
Oasis Valley 3 (Figure C-13). The Notice of Intent identified Oasis Valley 1 and Oasis Valley 2. Oasis 
Valley 1 would cross less private land, but Oasis Valley 2 would be further from springs in the vicinity.  
In response to public scoping comments to avoid or minimize intrusion on certain parcels of land, DOE 
added Oasis Valley 3 for consideration. The Department then determined whether these three alternative 
segments would be technically feasible according to the engineering design criteria, estimated the cost of 
each alternative segment, and considered the environmental and land-use features associated with each. 
Oasis Valley alternative segments 1, 2, and 3 appear to be feasible from a technical and economic 
standpoint. Oasis Valley 1 and 2 are immediately adjacent to one another and their engineering and 
construction factors would be similar. Both have similar land-use constraints, which do not warrant 
elimination of the alternative segments from detailed analysis. Because Oasis Valley 1 and Oasis 
Valley 2 have such similarities, DOE eliminated Oasis Valley 2 from detailed analysis.  Table C-9 
provides a comparison of the key factors DOE used in this determination. 

Table C-9. Comparison of possible alternative segments in the Oasis Valley area.a 

DOE/EIS-0369 	C-27 

Attribute 

 Length (miles)b	 

Oasis Valley 1 

6 

Oasis Valley 2 

Alternative segment 

Oasis Valley 3 

9 
Construction cost 43.2 not evaluated because 58.6 
($ millions) 
Engineering factors 
Key environmental 
and land-use features 	

a. Eliminated alternative segm

Meets engineering design criteria 
Environmental and land-use 
constraints do not warrant 
elimination 
ent is shown in bold. 

engineering factors 
and environmental 
and land-use features 
similar to Oasis 
Valley 1 

Meets engineering design criteria 
Environmental and land-use 
constraints do not warrant 
elimination 

b. To convert miles to kilometers, multiply by 1.6093. 
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Figure C-13.  Eliminated segments within Caliente map area G. 
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EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

C.4.1.9 Beatty Wash Alternative Segments 

In the Notice of Intent to prepare the Rail Alignment EIS (69 FR 18565, April 8, 2004), DOE identified 
two alternative segments in the Beatty Wash area, Beatty Wash 1 and Beatty Wash 2 (Figure C-13). DOE 
determined whether these two alternative segments would be technically feasible according to the 
engineering design criteria, estimated the cost of each alternative segment, and considered the 
environmental and land-use features associated with each. Beatty Wash 2 would exceed design criteria 
for horizontal and vertical curvature. Therefore, DOE eliminated Beatty Wash 2 from detailed analysis in 
the Rail Alignment EIS. Table C-10 provides a comparison of the key factors DOE used in this 
determination. Eliminating Beatty Wash 2 resulted in only one Beatty Wash alternative segment for 
detailed analysis; thus, Beatty Wash 1 became an addition to common segment 6. 

Table C-10.  Comparison of possible alternative segments in the Beatty Wash area.a 

Attribute Beatty Wash 1 Beatty Wash 2 

Length (miles)b 8 13 
Construction cost 36 More than 60c 

($ millions) 
Engineering factors Meets engineering design criteria Exceeds design criteria for horizontal 

and vertical curvature 
Key environmental and land-
use features 

Environmental and land-use 
constraints do not warrant elimination 

Environmental and land-use 
constraints do not warrant elimination 

a. Eliminated alternative segment is shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 
c. Cost is listed as approximate because the computer-based modeling system could not identify a viable alignment for construction estimating. 

C.4.2 	 MINA RAIL ALIGNMENT ALTERNATIVE SEGMENTS ELIMINATED FROM 
DETAILED ANALYSIS 

Figure C-14 shows the alternative segments DOE eliminated from consideration for the Mina rail 
corridor. Table C-11 identifies the alternative segments DOE identified in its Amended Notice of Intent 
(71 FR 60484, October 13, 2006) and alternative segments the Department added for consideration based 
on public comments. The table also summarizes the reasons DOE eliminated certain alternative segments 
from detailed analysis in the Rail Alignment EIS. 

Table C-11.  Mina rail alignment alternative segments identified and analyzed or eliminated from 
detailed analysis (page 1 of 2). 

Map area 
Alternative 

segment 

Amended 
Notice of 

Intent Scoping Analyzed in detail or eliminated 

Schurz 1 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Walker River 
Paiute Reservation 
area 

Schurz 2 Alternative 
segment 
identified 

Eliminated based on input from the 
Walker River Paiute Tribe. 

Schurz 3 Alternative 
segment 
identified 

Eliminated based on input from the 
Walker River Paiute Tribe. 
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EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

Table C-11.  Mina rail alignment alternative segments identified and analyzed or eliminated from 
detailed analysis (page 2 of 2). 

Amended 
Alternative Notice of 

Map area segments Intent Scoping Analyzed in detail or eliminated 

Walker River Paiute 
Reservation area 
(continued) 

Schurz 4 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Schurz 5 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Schurz 6 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Montezuma Range 
area 

Montezuma 1 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Montezuma 2 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Montezuma 3 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Montezuma 4 Alternative 
segment 
identified 

Eliminated because engineering criteria 
not met. 

Bonnie Claire Alternative segments and all factors are unchanged from Caliente analysis. 

Oasis Valley area Oasis Valley 1 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Oasis Valley 3 Alternative 
segment 
identified 

Analyzed in detail in the Rail Alignment 
EIS. 

Oasis Valley 4 Alternative 
segment 
identified 

Eliminated because of land-use 
constraints and because engineering 
criteria not met. 

C.4.2.1 Schurz Alternative Segments 

The Amended Notice of Intent identified three alternative segments near Schurz, Schurz 1, Schurz 2, and 
Schurz 3 (Figure C-15). Feedback from the Walker River Paiute Tribe suggested that Schurz 2 and 
Schurz 3 not be considered viable alternatives to provide a bypass around Schurz, and DOE eliminated 
those alternative segments from detailed analysis in the Rail Alignment EIS. The Walker River Paiute 
Tribe identified several additional alternative segments where the rail line would cross Walker River 
Paiute Reservation lands. DOE determined whether the alternative segments would be technically 
feasible according to the design criteria, estimated the cost of each alternative segment, and considered 
the environmental and land-use features associated with each. The results of these analyses indicated 
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Figure C-14.  Mina rail alignment alternative segments DOE eliminated from detailed analysis. 
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Figure C-15.  Eliminated segments within Mina map area A. 
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EVOLUTION OF ALTERNATIVE SEGMENTS AND COMMON SEGMENTS 

that, while Schurz 4, Schurz 5, and Schurz 6 would each add additional length to the overall route and 
would present engineering challenges in several areas, each would meet engineering design criteria and 
present a viable alternative segment. Therefore, DOE added Schurz 4, 5, and 6 to the suite of alternative 
segments to be considered for detailed analysis in the EIS. Table C-12 lists the alternative segments 
considered. 

Table C-12. Comparison of possible alternative segments in the Schurz area.a 

Attribute Schurz 1 Schurz 2 Schurz 3 Schurz 4 Schurz 5 Schurz 6 
Length (miles)b 32 30 31 40 43 44 
Construction cost 168 137 168 238 335 347 
($ millions) 
Engineering Meets engineering Meets Meets Meets engineering 
factors 

Key 
environmental 
and land-use 

design criteria 

Environmental and 
land-use constraints 
do not warrant 

Eliminated due to 
input from the 
Walker River Paiute 
Tribe 

engineering 
design criteria 

engineering 
design criteria 

No notable 
environmental 
or land-use 

No notable 
environmental 
or land-use 

design criteria 

Environmental and 
land-use constraints 
do not warrant 

features elimination constraints constraints elimination 
a. Eliminated alternative segments are shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 

C.4.2.2 Montezuma Alternative Segments 

DOE considered four alternative segments in the Montezuma area (Figure C-16). The Amended Notice 
of Intent identified two alternative segments in the Montezuma Range area, Montezuma 1 and 2.  Based 
on a public scoping comment to avoid communities along the Mina rail alignment, DOE added 
Montezuma alternative segment 3, which would avoid the communities of Goldfield and Silver Peak. 
Additionally, based on a comment received during public scoping, DOE examined Montezuma 4 as an 
alternative to constructing Montezuma 2. DOE determined whether the alternative segments would be 
technically feasible according to the engineering design criteria, estimated the cost of each alternative 
segment, and considered the environmental and land-use features associated with each. DOE determined 
that Montezuma 4 would impact private lands and that an alternative segment that meets the intent of the 
public scoping comment while meeting engineering and environmental criteria could not be derived. 
Therefore, DOE eliminated Montezuma 4 from detailed analysis in the Rail Alignment EIS. Table C-13 
displays a comparison of the alternative segments considered. 

Table C-13. Comparison of possible alternative segments in the Montezuma area.a 

DOE/EIS-0369 C-33 

Attribute Montezuma 1 Montezuma 2 Montezuma 3 Montezuma 4 
 Length (miles)b 73 74 87 90 

Construction cost 485 383 475 Not calculated 
($ millions) because eliminated 

from consideration 
Engineering factors Meets engineering Meets engineering Meets engineering Exceeds grade 

design criteria design criteria, utilizes design criteria, criteria 
existing rail roadbed utilizes existing rail 

roadbed 
Key environmental Environmental and Environmental and Environmental and Environmental and 
and land-use land-use constraints do land-use constraints do land-use constraints land-use constraints 
features not warrant elimination not warrant elimination do not warrant do not warrant 

elimination elimination 
a. Eliminated alternative segment is shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 
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Figure C-16.   Eliminated segments within Mina map area B. 
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C.4.2.3 Oasis Valley Alternative Segments 

In total, DOE considered four alternative segments in Oasis Valley (Figure C-17). DOE identified Oasis 
Valley 1 and Oasis Valley 2 in its Notice of Intent. As discussed in Section C.4.1.8, during the Caliente 
rail alignment scoping process, DOE added Oasis Valley 3 to and eliminated Oasis Valley 2 from detailed 
analysis in the Rail Alignment EIS. The Amended Notice of Intent incorporated Oasis Valley 1 and Oasis 
Valley 3 by reference. Then, during scoping for the Mina rail alignment, one commenter suggested that 
DOE create an alternative segment in Oasis Valley to avoid private lands and eliminate perceived noise 
and vibration impacts. Based on this comment, DOE attempted to identify a feasible alternative segment, 
but could not without crossing onto the Nevada Test and Training Range.  Table C-14 compares the Oasis 
Valley alternative segments DOE considered. 

Table C-14. Comparison of possible alternative segments in the Oasis Valley area.a 

Alternative segment Oasis Valley 1 Oasis Valley 3 Oasis Valley 4 

Length (miles)b 6 9 

Construction cost ($ millions) 

Engineering factors 

Key environmental and land-use 
features 

43.2 

Meets engineering 
design criteria 

Environmental and 
land-use constraints 
do not warrant 

58.6 

Meets engineering 
design criteria 

Environmental and 
land-use constraints do 
not warrant elimination 

Alternative segment not 
included in the Rail 
Alignment EIS as it would 
enter the Nevada Test and 
Training Range 

elimination 
a. Eliminated alternative segment is shown in bold. 
b. To convert miles to kilometers, multiply by 1.6093. 

C.5 Rail Alignment Refinement Process 

DOE continued with development of alternative segments and common segments that were identified for 
detailed analysis, as described above. DOE used Caliente- and Mina-specific information from the 
computer models to refine and adjust common segment and alternative segment geometry to reflect rail 
design and engineering criteria. The Department transferred the information developed by the computer 
modeling system to a computer-aided-design (commonly called CAD) platform, and to 
alignment-specialty software. DOE used the CAD platform to create engineered drawings and used the 
software to develop each segment’s horizontal and vertical geometry and estimate earthwork volumes 
such as cuts and fills. In developing this geometry, DOE considered U.S. Geological Survey topographic 
information, specific location information, cross-section templates, and engineering criteria 
(DIRS 180916-Nevada Rail Partners 2007, all). 

DOE reviewed the alternative segments and common segments generated by software to identify the 
potential for further refinements. Further refinements were undertaken to improve operational 
functionality using industry standard practices recommended by the American Railway Engineering and 
Maintenance-of-Way Association and the Association of American Railroads. 
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Figure C-17.  Eliminated segments within Mina map area C. 
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C.5.1  CALIENTE RAIL ALIGNMENT REFINEMENT PROCESS 

Caliente rail alignment refinements were limited in geographic extent and mostly consisted of shifting the 
track centerline. Figures C-18 and C-19 illustrate the alternative segment DOE refined the most, Oasis 
Valley 3. Figure C-18 illustrates the alternative segment before the conceptual design process, and 
Figure C-19 illustrates the results of this initial process.  Figure C-20 shows the resulting conceptual 
alternative segments and common segments. 

Following receipt of new aerial mapping and terrain models for the Caliente rail alignment, DOE again 
used computer-based modeling software to evaluate and refine the alternative segments and common 
segments in light of the new topographic data. The second refinement, called the Revision 1 alignment, 
typically altered the centerline location (compare to Revision 0) by several hundred feet, and occasionally 
a greater distance if environmental impacts would be reduced, thereby improving the feasibility of the rail 
alignment. 

Water availability is the major issue determining the location and design of the rail alignment.  It 
simultaneously affects engineering design, environmental effects, permitting constraints, and project 
costs. The principal factor affecting water demand is earthwork. Ninety percent of the water DOE would 
need for the project would be used to provide for compaction of embankment fill materials, and to control 
dust during excavation and other earth-moving activities. In the first refinement (Revision 0), DOE 
prepared the track profile with the objective of trying to balance earthwork quantities (that is, keeping the 
total excavation [cut] approximately equal to the placement of embankment [fill]). However, the 
conceptual design approach used during Revision 1 was to adjust the profile so that cut and fill would be 
reduced. By reducing fill, the water demand for embankment compaction would also be reduced 
(DIRS 180916-Nevada Rail Partners 2007, all). 

DOE considered additional environmental and land-use factors in deriving the alternative segments and 
common segments that make up the Caliente rail alignment.  This information included the identification 
of known areas of potential cultural resources impacts based on cultural resources surveys, and DOE 
adjusted the alternative segments and common segments to decrease or eliminate impacts in these areas. 

C.5.2  MINA RAIL ALIGNMENT REFINEMENT PROCESS 

DOE developed a conceptual Mina rail alignment and refined it using the modeling program and the 
process described in Section C.5. Figure C-21 shows the resulting conceptual alternative segments and 
common segments that make up the Mina rail alignment. 

Following the receipt of new aerial mapping and terrain models, DOE again used software to evaluate the 
Mina alternative segments and common segments in light of the new topographic data, utilizing the same 
process and factors described for the Caliente rail alignment refinement process in C.5.1. 
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Figure C-18.  The Oasis Valley alternative segments before the conceptual design process. 
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Figure C-19.  The Oasis Valley alternative segments refined as a result of the conceptual design process. 
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Figure C-20. Final alternative segments and common segments for analysis in the Rail Alignment EIS – Caliente rail alignment. 
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Figure C-21.  Final alternative segments and common segments for analysis in the Rail Alignment EIS – 
Mina rail alignment. 
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accessible For this environmental impact statement (EIS), all points on Earth outside 
environment the surface and subsurface area controlled over the long term for the 

repository, including the atmosphere above the controlled area. 

accident An unplanned sequence of events that results in undesirable consequences.  
Examples in the Rail Alignment EIS include an inadvertent release of 
radiation from the casks or hazardous materials from their containers; train 
derailments; vehicular accidents; and construction-related accidents that 
could affect workers. 

air quality A measure of the concentrations of pollutants, measured individually in the 
air. 

alpha particle A positively charged particle ejected spontaneously from the nuclei of some 
radioactive elements. It is identical to a helium nucleus and has a mass 
number of 4 and an electrostatic charge of +2. It has low penetrating power 

 and a short range (a few centimeters in air). See ionizing radiation. 

alternative One of two or more actions, processes, or propositions, from which a 
decisionmaker will determine the course to be followed. The National 
Environmental Policy Act, as amended, states that in preparing an EIS, an 
agency “shall … (s)tudy, develop, and describe appropriate alternatives to 
recommended courses of action in any proposal which involves unresolved 
conflicts concerning alternative uses of available resources” [42 U.S.C. 
4321, Title I, Section 102(E)]. The regulations of the Council on 
Environmental Quality that implement the National Environmental Policy 
Act indicate that the alternatives section is “the heart of the environmental 
impact statement” (40 CFR 1502.14), and include rules for presentation of 
the alternatives, including no action, and their estimated impacts. 

The Rail Alignment EIS analyzes one alternative to the Proposed Action – 
the No-Action Alternative – and two implementing alternatives under the 
Proposed Action – the Caliente Implementing Alternative and the Mina 
Implementing Alternative – for constructing, operating, and possibly 
abandoning a railroad for the shipment of spent nuclear fuel and high-
level radioactive waste for long-term disposal in a geologic repository at 
Yucca Mountain. Under the No-Action Alternative, DOE would not 
construct the proposed railroad along the Caliente rail alignment or the 
Mina rail alignment. 

alternative segment Geographic region of the rail alignment for which multiple routes for the 
rail line have been identified. In the Rail Alignment EIS, there are 
different alignments identified within the Caliente rail corridor and the 
Mina rail corridor that could minimize or avoid environmental impacts and 
reduce construction complexities. 

atomic mass The mass of a neutral atom, based on a relative scale, usually expressed in 
 atomic mass units. See atomic weight. 
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atomic nucleus See nucleus. 

atomic number The number of protons in an atom's nucleus. 

atomic weight The relative mass of an atom based on a scale in which a specific carbon 
atom (carbon-12) is assigned a mass value of 12. Also known as relative 
atomic mass. 

ballast The coarse rock that is placed under the railroad tracks to support the 
railroad ties and improve drainage along the rail line. 

beta particle A negatively charged electron or positively charged positron emitted from 
a nucleus during decay. Beta decay usually refers to a radioactive 
transformation of a nuclide by electron emission, in which the atomic 
number increases by 1 and the mass number remains unchanged. In 
positron emission, the atomic number decreases by 1 and the mass number 
remains unchanged. See ionizing radiation. 

boiling-water reactor A nuclear reactor that uses boiling water to produce steam to drive a 
(BWR) turbine. 

common segment Geographic region of the rail alignments for which a single route for the 
rail line has been identified. 

cut Cutting away from the top of a slope to fill in at the bottom, thereby 
providing a suitable grade for the rail roadbed. See fill. 

decay (radioactive) The process in which one radionuclide spontaneously transforms into one 
or more different radionuclides called decay products. 

disposal (of spent The emplacement in a repository of spent nuclear fuel, high-level 
nuclear fuel and high- radioactive waste, or other highly radioactive material with no foreseeable 
level radioactive intent of recovery, whether or not such emplacement permits the recovery 
waste) of such waste, and the isolation of such waste from the accessible 

environment. 

dose (radioactive) The amount of radioactive energy taken into (absorbed by) living tissues.  
See effective dose equivalent. 

effective dose Often referred to simply as dose, it is an expression of the radiation dose 
equivalent received by an individual from external radiation and from radionuclides 

internally deposited in the body. 

electron A stable elementary particle that is the negatively charged constituent of 
ordinary matter. 

emplacement The placement and positioning of waste packages in the repository. 
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environment (1) Includes water, air, and land and all plants and humans and other 
animals living therein, and the interrelationship existing among these. 
(2) The sum of all external conditions affecting the life, development, and 
survival of an organism. 

environmental impact A detailed written statement that describes: 
statement (EIS) "...the environmental impact of the proposed action; any adverse 

environmental effects which cannot be avoided should the proposal be 
implemented; alternatives to the proposed action; the relationship between 
local short-term uses of man's environment and the maintenance and 
enhancement of long-term productivity; and any irreversible and 
irretrievable commitments of resources which would be involved in the 
proposed action should it be implemented." 

Preparation of an EIS requires a public process that includes public 
meetings, reviews, and comments, as well as agency responses to the public 
comments. 

exposure (to radiation) The condition of being subject to the effects of or potentially acquiring a 
dose of radiation. The incidence of radiation on living or inanimate 
material by accident or intent. Background exposure is the exposure to 
natural ionizing radiation. Occupational exposure is the exposure to 
ionizing radiation that occurs during a person’s working hours. Population 
exposure is the exposure to a number of persons who inhabit an area. 

fill The material used to fill the bottom of a slope with material cut away from 
the top of a slope, thereby providing a suitable grade for the rail roadbed. 
(See cut.) 

fission The splitting of a nucleus into at least two other nuclei, resulting in the 
release of two or three neutrons and a relatively large amount of energy. 

fission products Radioactive or nonradioactive atoms produced by the fission of heavy 
atoms, such as uranium. 

fuel assembly A number of fuel elements held together by structural materials, used in a 
nuclear reactor; sometimes called a fuel bundle. 

gamma ray The most penetrating type of radiant nuclear energy. It does not contain 
particles and can be stopped by dense materials such as concrete or lead. 

 See ionizing radiation. 

geologic repository A system for the disposal of radioactive waste in excavated geologic 
media, including surface and subsurface areas of operation, and the 
adjacent part of the geologic setting that provides isolation of the 
radioactive waste in a controlled area. 
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high-level radioactive 	
waste 	

The highly radioactive material that resulted from the reprocessing of spent 
nuclear fuel, including liquid waste produced directly in reprocessing, and 
any solid material derived from such liquid waste that contains fission 
products in sufficient concentrations. 

impact 	 For an EIS, the positive or negative effect of an action (past, present, or 
future) on the natural environment (land use, air quality, water resources, 
geological resources, ecological resources, aesthetic and scenic resources) 
and the human environment (infrastructure, economics, social, and 
cultural). 

infrastructure 	 Basic facilities, services, and installations needed for the functioning of a 
community or society, such as transportation and communication systems. 

ionizing radiation 	 (1) Alpha particles, beta particles, gamma rays, X-rays, neutrons, high-
speed electrons, high-speed protons, and other particles capable of 
producing ions. (2) Any radiation capable of displacing electrons from an 

 atom or molecule, thereby producing ions. 

irradiation 	 Exposure to radiation. 

isolation 	 Inhibiting the transport of radioactive material so that the amounts and 
 concentrations of this material entering the accessible environment stay 

within prescribed limits. 

neutron 	 An atomic particle with no charge and an atomic mass of 1; a component of 
all atoms except hydrogen; frequently released as radiation. 

No-Action Alternative 	 Under the No-Action Alternative in the Rail Alignment EIS, DOE would 
not implement the Proposed Action in the Caliente rail corridor or the Mina 
rail corridor. 

nuclear reactor 	 A device in which a nuclear fission chain reaction can be initiated, 
sustained, and controlled to generate heat or to produce useful radiation. 

nucleus 	 The central, positively charged, dense portion of an atom. Also known as 
atomic nucleus. 

nuclide 	 An atomic nucleus specified by its atomic weight, atomic number, and 
energy state; a radionuclide is a radioactive nuclide. 

pressurized-water 
reactor (PWR) 

A nuclear power reactor that uses water under pressure as a coolant. The 
water boiled to generate steam is in a separate system. 
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Proposed Action The activity proposed to accomplish a federal agency’s purpose and need. 
An EIS analyzes the environmental impacts of a proposed action, which 
includes the project and its related support activities.  

The Proposed Action in the Rail Alignment EIS is to determine an 
alignment (within a corridor) and construct, operate, and potentially 
abandon a railroad in Nevada to transport spent nuclear fuel, high-level 
radioactive waste, and other Yucca Mountain project materials to a 
repository at Yucca Mountain. 

proton An elementary particle that is the positively charged component of ordinary 
matter and, together with the neutron, is a building block of all atomic 
nuclei. 

radiation Energy traveling through space. Radiation can be non-ionizing, like radio 
waves, ultraviolet radiation, or visible light, or ionizing, depending on its 
effect on atomic matter. As used in this Rail Alignment EIS, “radiation” 
refers to ionizing radiation. Ionizing radiation has enough energy to ionize 
atoms or molecules while non-ionizing radiation does not. Radioactive 
material is a physical material that emits ionizing radiation. 

radioactive Emitting radioactivity. 

radioactivity (1) The spontaneous transformation of unstable atomic nuclei, usually 
accompanied by the emission of ionizing radiation (e.g., such as alpha, 
beta, or gamma rays). (2) The property of unstable nuclei in certain atoms 
(of elements such as uranium) to spontaneously emit ionizing radiation 
during nuclear transformations. 

radionuclide See nuclide. 

rail alignment (1) A strip of land less than 400 meters (0.25 mile) wide through which the 
location of a rail line would be identified.  (2) In this Rail Alignment EIS, 
the location of a rail line within a rail corridor. 

rail corridor As used in this Rail Alignment EIS, a strip of land 400 meters (0.25 mile) 
wide through which DOE would identify an alignment (rail alignment) for 
the construction of a rail line in Nevada to a geologic repository at Yucca 
Mountain. 

rail line An engineered feature incorporating the track, ties, ballast, and subballast 
at a specific location. 

railroad A transportation system incorporating the rail line, operations support 
facilities, railcars, locomotives, and other related property and 
infrastructure. 

reactor See nuclear reactor. 

repository See geologic repository. 
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roadbed 	 The earthwork foundation upon which the track, ties, ballast, and 
subballast of a rail line are lain. 

spent nuclear fuel 	  Fuel that has been withdrawn from a nuclear reactor following irradiation, 
the component elements of which have not been separated by reprocessing. 
For this project, this refers to (1) intact, nondefective fuel assemblies, (2) 
failed fuel assemblies in canisters, (3) fuel assemblies in canisters, (4) 
consolidated fuel rods in canisters, (5) nonfuel assembly hardware inserted 
in pressurized-water reactor fuel assemblies, (6) fuel channels attached to 
boiling-water reactor fuel assemblies, and (7) nonfuel assembly hardware 
and structural parts of assemblies resulting from consolidation in canisters. 

subballast 	 A layer of crushed gravel that is used to separate the ballast and roadbed  
for the purpose of load distribution and drainage. 

waste packages 	 Two thick metal cylinders, one nested within the other. The inner cylinder 
would be made of stainless steel to provide structural strength. The outer 
cylinder would be made of a nickel alloy that is highly resistant to 
corrosion. 

withdrawal 	 Related to land use: Withholding an area of federal land from settlement, 
sale, location, or surface 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. 

Related to water resources: Water diverted from the ground or diverted 
from a surface-water source for use. 

X-rays 	 Penetrating electromagnetic radiation having a wavelength much shorter 
than that of visible light. X-rays are identical to gamma rays but originate 
outside the nucleus, either when the inner orbital electrons of an excited 
atom return to their normal state or when a metal target is bombarded with 
high-speed electrons. 
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