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AVAILABILITY OF THE FINAL SITE-WIDE
ENVIRONMENTAL IMPACT STATEMENT FOR THE
CONTINUED OPERATION OF THE DEPARTMENT OF ENERGY/
NATIONAL NUCLEAR SECURITY ADMINISTRATION
NEVADA NATIONAL SECURITY SITE AND OFF-SITE LOCATIONS IN
THE STATE OF NEVADA (NNSS SWEIS)

For further information on this final SWEIS, or to request a copy
of the SWEIS or references, please contact:

Linda M. Cohn, SWEIS Document Manager
NNSA Nevada Site Office

U.S. Department of Energy

P. O. Box 98518

Las Vegas, Nevada 89193-8518

Telephone: 702-295-0077

Fax: 702-295-5300
Email: nepa@nv.doe.gov
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Responsible Agency: U.S. Department of Energy/National Nuclear Security Administration
Cooperating Agencies. U.S. Air Force
U.S. Department of the Interior, Bureau of Land Management
Nye County, NV
Title:  Final Ste-Wide Environmental Impact Statement for the Continued Operation of the
Department of Energy/National Nuclear Security Administration Nevada National Security Site
and Off-Site Locations in the State of Nevada (DOE/EIS-0426)

Location: Nyeand Clark Counties, Nevada

For additional information or for copies of thisfinal ~ For general information on the DOE National

site-wide environmental impact statement (SWVEIS), Environmental Policy Act (NEPA) process,
contact: contact:

LindaM. Cohn, SWEIS Document Manager Carol M. Borgstrom, Director

NNSA Nevada Site Office Office of NEPA Policy and Compliance

U.S. Department of Energy U.S. Department of Energy

P. O. Box 98518 1000 Independence Avenue, SW

Las Vegas, Nevada 89193-8518 Washington, DC 20585

Telephone: 702-295-0077 Telephone: 202-586-4600, or leave a message

Facsimile: 702-295-5300 at 1-800-472-2756

E-mail: nepa@nv.doe.gov Facsimile: 202-586-7031

E-mail: askNEPA @hqg.doe.gov

Abstract: This Final Ste-Wide Environmental Impact Satement for the Continued Operation of the
Department of Energy/National Nuclear Security Administration Nevada National Security Steand Off-Ste
Locations in the Sate of Nevada (NNSS SWEIS) analyzes the potentia environmental impacts of proposed
aternativesfor continued management and operation of the Nevada National Security Site (NNSS) (formerly
known as the Nevada Test Site) and other U.S. Department of Energy/National Nuclear Security
Administration (DOE/NNSA)-managed sitesin Nevada, including the Remote Sensing Laboratory (RSL) on
Nellis Air Force Base in North Las Vegas, the North Las Vegas Facility (NLVF), the Tonopah Test Range
(TTR), and environmental restoration areas on the U.S. Air Force Nevada Test and Training Range. The
purpose and need for agency action isto provide support for meeting NNSA’ s core missions established by
Congressand the President and to satisfy the requirements of Executive Ordersand comply with Congressional
mandates to promote, expedite, and advance the production of environmentally sound energy resources,
including renewable energy resources such as solar and geothermal energy systems.

The NNSS has along history of supporting national security objectives by conducting underground nuclear
tests and other nuclear and nonnuclear activities. Since the October 1992 moratorium on nuclear testing,
NNSA’smission at the NNSS has evolved from one that focuses on active nuclear weapons tests to one that
maintains readiness and the capability to conduct underground nuclear weapons tests; such atest would be
conducted only if so directed by the President in the interest of national security. Resources have been
reallocated to introduce and expand other mission activities/programsat theNNSS, RSL, NLVF, and TTR to
support three DOE/NNSA core missions. National Security/Defense, Environmental Management, and
Nondefense. The National Security/Defense Mission includes the Stockpile Stewardship and Management,
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Nuclear Emergency Response, Nonproliferation and Counterterrorism, and Work for Others Programs. The
Work for Others Program supports other DOE programs and Federal agencies such asthe U.S. Department of
Defense, U.S. Department of Justice, and U.S. Department of Homeland Security. The Environmental
Management Mission includes the Waste Management and Environmental Restoration Programs. The
Nondefense Mission includes the Genera Site Support and Infrastructure, Conservation and Renewable
Energy, and Other Research and Development Programs.

The NNSS, RSL, NLVF, and TTR support DOE/NNSA’s core missions by providing the capabilities to
process and dispose of a damaged nuclear weapon or improvised nuclear device and to conduct high-hazard
experiments involving special nuclear material and high explosives, nonnuclear experiments, and
hydrodynamic testing. Nuclear stockpile stewardship activities at the NNSS include dynamic plutonium
experiments that provide technical information to maintain the safety and reliability of the U.S. nuclear
weapons stockpile and research and training in areas such as nuclear safeguards, criticality safety, and
emergency response. Special nuclear materials are also stored at the NNSS. In addition, in accordance with
the amended Record of Decision (ROD) (DOE/EIS-0243) for the Final Environmental Impact Statement for
the Nevada Test Site and Off-Ste Locationsin the Sate of Nevada (1996 NTSEIS), DOE/NNSA receives|ow-
level and mixed low-level radioactive waste for disposal at the NNSS.

ThisNNSSSWEI Sanalyzesthe potential environmental impacts of three reasonable dternativesfor continued
operations at the NNSS, RSL, NLVF, and TTR. These alternativesinclude aNo Action Alternative and two
action aternatives. Expanded Operations and Reduced Operations. The No Action Alternative, which is
analyzed as a baseline for evaluating the two action aternatives, would continue implementation of the 1996
NTSEISROD (DOE/EIS-0243) and subsequent amendments (61 FR 65551and 65 FR 10061), aswell asother
decisions supported by separate NEPA analyses completed since issuance of the final 1996 NTSEIS. The
No Action Alternative reflects activity level s consi stent with those seen since 1996. The Expanded Operations
Alternative considers adding new work at the NNSS in the areas of nonproliferation and counterterrorism,
high-hazard and other experiments, research and development, and testing. Such expanded operations could
include devel oping test beds for concept testing of sensors, mitigation strategies, and weapons effectiveness.
The Reduced Operations Alternative would reduce the overall level of operations and close specific buildings
and structures. NNSA would also consider alowing the devel opment of solar power generation facilitiesunder
each aternative.

Public Comments: In preparing this Final NNSS SWEIS, NNSA considered comments received during the
scoping period (July 24, 2009, to October 16, 2009) and during the public comment period on the
Draft NNSS SWEIS (July 29, 2011, to December 2, 2011), aswell asthose received after the close of the public
comment period on the Draft NNSS SWEIS. Five public hearings on the Draft NNSS SWEIS were held to
provide interested members of the public with opportunitiesto learn more about NNSA missions, programs,
and activities and the content of the Draft NNSS SWEI Sfrom exhibits, factsheets, and discussion with NNSA
subject matter experts. From September 20 through 28, 2011, public hearings were held in Las Vegas,
Pahrump, Tonopah, and Carson City, Nevada, and St. George, Utah. An additional hearing was conducted for
the Consolidated Group of Tribes and Organizations on October 6, 2011. All comments received were
considered during preparation of this Final NNSS SWEIS

This Final NNSS SWEIS contains revisions and new information based in part on comments received on the
Draft NNSS SWEIS. Vertica change bars in the margins indicate the locations of these revisions and new
information. Volume 3 contains the comments received on the Draft NNSS SWEIS and DOE/NNSA’s
responses to those comments. DOE/NNSA will usethe analysis presented in thisFinal NNSSSWEI S, aswell
asother information, in preparing aROD regarding the continued operation of the NNSS and offsite locations
in Nevada. DOE/NNSA will issue a ROD no sooner than 30 days after the U.S. Environmental Protection
Agency publishes a Notice of Availability of this Final NNSS SVEISin the Federal Register.
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This Foreword to the Final Site-Wide Environmental Impact Statement for the Continued Operation of
the Department of Energy/National Nuclear Security Administration Nevada National Security Site and
Off-Site Locations in the State of Nevada (NNSS SWEIS) focuses on the nature of the changes to the
Draft NNSS SWEIS that resulted from public comments, as well as changes in environmental baseline
information and the analyses of potential environmental impacts. The Foreword also discusses the role
the National Environmental Policy Act (NEPA) review process and this Final NNSS SWEIS play in the
DOE/NNSA decisionmaking process.

PUBLIC COMMENT ON THE NNSS SWEIS

This Final NNSS SWEIS analyzes potential environmental impacts of continued management and
operation of the Nevada National Security Site (NNSS) (formerly known as the Nevada Test Site) and
other sites managed by the U.S. Department of Energy/National Nuclear Security Administration
(DOE/NNSA) in Nevada. During development of an environmental impact statement (EIS), there are two
required opportunities for public involvement: during public scoping and during the public comment
period after the draft EIS is issued. The NNSS SWEIS public scoping process began on July 24, 2009, and
concluded on October 16, 2009. DOE/NNSA received approximately 150 comment documents, each of
which was evaluated to determine the scope of issues to be evaluated in this site-wide environmental
impact statement (SWEIS).

On July 29, 2011, DOE/NNSA published a notice in the Federal Register (FR) announcing the
availability of the Draft NNSS SWEIS, the duration of the comment period, the location and timing of the
public hearings, and methods for submitting comments. DOE/NNSA announced a 90-day public
comment period, from July 29 to October 27, 2011, to provide time for interested parties to review the
Draft NNSS SWEIS. In response to requests for additional review time, DOE/NNSA extended the
comment period by 36 days, through December 2, 2011, giving commentors a total review and comment
period of 126 days. DOE/NNSA received more than 240 comment documents containing almost
800 comments.

WHAT WAS THE NATURE OF PUBLIC COMMENTS?

In reviewing the comments on the Draft NNSS SWEIS, DOE/NNSA identified several topics that were of
heightened interest or concern to stakeholders, or resulted in generally substantive changes to relevant
information and analyses in this NNSS SWEIS. These topics included:

e Transportation Routing. Commentors were concerned that DOE/NNSA was considering
changing routes for shipping radioactive waste to allow shipment of waste through
Las Vegas, and indicated the analysis should address site-specific conditions along the routes
in the vicinity of Las Vegas. Additionally, commentors stated that the analysis of rail
transfer stations was incomplete because specific operations and accidents that could occur at
the analyzed rail transfer stations were not addressed.

e Groundwater Quality and Use. Commentors stated that groundwater contamination from
historic nuclear weapons testing continued to pose an unacceptable risk to human health and
that the Draft NNSS SWEIS did not characterize this risk adequately. Commentors alleged
that this groundwater contamination and restrictions on public access to other groundwater on
the NNSS constituted a loss of a valuable resource, which contributed to a lack of economic
development.
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Former Yucca Mountain Site. Commentors believed that DOE/NNSA should analyze, as a
reasonably foreseeable future action, either the construction and operation of a high-level
radioactive waste repository at Yucca Mountain or the remediation and reclamation of the
former Yucca Mountain Site.

American Indian Rights. Commentors expressed concern that the U.S. Government is not
abiding by the terms of the Treaty of Ruby Valley, and stated that the lands encompassing the
NNSS rightfully belong to the Western Shoshone people.

Use of the NNSS. Commentors contended that ongoing and proposed activities at the NNSS
were not consistent with the purposes for which the land was originally withdrawn from
public use and stated that DOE/NNSA should consider returning some or all of the lands to
public use.

Nuclear Weapons Testing. Commentors were opposed to resumption of nuclear weapons
testing and were concerned that resumption of testing was possible, despite the current
moratorium on such tests.

Renewable Energy. Commentors were generally supportive of using the NNSS for research
and commercial-scale renewable energy projects, but expressed concerns that such projects,
particularly commercial-scale projects, have the potential to cause adverse environmental
impacts on many resources.

DOE/NNSA has responded to each public comment in the Comment Response Document (Volume 3) of
this Final NNSS SWEIS.

HOW WAS THE DRAFT NNSS SWEIS CHANGED?

DOE/NNSA revised the Draft NNSS SWEIS in response to public comments and provided additional
environmental baseline information and new and revised analyses including, but not limited to, the
following:

DOE/NNSA added information (figures and supporting text) regarding current and projected
levels of surface soil and groundwater contamination.

DOE/NNSA enhanced its cumulative effects analysis by including the remediation of the former
Yucca Mountain Site as a reasonably foreseeable future action.

DOE/NNSA added a human health impacts analysis for an alternate maximally exposed
individual based upon a “subsistence consumer” lifestyle pattern.

DOE/NNSA added an analysis of potential impacts associated with wildland fire events.

DOE/NNSA included new information regarding existing environmental conditions based upon
more-recent, routine sampling and field data collection (e.g., groundwater contaminant sampling).

DOE/NNSA also corrected inaccuracies, made editorial corrections, and clarified text. Substantive
changes to the text are identified through the use of margin bars on the edges of the affected pages.

vi
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WHAT HAPPENS NEXT?

DOE/NNSA will announce its decision regarding the selected alternative or alternatives in a Record of
Decision (ROD) no sooner than 30 days after the U.S. Environmental Protection Agency Notice of
Availability for this Final NNSS SWEIS is published in the Federal Register. The ROD will be published
in the Federal Register and explain all factors, including the potential environmental impacts, considered
by DOE/NNSA in reaching its decision. The ROD will identify the environmentally Preferred
Alternative or Alternatives. If mitigation measures, monitoring, or other conditions are adopted as part of
DOE/NNSA'’s decision, these will be summarized in the ROD, as applicable, and included in a mitigation
action plan that will be prepared following issuance of the ROD. The mitigation action plan will explain
how and when mitigation measures would be implemented and how DOE/NNSA would monitor the
mitigation measures over time to judge their effectiveness.

After DOE/NNSA issues its ROD, both the ROD and the mitigation action plan will be posted on DOE’s
NEPA website (http://nepa.energy.gov), and copies will be placed in the DOE/NNSA Reading Room in
Las Vegas, Nevada, and in public libraries in southern Nevada and southwestern Utah; they also will be
made available to interested parties upon request.

vii
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CONVERSIONS
METRIC TO ENGLISH ENGLISH TO METRIC
Multiply by To get Multiply by To get
Area
Square meters 10.764 Square feet Square feet 0.092903 Square meters
Square kilometers 247.1 Acres Acres 0.0040469 Square kilometers
Square kilometers 0.3861 Square miles Square miles 2.59 Square kilometers
Hectares 2471 Acres Acres 0.40469 Hectares
Concentration
Kilograms/square meter 0.16667 Tons/acre Tons/acre 0.5999 Kilograms/square meter
Milligrams/liter 12 Parts/million Parts/million 1@ Milligrams/liter
Micrograms/liter 12 Parts/billion Parts/billion 12 Micrograms/liter
Micrograms/cubic meter 12 Parts/trillion Parts/trillion 12 Micrograms/cubic meter
Density
Grams/cubic centimeter 62.428 Pounds/cubic feet |[Pounds/cubic feet 0.016018 Grams/cubic centimeter
Grams/cubic meter 0.0000624 Pounds/cubic feet [[Pounds/cubic feet 16,025.6 Grams/cubic meter
Length
Centimeters 0.3937 Inches Inches 2.54 Centimeters
Meters 3.2808 Feet Feet 0.3048 Meters
Kilometers 0.62137 Miles Miles 1.6093 Kilometers
Temperature
Absolute
Degrees C + 17.78 18 Degrees F Degrees F - 32 0.55556 Degrees C
Relative
Degrees C 18 Degrees F Degrees F 0.55556 Degrees C
Velocity/Rate
Cubic meters/second 2118.9 Cubic feet/minute [[ Cubic feet/minute 0.00047195 Cubic meters/second
Grams/second 7.9366 Pounds/hour Pounds/hour 0.126 Grams/second
Meters/second 2.237 Miles/hour Miles/hour 0.44704 Meters/second
Volume
Liters 0.26418 Gallons Gallons 3.78533 Liters
Liters 0.035316 Cubic feet Cubic feet 28.316 Liters
Liters 0.001308 Cubic yards Cubic yards 764.54 Liters
Cubic meters 264.17 Gallons Gallons 0.0037854 Cubic meters
Cubic meters 35.315 Cubic feet Cubic feet 0.028317 Cubic meters
Cubic meters 1.3079 Cubic yards Cubic yards 0.76456 Cubic meters
Cubic meters 0.0008107 Acre-feet Acre-feet 1233.49 Cubic meters
Weight/Mass
Grams 0.035274 Ounces Ounces 28.35 Grams
Kilograms 2.2046 Pounds Pounds 0.45359 Kilograms
Kilograms 0.0011023 Tons (short) Tons (short) 907.18 Kilograms
Metric tons 1.1023 Tons (short) Tons (short) 0.90718 Metric tons
ENGLISH TO ENGLISH
Acre-feet 325,850.7 Gallons Gallons 0.000003046 Acre-feet
Acres 43,560 Square feet Square feet 0.000022957 Acres
Square miles 640 Acres Acres 0.0015625 Square miles

a. This conversion is only valid for concentrations of contaminants (or other materials) in water.

METRIC PREFIXES

Prefix Symbol Multiplication factor

exa- E 1,000,000,000,000,000,000 = 10%*
peta- P 1,000,000,000,000,000 = 10%
tera- T 1,000,000,000,000 = 10%
giga- G 1,000,000,000 = 10°
mega- M 1,000,000 = 10°
kilo- k 1,000 = 10°
deca- D 10 = 10
deci- d 0.1 = 10"
centi- c 0.01 = 10?
milli- m 0.001 = 10°
micro- u 0.000001 = 10
nano- n 0.000 000 001 = 107
pico- P 0.000 000 000 001 = 102

Xii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 14 of 236

SUMMARY

S.1  Introduction and Purpose and Need
S.1.1 Introduction

The U.S. Department of Energy’s (DOE’s) “National Environmental Policy Act Implementing
Procedures” (10 Code of Federal Regulations [CFR] 1021.330(c)) require preparation of a site-wide
environmental impact statement (SWEIS), a broad-scope document that identifies and assesses the
potential individual and cumulative impacts of ongoing and reasonably foreseeable future actions for
certain large multiple-facility DOE sites, such as the Nevada National Security Site (NNSS) (formerly the
Nevada Test Site). An evaluation of an existing SWEIS is required every 5 years. DOE determines
whether an existing SWEIS remains adequate or whether a new SWEIS or supplement to the existing
SWEIS is needed.

In 1996, DOE issued the Final Environmental Impact Statement for the Nevada Test Site and Off-Site
Locations in the State of Nevada (1996 NTS EIS) (DOE 1996) and an associated Record of Decision
(ROD) (61 Federal Register [FR] 65551). In the ROD, DOE selected the Expanded Use Alternative for
most activities, but decided to manage low-level radioactive waste and mixed low-level radioactive waste
at levels described under the No Action Alternative, pending decisions resulting from the Final Waste
Management Programmatic Environmental Impact Statement for Managing Treatment, Storage, and
Disposal of Radioactive and Hazardous Waste (WM PEIS) (DOE 1997). In the February 2000 WM PEIS
ROD (65 FR 10061), DOE announced that the NNSS would be one of two regional sites to be used for
disposal of low-level radioactive waste and mixed low-level radioactive waste. At the same time, DOE
amended the 1996 NTS EIS ROD to select the Expanded Use Alternative for waste management activities
at the NNSS.

Subsequently, as required by DOE regulations (10 CFR 1021.330(d)), the National Nuclear Security
Administration (NNSA), a separately organized semiautonomous agency within DOE, conducted the first
5-year review of the 1996 NTS EIS, as documented in the 2002 Supplement Analysis for the Final
Environmental Impact Statement for the Nevada Test Site and Off-Site Locations in the State of Nevada
(DOE 2002). Based on this review, DOE/NNSA concluded there were no substantial changes to the
actions proposed in the 1996 NTS EIS and no significant new circumstances or information relevant to
environmental concerns. Thus, DOE/NNSA determined that no further National Environmental Policy
Act (NEPA) analysis was required.

In 2007, DOE/NNSA initiated its second 5-year review of the 1996 NTS EIS and, in April 2008, issued
the Draft Supplement Analysis for the Final Environmental Impact Statement for the Nevada Test Site and
Off-Site Locations in the State of Nevada (DOE 2008). Based on consideration of comments received on
the draft supplement analysis, potential changes to the NNSS program work scope, and changes to the
environmental baseline, DOE/NNSA decided to prepare this Final Site-Wide Environmental Impact
Statement for the Continued Operation of the Department of Energy/National Nuclear Security
Administration Nevada National Security Site and Off-Site Locations in the State of Nevada
(NNSS SWEIS) (DOE/EIS-0426). DOE/NNSA has prepared this NNSS SWEIS in compliance with
Council on Environmental Quality regulations that implement NEPA (40 CFR Parts 1500-1508) and
DOE NEPA implementing procedures (10 CFR Part 1021).
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The U.S. Air Force, U.S. Bureau of Land Management, and Nye County, Nevada, are cooperating
agencies in the preparation of this NNSS SWEIS. In addition, the Consolidated Group of Tribes and
Organizations, which includes representatives from 17 tribes and organizations, participated in the
preparation of this SWEIS; their assessments and recommendations appear in text boxes in this Summary
and throughout this SWEIS.

Consolidated Group of Tribes and Organizations
Southern Paiute Owens Valley Paiute and Shoshone
e Kaibab Paiute Tribe, Arizona e Benton Paiute Tribe, California
e Paiute Indian Tribes of Utah e Bishop Paiute Tribe, California
e Moapa Band of Paiutes, Nevada e Big Pine Paiute Tribe, California
e Las Vegas Paiute Tribe, Nevada e Lone Pine Paiute Tribe, California
e Pahrump Paiute Tribe, Nevada e Fort Independence Paiute Tribe, California
e Chemehuevi Paiute Tribe, California
e Colorado River Indian Tribes, Arizona
Western Shoshone Other Official Native American Indian Organizations
e Duckwater Shoshone Tribe, Nevada e Las Vegas Indian Center, Nevada
e Ely Shoshone Tribe, Nevada
e Yomba Shoshone Tribe, Nevada
e Timbisha Shoshone Tribe, California

S.1.2 Purpose and Need for Agency Action

The purpose and need for agency action is to support DOE/NNSA’s core missions established by the
U.S. Congress and the President. These include meeting its obligations to ensure a safe and reliable
nuclear weapons stockpile, support other national security programs, characterize and remediate areas of
the NNSS and offsite locations previously

contaminated as a result of the Nation’s nuclear

weapons testing program, and provide for the

disposal of low-level and mixed low-level

radioactive waste from across the DOE

complex.

DOE/NNSA also must meet the mandates of
Executive Orders 13212, Actions to Expedite
Energy-Related Projects, and 13514, Federal
Leadership in Environmental, Energy, and
Economic Performance, as well as the Energy
Independence and Security Act of 2007 (Public
Law 109-58). Accordingly, DOE/NNSA’s
purpose and need is also to satisfy the
requirements of these Executive Orders and
comply with Congressional mandates to
promote, expedite, and advance the production
of environmentally sound energy resources,
including renewable energy resources such as
solar and geothermal energy systems.

S-2
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The NNSS has a long history of supporting national security objectives by conducting underground
nuclear tests and other nuclear and nonnuclear activities. Since October 1992, there has been a
moratorium on underground nuclear testing. Thus, DOE/NNSA’s mission at the NNSS has evolved from
one that focused on active nuclear weapons tests to one that maintain readiness and the capability to
conduct underground nuclear weapons tests; such a test would be conducted only if so directed by the
President in the interest of national security. DOE/NNSA’s primary mission at the NNSS is to support
nuclear stockpile reliability through subcritical experiments. Changes in national security priorities have
resulted in resource reallocation and the introduction and expansion of other national security missions,
programs, and activities at the NNSS and offsite locations in Nevada. In addition, the NNSS supports
DOE waste management activities, including disposal; environmental restoration activities; and research,
development, and testing programs related to national security. The NNSS also provides opportunities
for various environmental research projects and development of commercial-scale solar energy projects,
as well as development of innovative solar and other renewable energy technologies.

S.2  Alternatives
S.2.1 Background

This NNSS SWEIS analyzes the potential
environmental  impacts of  continued
management and operation of the NNSS
and other DOE/NNSA-managed sites in
Nevada, including the Remote Sensing
Laboratory (RSL), North Las Vegas Facility
(NLVF), and Tonopah Test Range (TTR)
(see Figure S-1). This NNSS SWEIS also
analyzes the impacts of other DOE program
activities, as well as those of other Federal
agencies, such as the U.S. Department of
Defense and U.S. Department of Homeland
Security, that occur or are proposed to occur
on these DOE/NNSA-managed sites.

The NNSS occupies  approximately
1,360 square miles of desert and mountain
terrain in southern Nevada. About
6,500 square miles of the U.S. Air Force’s
Nevada Test and Training Range and the
Desert National Wildlife Refuge surround
the NNSS on the northern, western, and
eastern sides. The NNSS is a multi-
disciplinary, multi-purpose facility primarily
engaged in work that supports national
security, homeland security initiatives, waste
management, environmental restoration, and
defense and nondefense research and
development programs for DOE/NNSA, and

other government entities. Figure S-1 Location of Nevada National Security Site

and Offsite Locations in the State of Nevada
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RSL is located on 35 acres at Nellis Air Force Base in North Las Vegas, Nevada, approximately 59 miles
southeast of the nearest NNSS boundary. RSL is adjacent to the Nellis Air Force Base runway and has
seven buildings. Radiological emergency response, the Aerial Measuring System, radiological sensor
development and testing, Secure Systems Technologies, nuclear nonproliferation capabilities, and
information and communication technologies are supported at RSL.

NLVF, located on 78 acres approximately 55 miles southeast of the nearest NNSS boundary in
Las Vegas, comprises 29 buildings that support ongoing NNSS missions. The facility includes office
buildings, a high bay, machine shop, laboratories, experimental facilities, and various other mission-
support facilities. Among the NLVF buildings is the Nevada Support Facility, the location of most of the
DOE/NNSA Nevada Site Office (NSO) personnel offices.

The TTR, located approximately 12 miles north of the nearest NNSS boundary, is a U.S. Air Force
facility. It consists of a 280-square-mile area north of the NNSS on the Nevada Test and Training Range.
DOE/NNSA operations at the TTR are conducted pursuant to a land use permit from the U.S. Air Force
under the direction of Sandia National Laboratories and the DOE/NNSA Sandia Site Office (other
DOE/NNSA sites in Nevada are under the direction of the DOE/NNSA NSO). DOE/NNSA operations at
the TTR include flight-testing of gravity weapons (bombs) and research, development, and evaluation of
nuclear weapons components and delivery systems.

In this NNSS SWEIS, DOE/NNSA analyzes the potential environmental impacts of three alternatives:
(1) No Action, (2) Expanded Operations, and (3) Reduced Operations. Each alternative comprises current
and reasonably foreseeable missions, programs, capabilities, and projects at the NNSS and the three
offsite locations during a 10-year period. This SWEIS considers ongoing and proposed programs,
capabilities, and projects (i.e., activities) at DOE/NNSA facilities in Nevada over the next 10 years.

The nature of ongoing activities and their associated environmental impacts are well understood. In
contrast, however, the nature of some proposed activities is less well known. In the interest of disclosing
potential environmental impacts that could occur at the NNSS and offsite locations, this SWEIS includes
ongoing activities, as well as activities that are more conceptual in nature. DOE/NNSA understands that
the level of NEPA analysis conducted for some proposed future activities may not be sufficient to permit
implementation, and such activities could require additional NEPA analysis.

Terminology Used in this Final Site-Wide Environmental Impact Statement for the Continued Operation
of the Department of Energy/National Nuclear Security Administration Nevada National Security Site and
Off-Site Locations in the State of Nevada

Missions. This term refers to the major responsibilities assigned to the U.S. Department of Energy (DOE) and
the National Nuclear Security Administration (NNSA) and comprises the National Security/Defense Mission,
Environmental Management Mission, and Nondefense Mission.

Programs. DOE and NNSA are organized into program offices, each of which has primary responsibilities
within the set of missions. Funding and direction for activities at DOE and NNSA facilities are provided through
these program offices, and similarly coordinated sets of activities to meet program office responsibilities are often
referred to as “programs.” Programs are usually long-term efforts with broad goals or requirements.

Capabilities. This term refers to the combination of facilities, equipment, infrastructure, and expertise necessary
to undertake types or groups of activities and to implement mission assignments. Capabilities at the Nevada
National Security Site and offsite locations have been established over time, principally through mission
assignments and activities directed by program offices.

Projects. This term is used to describe activities with a clear beginning and end that are undertaken to meet a
specific goal or need. Projects can vary in scale from very small (such as a project to undertake one experiment
or a series of small experiments) to major (such as a project to construct and start up a new nuclear facility).

Activities. In this site-wide environmental impact statement, activities are those physical actions used to
implement missions, programs, capabilities, or projects.
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Alternative descriptions are organized under three missions, each with two or more associated programs.
The DOE/NNSA missions and associated programs in Nevada are (1) the National Security/Defense

Mission, which includes the Stockpile Stewardship and
Management, Nuclear Emergency Response, Nonproliferation,
Counterterrorism, and Work for Others Programs; (2) the
Environmental Management Mission, which includes the
Waste Management and Environmental Restoration Programs;
and (3) the Nondefense Mission, which includes the General
Site Support and Infrastructure, Conservation and Renewable
Energy, and Other Research and Development Programs.
Mission-related capabilities, projects, and activities are
identified for each of the alternatives. The three alternatives
include similar types of capabilities, projects, and activities,
but differ primarily in their levels of operations and facility
requirements. The No Action Alternative reflects the use of
existing facilities and ongoing projects to maintain operations
at levels consistent with those experienced since 1996. The
Expanded Operations Alternative differs from the No Action

Levels of Operations — An Example

In the 1996 Record of Decision, the
U.S. Department of Energy (DOE) selected
the Expanded Use Alternative. Under this
alternative, DOE proposed to undertake as
many as 110 annual experiments to
improve its knowledge of the properties of
plutonium, and assess the performance
and safety of nuclear weapons. Since
then, however, only about 10 such
experiments have occurred annually.

The historic levels of operations form the
underlying basis for the No Action

Alternative in this site-wide environmental
impact statement.

Alternative in that the levels of operations would be enhanced or accelerated, and new facilities would be

constructed to support increased levels of operations.

In addition, under the Expanded Operations

Alternative, DOE/NNSA would modify (resize) land use zones at the NNSS to better reflect the kinds of

activities that would be undertaken in those zones.

Under the Reduced Operations Alternative,

DOE/NNSA would conduct some activities at levels similar to those under the No Action Alternative, but
for other activities, the levels of operations would be reduced or would cease altogether. DOE/NNSA
also would modify land use zones on the NNSS, and limit most activities in the northwestern portion of

the NNSS.

Sections S.2.2 through S.2.4 describe the three
alternatives in greater detail. Table S-1 (at the end of
Section S.2.4) summarizes the mission-based
programmatic similarities and differences among the
three alternatives.

S.2.2

The No Action Alternative reflects the use of existing
facilities and ongoing projects to maintain the levels of
operations (activities) consistent with those experienced
in recent years at the NNSS and offsite locations. For
each of the three mission areas and their supporting
programs, the levels of operations for associated
capabilities, projects, and activities were determined by
analyzing operational levels realized since 1996.

Under the No Action  Alternative,  Stockpile
Stewardship and Management Program activities would
continue at DOE/NNSA facilities in Nevada under the
conditions of the ongoing nuclear testing moratorium.
These activities would include science-based stockpile
stewardship tests, experiments, and projects to maintain
the safety and reliability of the Nation’s nuclear
weapons stockpile without underground nuclear testing.

No Action Alternative

S-5
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Under Presidential Decision Directive 15, DOE/NNSA must be able to resume underground nuclear
weapons tests within 24 to 36 months if so directed by the President. Although DOE/NNSA would
maintain the capability to conduct an underground nuclear test, conducting such a test is neither included
nor analyzed under this, or any, of the alternatives.

In support of the Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs, under
the No Action Alternative, DOE/NNSA would continue to (1) provide support to the Nuclear Emergency
Support Team, the Federal Radiological Monitoring and Assessment Center, the Accident Response
Group, and the Radiological Assistance Program; (2) undertake Aerial Measuring System activities;
(3) provide emergency responder training for emergencies involving weapons of mass destruction;
(4) disposition improvised nuclear devices; (5) support DOE/NNSA’s Emergency Communications
Network; and (6) integrate existing activities and facilities to support national efforts to control the spread
of weapons of mass destruction.

Under the No Action Alternative, the Work for Others Program hosted by DOE/NNSA would entail the
shared use of certain facilities, such as the Big Explosives Experimental Facility, Nonproliferation Test
and Evaluation Complex, and the T-1 Training Area, by other agencies such as the U.S. Department of
Defense, as well as the shared use of resources at the NNSS, RSL, NLVF, and the TTR. DOE/NNSA
also would continue to host projects of other Federal agencies, such as the U.S. Departments of Defense
and Homeland Security, as well as state and local government agencies and nongovernmental
organizations.

As part of the Environmental Management Mission, Waste Management Program, the NNSS would
continue accepting and disposing of wastes, such as low-level radioactive waste and mixed low-level
radioactive waste. The Environmental Restoration

Program would continue to ensure compliance with the
Federal Facility Agreement and Consent Order to
characterize, monitor, and, if necessary, remediate
contaminated areas, facilities, soils, and groundwater that
have  sustained adverse environmental  impacts
(NDEP 1996).

Under the No Action Alternative, the Nondefense Mission
would include those activities that are necessary to support
mission-related programs, such as construction and
maintenance of facilities, provision of supplies and
services, and warehousing. Activities related to supply and

Federal Facility Agreement and
Consent Order

The Nevada  National Security  Site
Environmental Restoration Program includes
activities to comply with the Federal Facility
Agreement and Consent Order, which was
entered into in 1996 by the U.S. Department of
Energy, the U.S. Department of Defense, and
the State of Nevada. The Federal Facility
Agreement and Consent Order provides a
process for identifying sites having potential
historic contamination, implementing state-

approved corrective actions, and instituting
closure actions for remediated sites.

conservation of energy, including renewable energy and
other research and development projects, would also
continue to be conducted under the Nondefense Mission. For example, DOE/NNSA would continue to
identify and implement energy conservation measures and renewable energy projects related to energy
efficiency, renewable energy, water, and transportation/fleet management. DOE/NNSA would also
support development of a 240-megawatt commercial solar power generation facility and an associated
transmission line in the southwest corner of the NNSS. If a commercial solar power generation facility
were proposed at the NNSS, additional project-specific NEPA review would be required.

At the NNSS, the missions, programs, capabilities, and projects under the No Action Alternative would
be undertaken in one or more of seven land use zones. The land use zones, which are used to manage
activities at the NNSS and prevent interference among the various projects and activities, are not
considered absolute descriptors of the range of activities that may occur in a particular zone. In addition,
the NNSS is divided into numbered operational areas to facilitate management; communications; and
distribution, use, and control of resources. Figure S—2 provides the locations and sizes of these zones and
operational areas, as well as the locations of major facilities within these zones and areas.

S-6
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S.2.3 Expanded Operations Alternative

The Expanded Operations Alternative includes the levels of operations, capabilities, and projects
described under the No Action Alternative, as well as additional proposed capabilities and projects.
These additional capabilities and projects include modification and/or expansion of existing facilities and
construction of new facilities. In addition, some ongoing activities would be conducted more frequently
than under the No Action Alternative.

To illustrate, under the Expanded Operations Alternative, the annual number of stockpile stewardship
tests and experiments and the yearly number of nuclear weapons that would be dispositioned would
increase relative to the No Action Alternative. DOE/NNSA would construct new facilities to support
enhanced training for the Office of Secure Transportation, to enhance efforts to control the spread of
weapons of mass destruction, and to advance counterterrorism training, research, and development.
Although the pace of environmental restoration activities would remain unchanged from that under the
No Action Alternative, DOE/NNSA would accelerate the pace and amount of low-level radioactive waste
that would be disposed on the NNSS.

Under the Expanded Operations Alternative, there would be two changes in NNSS land use zones:
(1) the designated use for Area 15 would be changed from “Reserved” to “Research, Test, and
Experiment,” and (2) approximately 39,600 acres within Area 25 would be designated as a Renewable
Energy Zone (an expansion of the 4,100-acre area under the No Action Alternative). In the Renewable
Energy Zone, DOE/NNSA would support development of several commercial solar power generation
facilities with a maximum combined generating capacity of 1,000 megawatts in Area 25. Elsewhere,
DOE/NNSA would construct a 5-megawatt photovoltaic solar power generation facility (in Area 6), and a
Geothermal Demonstration Project and Geothermal Research Center (location to be determined). The
locations and sizes of the land use zones and operational areas, as well as the locations of major facilities
within these zones and areas, are shown in Figure S-3.

S.2.4 Reduced Operations Alternative

The Reduced Operations Alternative includes all of the types of activities conducted at the NNSS and
offsite locations since 1996. The activity level under the Reduced Operations Alternative would vary
across programs; however, the levels of operations for many programs would be reduced (relative to the
No Action Alternative). Furthermore, under the Reduced Operations Alternative, activities would cease
in the northwestern portion of the NNSS (Areas 18, 19, 20, 29, and 30), with the exception of
environmental restoration and monitoring, site security operations, military training and exercises, and
maintenance of Well 8 and critical communications and electrical transmission systems. Maintenance of
roads on Pahute Mesa, Stockade Wash, and Buckboard Mesa would also be reduced to provide access
only for maintaining necessary infrastructure and conducting environmental restoration activities.
Operation of the Pahute Mesa Airstrip would be limited to those operations necessary to provide access
for activities that would continue in these areas. In addition, the electrical transmission and distribution
system beyond the Echo Peak Substation in Areas 19 and 20 would be de-energized.

The pace of environmental restoration activities and most waste generation and disposal rates would
remain unchanged from that under the No Action Alternative. However, the amount of transuranic waste
generated, as well as the amount of sanitary waste generated and disposed of on site, would be reduced.

Under the Reduced Operations Alternative, activities related to supply and conservation of energy,
including renewable energy and other research and development projects, would continue to be
conducted. For example, DOE/NNSA would support development of a 100-megawatt commercial solar
power generation facility in Area 25.

At the NNSS, the Area 18, 19, 20, 29, and 30 land use designations would change to a Limited Use Zone.
Figure S—4 provides the locations and sizes of these zones and operational areas, as well as the locations
of major facilities within these zones and areas.

S-8
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Figure S-3 Expanded Operations Alternative Land Use Zones
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S.2.5 Preferred Alternative

Council on Environmental Quality regulations for implementing NEPA (40 CFR 1502.14(e)) require an
agency to identify its preferred alternative or alternatives, if one or more exists, in the draft EIS. At the
time the Draft NNSS SWEIS was published, DOE/NNSA had not selected a preferred alternative. Since
publication of the Draft NNSS SWEIS, DOE/NNSA has identified its Preferred Alternative (see the blue-
shaded cells in Table S-1).

In identifying its Preferred Alternative, NNSA considered the current and future needs of DOE/NNSA
and other users of the NNSS and offsite locations. In doing so, DOE/NNSA balanced mission
requirements established by the U.S. Congress with contemporary goals and objectives identified in
planning documents such as the 10 Year Site Plan Fiscal Year 2012 for the NNSS (DOE 2011), as well as
anticipated funding levels for DOE/NNSA and other users of the NNSS and offsite locations, such as the
Department of Homeland Security. DOE/NNSA also considered the preferences expressed by
commentors on the Draft NNSS SWEIS and sought to balance those preferences with the needs of the
agency and other users of the NNSS and offsite locations in Nevada. Moreover, NNSA analyzed and
considered the potential environmental impacts that could accrue from the implementation of any
alternative.

Based on these considerations, DOE/NNSA identified a Preferred Alternative for continued operation of
the NNSS and offsite locations in the state of Nevada. DOE/NNSA'’s Preferred Alternative is a “hybrid”
alternative comprising various programs, capabilities, projects, and activities selected from among the
three alternatives. Table S-1 provides a comparison of mission-based program activities under the three
alternatives and the Preferred Alternative (identified by blue-shaded cells).

Under the Stockpile Stewardship and Management Program, activities would largely reflect the
No Action Alternative, but with an increased frequency of conventional explosives and shock physics
experiments, and the Expanded Operations Alternative, under which certain functions at the TTR would
be transferred to the U.S. Air Force. As identified under the Reduced Operations Alternative, the Atlas
facility (designed for pulsed power experiments) would be decommissioned. Within the Nuclear
Emergency Response, Nonproliferation, and Counterterrorism Programs, activities would also align with
the No Action Alternative, except that the capability for disposition of radiological dispersion devices
would be added, as well as some additional laboratory and test bed facilities. The Work for Others
Program, as an emerging mission, would implement the Expanded Operations Alternative in most areas.

Under the Waste Management Program, activities would generally conform to the Expanded Operations
Alternative, with the exception of hazardous waste, explosive ordnance wastes, and hydrocarbon waste
management activities, which would remain at current levels. Under the Environmental Restoration
Program, activities would resemble those described under the No Action Alternative, but could proceed at
a faster pace and/or meet stricter cleanup standards as described under the Expanded Operations
Alternative.

The preferred alternative for the General Site Support and Infrastructure Program would be Expanded
Operations, which would entail developing new facilities and upgrading existing infrastructure elements
(e.g., electrical and cellular communications) on much of the NNSS. Only critical infrastructure would be
retained in Areas 18, 19, 20, 29, and 30 of the NNSS, as described under the Reduced Operations
Alternative. For the Conservation and Renewable Energy Program, activities would closely conform to
the No Action Alternative, except that a 5-megawatt photovoltaic solar power facility and a Geothermal
Demonstration Project and Geothermal Research Center could be constructed at the NNSS as identified
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under the Expanded Operations Alternative. For the Other Research and Development Programs,
activities would continue as described under the No Action Alternative.

S.2.6  Potential Decisions Resulting from this Site-Wide Environmental Impact Statement

The information, analyses, and potential environmental impacts of this NNSS SWEIS will provide the
basis, in part, for DOE/NNSA to determine the nature of capabilities and projects, as well as their
associated levels of operations, over the next 10-year period at the NNSS and offsite locations in Nevada.
Accordingly, DOE/NNSA may choose to implement, either wholly or in part, any of the three
alternatives, or may choose to implement a “hybrid” alternative, comprising various capabilities, projects,
and activities selected from among the three alternatives. Implementation of any of the alternatives could
result in changes to the names, sizes, or locations of the land use zones, or in the locations of ongoing or
proposed capabilities and projects within these zones.

Although DOE/NNSA analyzed various radioactive waste shipping routes through and around
metropolitan Las Vegas, Nevada, decisions on routing would not be made as part of this NEPA process.
DOE/NNSA undertook this analysis to inform any highway-routing-related revisions to its waste
acceptance criteria; such revisions are developed in accordance with DOE/NNSA’s standard practices,
which include consultation with the State of Nevada; and, when finalized, become publicly available
through publication on the NNSS website. As discussed in Section S.3.1.2, DOE/NNSA determined that
it would retain the highway routing restrictions for shipments of low-level radioactive waste; therefore,
there would be no need to revise the waste acceptance criteria in this regard (DOE 2012).

DOE/NNSA also would not make any decisions regarding environmental restoration activities that are not
consistent with the Federal Facility Agreement and Consent Order unless agreed to by the Nevada
Division of Environmental Protection.

S.3  Summary of Environmental Impacts

S.3.1 Nevada National Security Site

This section summarizes the potential environmental impacts at the NNSS from continuing and proposed
projects and capabilities, including their associated levels of operations (activities), under each of three
alternatives analyzed in this SWEIS. The text focuses on those resource areas for which the impacts are
sufficiently different to permit the reader to distinguish among the alternatives in a meaningful manner or
those resource areas that may be controversial, i.e., infrastructure and energy, transportation and traffic,
socioeconomics, groundwater hydrology, biological resources, air quality, visual resources, and cultural
resources, waste management, human health, and cumulative impacts.

Table S-14 (at the end of Section S.3.1.10) summarizes the potential environmental impacts for all
13 resource areas for each alternative. As discussed above in Section S.2.5, DOE/NNSA’s Preferred
Alternative is a “hybrid” alternative comprising various programs, capabilities, projects, and activities
selected from among the three alternatives. Although the text of this Summary does not discuss the
potential environmental impacts from implementing the Preferred Alternative, consistent with the
approach used in Chapter 3 of the NNSS SWEIS, Table S-14 summarizes those impacts to enable a
comparison to the three alternatives.

S.3.1.1 Energy

DOE/NNSA compared projections of utility resource requirements, such as the demand for electricity and
liquid fuels, under each alternative to local and regional capabilities to supply these resources.
Implementing the Expanded Operations Alternative would result in the highest energy demands of the
three alternatives.
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Under the Expanded Operations Alternative, continuing and newly proposed projects and capabilities
would require an increase of up to 25 percent or about 1.4 million gallons per year of various fuel types,
such as unleaded gasoline, ethanol-gasoline blended fuel, and biodiesel fuel. DOE/NNSA does not
foresee difficulty in obtaining this amount of liquid fuels from regional suppliers. The projected annual
demand for most fuel types constitutes a small proportion of current fuel use in Nevada. For example, the
estimate of unleaded gasoline needed annually (534,000 gallons) would be approximately 0.05 percent of
the total unleaded gasoline used in Nevada (NSOE 2009). However, the NNSS is a major consumer of
biodiesel fuel in Nevada, making up approximately 60 percent of the current, annual statewide demand of
575,000 gallons (NSOE 2009); under the Expanded Operations Alternative, DOE/NNSA would increase
consumption of biodiesel fuel to about 75 percent (429,000 gallons). Although not anticipated, if demand
for biodiesel fuel were to exceed regional supply, the NNSS could temporarily switch to petroleum-based
diesel fuel for most applications.

Implementing the Expanded Operations Alternative also would result in increased demand for electricity
during construction and, later, operation of proposed projects and capabilities. DOE/NNSA estimates that
the average power demand would increase up to approximately 25 percent (from 22 to 28 megawatts)
over current demand, and up to approximately 35 percent (from 30 to 41 megawatts) under peak power
demand. Peak demand would exceed existing system capacity (40 megawatts) (NNSA/NSO 2010a),
which could result in voltage fluctuations or blackouts. However, as part of implementing the Expanded
Operations Alternative, DOE/NNSA would upgrade the existing electrical distribution system to
accommaodate projected electrical demand, increase service reliability, and provide additional capacity to
support future growth on the NNSS.

A 35 percent increase over the 2009 average electrical demand of 84,600 megawatt-hours at the NNSS
(DOE 2008) would amount to approximately 105,700 megawatt-hours. During 2009, NV Energy and
Valley Electric Association provided about 21,675,000 megawatt-hours collectively to their customers.
Under the Expanded Operations Alternative, electricity demand would represent only about 0.49 percent
of the regional electrical supply (NSOE 2009). In addition, the construction of commercial solar power
generation facilities in Area 25 would increase regional electricity supplies.

S.3.1.2 Transportation and Traffic

Transportation. Radiological and nonradiological impacts on workers and the public would result from
the shipments to the NNSS of radioactive waste (such as low-level radioactive waste) and radioactive
materials (such as special nuclear material) from locations outside the State of Nevada, as well as from
locations within Nevada, such as the TTR, to the NNSS. Radiological impacts are those associated with
the effects of radiation emitted during incident-free transportation (normal operations) and from accidents
resulting in a release of radioactive materials; radiological impacts are expressed as additional latent
cancer fatalities. Nonradiological impacts are independent of the nature of the cargo being transported
and are expressed as number of traffic accident fatalities.

Radioactive waste shipments would be by truck or by
a combination of rail and truck. There is no rail line to the Special Nuclear Material
NNSS; therefore, rail cargo must be transferred to trucks at a  Special nuclear material is (1) plutonium,
transfer station. DOE/NNSA is not proposing, however, to ~ uranium-233, uranium enriched in
construct or cause to be constructed any new rail-to-truck ~ ISOtopes of uranium-233 or -235, or any
transfer facilities. Some shipments, such as radioactive materials other material that the U.S. Nuclear
. : ! g Regulatory Commission determines to
shipments, would only be by truck. Table S-2 provides the  pe special nuclear material, or (2) any
estimated number of shipments of radioactive waste and material artificially enriched by any of

radioactive materials to the NNSS under each alternative. these radioactive materials.
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Table S-2 Estimated Number of Shipments of Radioactive Waste and Materials

No Action Expanded Operations | Reduced Operations
Mode of Shipment to the Nevada National Security Site Alternative Alternative Alternative
Truck
In-state radioactive waste shipments 2,300 15,000 2,300
Out-of-state radioactive waste shipments 25,000 80,000 25,000
Out-of-state radioactive material shipments 240 11,000 180
Rail-to-Truck
In-state radioactive waste shipments (truck only) 2,300 15,000 2,300
Out-of-state radioactive waste shipments (rail and truck) 38,000 92,000 38,000
Out-of-state radioactive material shipments (truck only) 240 11,000 180

This Final NNSS SWEIS includes analyses of incident-free transportation for two cases: a Constrained
Case and an Unconstrained Case. The Constrained Case retains current routing of shipments of low-level
and mixed low-level radioactive waste to avoid crossing the Colorado River near Hoover Dam and the
interstate system in Las Vegas, Nevada. The Unconstrained Case, in which shipments of this waste
would travel over the bypass bridge near the Hoover Dam and on the interstate system through the greater
metropolitan area, was analyzed to provide information relevant to consideration of potential highway
routing-related revisions to NNSS’s waste acceptance criteria. After consultation with the Nevada
Department of Environmental Protection as part of the waste acceptance criteria revision process,
DOE/NNSA determined that it would retain the highway routing restrictions for shipments of low-level
radioactive waste; therefore, there will be no need to revise the waste acceptance criteria in this regard
(DOE 2012). For this reason, the Summary no longer includes the results of the Unconstrained Case
analysis; those results, however, may be found in Volume 2, Chapter 5, Section5.1.3.1.2, of the
NNSS SWEIS.

Incident-Free Transportation (Constrained Case). For incident-free truck transportation, under all
three alternatives (No Action, Expanded Operations, and Reduced Operations), DOE/NNSA estimated
(numerically calculated) that approximately 1 (1.3), 3 (3.3), and 1 (1.3) latent cancer fatality(ies),
respectively, would occur in the population of transportation workers exposed to radiation from shipments
of low-level and mixed low-level radioactive waste (see Figure S-5). Because many workers would be
involved, the risk to an individual worker would be small. Similarly, DOE/NNSA estimated that less than
1 (0.2, 0.8, and 0.2, respectively) latent cancer fatality would occur among members of the public exposed
to these same truck shipments under the three alternatives.

For incident-free rail-to-truck transportation, under all
three alternatives (No Action, Expanded Operations, What is a Latent Cancer Fatality?
and Reduced Operations), DOE/NNSA estimated N

. A latent cancer fatality is a death from cancer
(numerically calculated) that less than 1 (0.5), 2 (t.5), resulting from, and occurring sometime after,
and less than 1 (0.5) latent cancer fatality(ies), exposure to ionizing radiation or other carcinogens.
respectively, would occur in the population of This site-wide environmentaluimpact statement
transportation workers exposed to radiation from ~focuses on latent cancer fataliies as the primary

. . . . means of evaluating health risk from radiation
shipments of low-level and mixed low-level radioactive oy e The values reported for latent cancer

waste. Similarly, DOE/NNSA estimated that less than  fatalities are the increased risk of a fatal cancer for
1 (0.1 for No Action and Reduced Operations and 0.3 ~a maximally exposed individual or noninvolved

for Expanded Operations) latent cancer fatality would  worker, or the increased risk of a single fatal cancer
occurring in an identified population.

occur among members of the public exposed to these
same truck and rail shipments under the three
alternatives (see Figure S-5).
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Figure S-5 Latent Cancer Fatalities from Incident-Free Transportation
(Constrained Case)

Under the No Action Alternative or Reduced Operations Alternative, if an individual member of the
public were exposed to every truck shipment of radioactive waste and materials, an unlikely event, this
maximally exposed individual would receive an estimated dose of about 10 millirem, resulting in a risk of
contracting a fatal cancer of 5 x 10 (1 chance in 200,000). Under the Expanded Operations Alternative,
this individual would receive an estimated dose of about 20 millirem, resulting in a risk of contracting a
fatal cancer of 1 x 10™ (1 chance in 100,000). An individual exposed to every rail shipment would
receive an estimated dose of about 10 millirem under the No Action and Reduced Operations
Alternatives, and about 20 millirem under the Expanded Operations Alternative.

Transportation Accidents. Two types of accident analyses were performed: an assessment of
consequences associated with a maximum reasonably foreseeable accident and a risk analysis that
accounted for all types of accidents. The maximum reasonably foreseeable transportation truck accident
involving the release of radiation was estimated to occur at an annual frequency of about 3.2 x 107
(about 1 chance in 3.1 million) under the No Action and Reduced Operations Alternatives and about
6.1 x 107 (about 1 chance in 1.6 million) under the Expanded Operations Alternative. This accident
would involve the release of radiation from a truck
carrying low-level radioactive waste or mixed low-level
radioactive waste that is involved in a severe collision ~ A remis a unit of radiation dose used to measure the
. . . . biological effects of different types of radiation on
and an ensuing fire. If the accident were to occur inan  pymans. The dose in rem is estimated by a formula
urban area, DOE/NNSA estimates that the that accounts for the type of radiation, the total
consequences for the population within 50 miles of the ~ absorbed dose, and the tissues involved. One
accident would be a collective dose of approximately :gc’;ﬁrr‘]‘:ltlcldozg P e ?Jm;!éegtatzze ;‘r‘i’ﬁ{aarﬁ’l‘; ?roosrﬁ
180 person-rem, which would result in less than 1 (0.1)  natural background sources of radiation, is about 310
additional fatal cancer in that population.  The  millirem per year; the national average including
consequences for the maximally exposed individual, a ~ Medical sources is about 620 millirem.
hypothetical individual assumed to be located A person-rem is a unit of collective dose applied to a

. . population or group of individuals. It is calculated as
downwind of the event and exposed to the entire plume /" /" L S e ctimated e A s g

Units of Radiation

of radioactive release, would be an estimated dose of  each individual of the specific population. For
34 millirem, resulting in a risk to that individual of  example, if 1,000 people each received a dose of
1 millirem, the collective dose would be 1 person-rem
(1,000 persons x 0.001 rem = 1.0 person-rem).

contracting a fatal cancer of 2 x10®° (1 chance in
50,000). The corresponding rail accident was estimated
to occur at an annual frequency of about 8.4 x 107
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(about 1 chance in 10 million); this accident was not analyzed because the probability of the event is so
remote.

For the risk analysis, under the No Action and Reduced Operations Alternatives, the total transportation
accident risk for all projected accidents involving radioactive waste and radioactive materials would result
in an estimated collective dose to the general population of 0.33 person-rem (truck) and 0.13 person-rem
(rail-to-truck), resulting in less than 1 (0.0002) latent cancer fatality for truck transport and less than
1 (0.00008) latent cancer fatality for rail-to-truck transport.

The nonradiological accident risks were estimated to be 2 and Transportation Accident Risk

6 traffic accident fatalities in the general population for truck - Sy EsmpEt, ek B GEi

transport and rail-j[o-truck transport, respectively. Under j[he as the sum of the probability of each
Expanded Operations Alternative, the total transportation accident involving a release of
accident risk for all projected accidents would result in an  radioactive material multiplied by the

estimated collective dose to the population of about 17 person- ~ consequence of that event (i.e., the
product of these two factors summed for

all accidents).

rem (truck) and 8 person-rem (rail-to-truck), resulting in less
than 1 (0.01) latent cancer fatality for truck transport, and less
than 1 (0.005) latent cancer fatality for rail-to-truck transport.
The nonradiological accident risks were estimated to be 7 and
16 fatal traffic accident fatalities in the general population for truck transport and rail-to-truck transport,
respectively.

Traffic. Traffic impacts would result from personnel (worker) trips, and trucks transporting radioactive
waste and radioactive and nonradioactive materials. Traffic impacts are expressed as the relative change
in the number of onsite and offsite daily vehicle trips and the degree to which traffic on nearby Federal
and state highways would be affected, collectively referred to as the “level of service.” The level of
service provides a means to gauge the degree of congestion on

transportation networks. The six levels, designated “A” through Level of Service C

“F,” represent a range of traffic conditions; the best operating  the number of vehicles stopping is
conditions are characterized by free flow and little delay (level = significant, although many still pass
of service A) and the worst operating conditions, by poor  through the affected intersection
progression and long delays (level of service F) (TRB 2000). SHILREE i (EGL TR e S,

Under the No Action Alternative, traffic on Mercury Highway

(onsite traffic) would continue to operate at level of service A during peak traffic hours, as there would be
an increase of only 16 daily vehicle trips (relative to a baseline of 1,748 trips) (see Figure S-6).
Implementing the Expanded Operations Alternative would result in additional congestion on Mercury
Highway during peak traffic hours (level of service B), as there would be an increase of about 832 daily
vehicle trips. Under the Reduced Operations Alternative, traffic on Mercury Highway would continue to
flow freely (level of service A), as daily vehicle trips would decrease by about 153.

Construction of one or more commercial solar power generation facilities in Area 25 would result in
increased traffic on Lathrop Wells Road north of U.S. Route 95 and on site (level of service information
is unavailable). Under the No Action, Expanded Operations, and Reduced Operations Alternatives,
DOE/NNSA estimates that average daily vehicle trips (worker vehicles) during peak hours would
increase by 250, 375, and 200, respectively. The increase in traffic from workers and construction
equipment would require increased road maintenance or fundamental improvements. Although traffic
during operations of solar power generation facilities would be less than traffic during construction, road
maintenance or fundamental improvements would continue to be needed.
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Figure S-6 Daily Vehicle Trips Between U.S. Route 95 and Mercury Highway

To estimate offsite traffic impacts after complete implementation of the alternatives, DOE/NNSA
estimated baseline traffic levels and corresponding levels of service for the year 2020 for highways
nearby the NNSS. The additional traffic associated with any alternative generally would not change
future levels of service; for instance, the levels of service along U.S. Route 95 just west of Nevada State
Route 373 in Amargosa Valley would remain at level of service C, and along Nevada State Route 373
south of U.S. Route 95 would remain at level of service A.

S.3.1.3 Socioeconomics

The continued operation and proposed projects and capabilities at the NNSS would result in changes to
the current (baseline) workforce under each of the three alternatives. Accordingly, DOE/NNSA evaluated
how these changes in workforce could affect economic activity; population; and the demand on housing,
public finance, and public services, such as police and fire protection, in Clark and Nye Counties (the
counties in which the principal direct and indirect socioeconomic impacts are likely to occur).

DOE/NNSA estimates that implementing the No Action Alternative would result in the creation of up to
1,000 temporary and 150 permanent jobs (direct employment), in addition to the current (baseline)
workforce of about 1,700. Most of the additional workforce would be due to the construction and
operation of a 240-megawatt commercial solar power generation facility in Area 25, as construction
would require an average of approximately 500 individuals during the 35-month construction period
(temporary workforce), and operation would require approximately 150 individuals (permanent
workforce).

An increase in direct employment under the No Action Alternative also would result in an increase in the
demand for goods (for example, fuel for personal vehicles) and services (for example, vehicle repair),
which, in turn, would create additional employment opportunities (indirect jobs). DOE/NNSA used the
Regional Input-Output Modeling System 1l (RIMS Il 2010), which was developed for the
U.S. Department of Commerce, to evaluate the indirect economic impact of employment. Based on this
analysis, approximately 930 to 1,860 indirect temporary and approximately 394 indirect permanent jobs
would be created.
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The addition of 544 direct and indirect permanent jobs (150 direct and 394 indirect) was estimated to |
reduce unemployment by 0.3 percent in Clark County and 3.9 percent in Nye County. DOE/NNSA
estimates there would be adequate housing and public services available for this additional workforce.
For example, housing vacancies in Clark and Nye Counties would decrease by only 0.01 percent and
0.1 percent, respectively, and the person-to-hospital-bed ratio would remain unchanged.

Implementing the Expanded Operations Alternative would result in the creation of up to 1,500 temporary
and 625 permanent jobs, in addition to the current (baseline) workforce of about 1,700. Most of the
additional workforce would be a result of the construction and operation of 1,000 megawatts of
commercial solar power generation facilities in Area 25, as construction would require an average of
approximately 750 individuals (1,500 workers at peak) during the 42-month construction period
(temporary workforce), and operation would require approximately 200 individuals (permanent
workforce). DOE/NNSA estimates that this workforce would result in approximately 1,866 to
3,256 indirect temporary and approximately 920 indirect permanent jobs. |

The addition of 1,545 direct and indirect permanent jobs (625 direct and 920 indirect) under the Expanded |
Operations Alternative would reduce unemployment in Clark and Nye Counties by 0.8 and 11.0 percent,
respectively. The increased temporary and permanent workforce would not result in undue demand on
housing (vacancies would decrease by only 0.02 percent in Clark County and 0.4 percent in Nye County)
and most public services, although there could be a need to hire five new teachers (four in Clark County
and one in Nye County) to maintain the current student-to-teacher ratio, and a need to expand the medical
clinic in Mercury to maintain the person-to-hospital-bed ratio.

Implementing the Reduced Operations Alternative would result in the need for an average of
400 individuals (800 workers at peak) during the 32-month period to construct a 100-megawatt
commercial solar power generation facility in Area 25. The permanent workforce needed to operate a
solar power generation facility (125 individuals), however, would not offset the loss of employment due
to the reduction in the levels of operation at the NNSS; the NNSS workforce would be reduced by
approximately 45 individuals (from about 1,700 to 1,655 individuals). The longer-term workforce |
reduction also would reduce the demand for goods and services and thus indirect employment in Clark
and Nye Counties. Housing vacancies would increase and demand for public services would decrease
because of the reduction in the permanent workforce.

S.3.1.4 Groundwater Hydrology

Groundwater Quality. Drinking water quality is monitored to assess compliance with primary and
secondary drinking water standards according to a schedule set in Federal and state laws, and
requirements set by the Nevada Division of Environmental Protection. The three public water systems on |
site and permitted water hauling trucks meet primary and secondary drinking water standards.
Implementing any of the three alternatives is not expected to result in a degradation of groundwater
quality because projects and activities would be undertaken within confinement barriers, such as tests in
the Joint Actinide Shock Physics Experimental Research Facility, or would be above ground, where depth
to groundwater is on the order of several hundred feet. In addition, the use of operational controls and
other administrative measures would remove and remediate any surface spills well before contaminants
could migrate to the water table (the zone beneath the surface that is saturated with water).

There have been 828 underground nuclear tests at the NNSS. Of these, approximately one-third were
detonated near, below, or within the water table. These detonations have contaminated groundwater with
43 radionuclides; tritium (a radioactive form of hydrogen) is believed to be the most mobile |
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(Bowen et al. 2001). The Federal Facility Agreement
and Consent Order established five corrective action
units that delineate and define areas of concern for  Corrective action unit means one or more

groundwater contamination (see Figure S-7). corrective action sites grouped geographically,
by technical similarity or agency responsibility,

. or for other appropriate reasons, for purposes
In response, and to satisfy DOE Orders and other of determining corrective actions.

program  requirements, DOE/NNSA has monitored Corrective action site refers to the sites
tritium (and other radionuclides) in wells on the NNSS  potentially requiring corrective action.

and nearby offsite areas. Other organizations, such as
Nye County, also monitor tritium and other radionuclides
in groundwater. Tritium has been detected in two offsite
wells. In 2009, DOE/NNSA detected tritium in Well ER-EC-11, which is less than half a mile off the
northwestern boundary of the NNSS on the Nevada Test and Training Range and about 14 miles from the
nearest public water source, a private well (see Figure S-7). The tritium concentration was
13,180 picocuries per liter, which is below the U.S. Environmental Protection Agency’s (EPA’s) Safe
Drinking Water Act standard of 20,000 picocuries per liter. Later, in 2010, DOE/NNSA found detectable
levels of tritium (48.3 picocuries per liter) in Well PM-3, which is located about 11,000 feet west of the
NNSS boundary on the Nevada Test and Training Range (see Figure S-7). Figure S-8 displays the
locations of these and other wells on the NNSS and nearby offsite areas, as well as associated tritium
concentrations.

Corrective Action

In compliance with the Federal Facility Agreement and Consent Order, DOE/NNSA continues to develop
groundwater flow and transport models for each of the corrective action units to identify contaminant
boundaries where waters inside the boundaries exceed the radiological protection requirements of the
Safe Drinking Water Act. Contaminant boundaries provide the basis for establishing use-restriction areas
and identifying regulatory boundaries for protection of the health and safety of the public.

Groundwater modeling development requires two steps. First, a regional three-dimensional groundwater
flow model was developed for the Death Valley regional flow system to identify risks to the public,
workers, and the environment (DOE/NV 1997). Second, groundwater flow (boundary conditions) from
this regional model was used to develop groundwater flow and transport models for each underground
corrective action unit. These smaller-scale groundwater models will be used to identify contaminant
boundaries based on the maximum extent of contaminant migration over a 1,000-year period.

Although groundwater flow and transport models are under development, they have been completed only
for the Frenchman Flat corrective action unit (see Figure S-7) (Navarro Nevada Environmental
Services 2010).  Figure S-9 shows the model-based estimation of the extent of groundwater
contamination where there is a 95 percent certainty that contamination will exceed the Safe Drinking
Water Act standards for radionuclides in the Frenchman Flat area over the next 1,000 years.

Groundwater Use. In this NNSS SWEIS, DOE/NNSA examined the extent to which each of the
alternatives would have an adverse impact on the capacity of aquifers (sustainable yield) within a
hydrographic basin. Potential impacts were estimated by comparing current (baseline) groundwater
demand for each basin, modified by the demand from continuing and proposed projects and capabilities
under each alternative, to the sustainable yield of each basin. Figure S—10 shows the basins underlying
the NNSS.
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Figure S-7 Underground Test Area Corrective Action Units at the Nevada National Security Site
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Figure S-8 Concentration of Tritium Detected in Monitoring and Hydrogeologic Investigation
Wells and Springs of the Nevada National Security Site
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Figure S-9 Modeled Extent of the Contaminant Boundary in the Frenchman Flat
Corrective Action Unitin 1,000 Years
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Figure S-10 Hydrographic Basins at the Nevada National Security Site
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Annual water usage at the NNSS from 2005 through 2011 ranged from 530 to 691 acre-feet
(NSTec 2010; Rudolph 2012). DOE/NNSA has established goals to reduce the use of potable water by
2015 by at least 16 percent from the 2007 total water use level of about 691 acre-feet per year
(NSTec 2008) (potable water accounts for up to 90 percent of the current groundwater use). However,
the analysis in this NNSS SWEIS did not account for this reduction in demand, and, instead,
conservatively assumed a continued annual (baseline) water usage of 691 acre-feet.

Tables S-3 through S-5 illustrate the estimated groundwater demand and the extent to which demand
would affect sustainable yield of the affected basins (sustainable yields are from the Nevada State
Engineer [NDWR 2010]). Under the three alternatives, withdrawals from each basin would be below the
sustainable yield of each basin, with the exception of
Frenchman Flat, where approximately 427 (Reduced
8perat!0ns Altematl.ve) to 591 perpe,nt (Exp_anded Perennial yield is an estimate of the quantity of
perations Alternative) of the basin’s sustainable g6 ndwater that can be withdrawn from a basin
yleld would be withdrawn annually. The Nevada on an annual basis without depleting the basin
State Engineer estimates a perennial yield of (Scottetal 1971).
100 acre-feet per year for Frenchman Flat = Sustainable yield is the perennial yield of the
(NDWR 2010), which is based on assumptions that  basin minus any rights already committed by the
little or no groundwater recharge from precipitation ~ Nevada State Engineer to other users.
occurs in the basin. Studies by DOE/NNSA and  Hydrographic basins are mapped on the basis of
others suggest that in-basin recharge does occur and ~ tPegraphic divides and are used by the State of
that perennial yield values are much higher than Nevada for the purposes of water appropriation
and management.
100 acre-feet per year. Groundwater flow and
transport models from underground corrective action
unit activities (SNJV 2004), two U.S. Geological Survey models (Hevesi et al. 2003), and two Desert
Research Institute models (Russell and Minor 2002) suggest greater estimates of precipitation-driven
recharge (and thus perennial yield) to the Frenchman Flat basin. As an example, the underground
corrective action unit model yields an estimate of 1,070 acre-feet per year, and the Desert Research
Institute models provide perennial yield estimates of 1,920 acre-feet per year. Although DOE/NNSA
appears to be overdrawing water from Frenchman Flat by a large percentage, water levels in wells have
remained static and have not declined, even during peak water usage of 3,375 acre-feet in 1989. This
suggests that the perennial yield of Frenchman Flat is far higher than 100 acre-feet per year and more
likely in the range of yields estimated by DOE/NNSA and other models.

Groundwater Use Terms

Construction and operation of one or more commercial solar power generation facilities would result in a
marked increase in water consumption in Jackass Flats basin (and the single largest use of water on the
NNSS), with the resulting long-term demand ranging from 5 (Reduced Operations Alternative) to
19 percent (Expanded Operations Alternative) of sustainable yield of the basin. While the Nevada State
Engineer lists the perennial yield of the Fortymile Canyon, Jackass Flats Subdivision as 4,000 acre-feet
per year, this value represents an aggregation of yield values for several basins adjacent to Jackass Flats
(i.e., a regional yield value). Studies conducted by DOE show a range of values as low as 880 acre-feet
per year (DOE 2008). These demands would be unlikely to reduce groundwater recharge to another
downgradient aquifer to the degree that the aquifer’s sustainable yield is reduced or current uses of that
aquifer are adversely affected. Regardless, DOE/NNSA would continue to monitor groundwater levels
and flow patterns across the NNSS, employ site-specific modeling to estimate specific impacts of future
projects, and modify the points of diversion and pumping rates as needed to avoid adversely impacting
any single aquifer.
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S.3.1.5 Biological Resources

Implementing the alternatives would result in the permanent loss of native and nonnative vegetation of
varying types, distribution and abundance, which would adversely impact wildlife that inhabit or
otherwise use the NNSS. Vegetation would be lost through actions such as the drilling of new wells,
grading and excavation for new facilities, detonations of high explosives, remediation of contaminated
soils, and modification or construction of infrastructure such as roads and water lines.

In general, DOE/NNSA assessed the impacts on biological resources by considering the amount of land
that would be disturbed under each alternative as a means to represent the permanent loss of vegetation
and animal habitat. Table S—6 provides an estimate of the amount of newly disturbed lands, and thus
vegetation and habitat that would be lost, under each alternative.

Table S-6 Land Disturbance

No Action Alternative Expanded Operations Reduced Operations
Source of Disturbance (acres) Alternative (acres) Alternative (acres)
Total Land Disturbance 4,460 25,877 2,740
Commermal Sollazlr_Power 2,650 10,300 1,200
Generation Facilities

The NNSS occupies approximately 870,000 acres of land, about 790,400 (91 percent) of which are
undisturbed (DOE 2008). Of the undisturbed land, implementing the No Action, Expanded Operations,
and Reduced Operations Alternatives would require an additional 4,460 (0.6 percent),
25,877 (3.3 percent), and 2,740 (0.4 percent) acres, respectively.

Vegetation. Under the Expanded Operations Alternative, which would result in the highest land
disturbance among the alternatives, the primary vegetation alliances that would be impacted are Creosote
Bush/White Bursage Shrubland, Nevada Jointfir Shrubland, Saltbush Shrubland, Blackbrush Shrubland,
and Burrobush/Wolfberry Shrubland. In total, these vegetation alliances cover about 483,200 acres, or
about 61 percent of the undisturbed lands on the NNSS. Because of the prevalence of these vegetation
types on the NNSS as well as regionally, the amount of additional habitat loss (25,877 acres) would not
reduce the viability of any of the vegetation alliances or result in substantial adverse impacts on
biodiversity. However, some areas of creosote bush/white bursage vegetation in Jackass Flats and
Frenchman Flat, as well as blackbrush vegetation in Yucca Flat, are considered sensitive habitat
(BN 1999; DOE/NV 1998a) because soils are particularly vulnerable to wind erosion and require longer
periods of time to recover if disturbed. To the extent possible, DOE/NNSA would avoid activities that
would disturb soils in these areas.

Implementing the No Action and Reduced Operations Alternatives would result in lesser amounts of land
disturbance (see Table S—6) in the same vegetation alliances, with the exception of Blackbrush Shrubland,
which is not prevalent in the areas that would be affected by these alternatives. The additional habitat
loss under either of these alternatives would not reduce the viability of any of the vegetation alliances or
result in substantial adverse impacts on biodiversity because of the prevalence of these vegetation types
on the NNSS and regionally. However, although less than under the Expanded Operations Alternative,
activities under the No Action and Reduced Operations Alternatives would also occur in some areas of
Jackass Flats and Frenchman Flat that have creosote bush/white bursage vegetation. To the extent
possible, DOE/NNSA would avoid activities that would disturb soils in these areas.
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Sensitive and Protected Species. The desert tortoise, a “threatened” species, is the only plant or animal
species on the NNSS that has been determined by the U.S. Fish and Wildlife Service (USFWS) to be
threatened or endangered. DOE/NNSA focused its analysis of direct and indirect impacts on the desert
tortoise because data are available to delineate desert tortoise habitat on the NNSS, and these data allow
guantitative estimates of the potential impacts on desert tortoises from ongoing and proposed activities at
the NNSS.

On the NNSS, the northern extent of the desert tortoise occurs between elevations of approximately
3,900 and 4,880 feet above mean sea level, and its distribution and population densities are shown in
Figure S-11. In its 2009 Final Programmatic Biological Opinion for Implementation of Actions
Proposed on the Nevada Test Site, Nye County, Nevada (2009 Biological Opinion), USFWS concluded
that activities on the NNSS would not jeopardize the continued existence of the Mojave population of
desert tortoises, and no critical habitat would be destroyed or adversely modified (USFWS 2009). The
2009 Biological Opinion also identified terms and conditions applicable to activities on the NNSS. Under
these terms and conditions, USFWS determined that up to 2,710 acres of land could be disturbed, and up
to 216 tortoises could be “taken” incidentally, that is, 22 could be killed or injured, and 194 could be
harassed (captured, displaced, relocated, have their behavior disrupted, or intentionally removed and
relocated) without the need to reinitiate consultation.

Based on the distribution and a density range of 10 to 45 tortoises per square mile (DOE/NV 1998b),
DOE/NNSA estimated the amount of desert tortoise habitat disturbed and the range of the number of
tortoises that could be taken under each alternative (see Table S-7). Implementing any alternative would
result in disturbing desert tortoise habitat; however, only the No Action and Expanded Operations
Alternatives would result in disturbance in excess of that permitted by USFWS. Under the Expanded
Operations Alternative, the estimated number of tortoises taken (163 to 346) could exceed that permitted
by USFWS (216), whereas under the No Action and Reduced Operations Alternatives, the estimated
number of tortoises taken (133 to 213 and 131 to 181, respectively) would be less than that permitted
by USFWS.

DOE/NNSA anticipates that the take of desert tortoises would be due primarily to harassment, rather than
injury or death, because DOE/NNSA would continue to implement its Desert Tortoise Compliance
Program, which requires, in part, (1) conducting clearance surveys at project sites within 1 day of the start
of project construction, (2) ensuring that environmental monitors are on site during heavy equipment
operations, and (3) ensuring personnel are trained in the requirements of the 2009 Biological Opinion.
Based on the annual average of takes due to injury or death on NNSS roadways since 1992
(0.75 tortoises), only a single (1) tortoise would be expected to be taken by injury or mortality each year,
and the remainder would be taken by harassment by being moved off roadways or from areas of proposed
land disturbance to prevent their injury or death. Nonetheless, if either the permitted disturbance of
tortoise habitat or take of tortoises were reached and anticipated to be exceeded during implementation of
the alternatives, DOE/NNSA would reinitiate consultation with USFWS in accordance with the
2009 Biological Opinion.
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Figure S-11 Desert Tortoise Range and Abundance on the Nevada National Security Site
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Table S—7 Potential Impacts on Desert Tortoises at the Nevada National Security Site

No Action Expanded Operations | Reduced Operations U.S. Fish and
Alternative Alternative Alternative Wildlife Service Limit
Area of Desert Tortoise Habitat Disturbed (acres)
Total 3,705 13,670 2,120 2,710
Commercial Solar Power 2,650 10,300 1,200

Generation Facility(ies)
Number of Desert Tortoises Taken
Total 133—213 163-346 131-181 216

Commercial Solar Power 0-41 0-161 0-19
Generation Facility(ies)

S.3.1.6  Air Quality

Ambient air quality in Clark and Nye Counties would be adversely impacted because of releases of air
pollutants from stationary, mobile, and fugitive sources, with the magnitude of the impact variable by
alternative. Greenhouse gases, also released from these sources, would contribute to global climate
change.

Air quality is determined, in part, by measuring concentrations of certain pollutants (referred to as
“criteria pollutants”) in the atmosphere. The EPA designates an area as “in attainment” for a particular
pollutant if ambient air concentrations of that pollutant are below the National Ambient Air Quality
Standards. Criteria pollutants regulated under these standards by both EPA and the State of Nevada
include ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, lead, and particulate matter (two
different sizes of particulates are regulated).

Air quality also is determined, in part, by estimating emissions of hazardous air pollutants; these
pollutants are known or suspected to cause cancer or other serious health effects, such as birth defects.
EPA, under the Clean Air Act, established emission standards (the National Emission Standards for
Hazardous Air Pollutants) for 188 such pollutants, most of which originate from manmade sources.
Benzene, for example, is found in gasoline. In establishing the standards, EPA identified various
industries and corresponding emission limits that, if exceeded, would require the use of additional control
technologies to reduce such emissions to the maximum extent achievable.

Greenhouse gases are emitted from a wide variety of
sources, including energy production, industrial Greenhouse Gases
processes, waste, agriculture, and forestry. Carbon  Greenhouse gases are gaseous constituents of
dioxide is by far the primary greenhouse gas emitted ?r‘ss jtmoifgg%r bfotgugggul’)a' hi”rgaﬁnggir r?pso)gfkf]‘;
in the Unit?d States _(EPA 2009); o_ther gases inCIUde absorb gnd emit ?hermal inf?lared radiatiog (Heat)
methane, nitrous oxide, and a variety of fluorinated  emitted by the Earth's surface, the atmosphere
gases. Effects of these emissions on the climate itself, and clouds. Water vapor, carbon dioxide,
involve very complex processes, although recent nitrous oxide, methane, and ozone are the primary
advances in the state of the science regarding these geree“house CEESS Il B (TS CHIEEIETE,
. Lo reenhouse gases trap heat between the Earth’s
processes suggest a very high likelihood that surface and the lower part of the atmosphere; this
greenhouse gases produced by humans are affecting  phenomenon is called the greenhouse effect.
climate in detectable and quantifiable ways
(IPCC 2008).
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For each alternative, DOE/NNSA estimated the amount of nonradiological and hazardous air pollutants,
and greenhouse gases (expressed as carbon dioxide-equivalents) that would be released during the
construction of proposed projects and the operation of ongoing and proposed projects (see Table S-8).

Table S-8 Emissions of Air Pollutants and Greenhouse Gases at the Nevada National Security Site

(tons per year)

No Action Expanded Operations Reduced Operations
Alternative Alternative Alternative
Estimated 2008

Emissions Annual Average Operational Emissions in 2015
Particulate Matter, 3.3 6.8 20.1 4.4
Particulate Matter, 5 2.7 34 8.1 2.6
Carbon Monoxide 181.3 123.3 160.9 109.8
Nitrogen Oxides 64.2 39.7 56.6 36.3
Sulfur Dioxide 0.41 0.55 11 0.41
Volatile Organic Compounds 4.0 5.9 11.0 4.8
Lead 0.0024 0.030 ~0.010 0.0024
Hazardous Air Pollutants 0.56 0.41 ~0.53 0.40
Carbon Dioxide-equivalent 50,478 39,690 49,303 38,045

Estimated 2008

Emissions Peak Year Construction Emissions *
Particulate Matter, 3.3 20.0 129.1 8.4
Particulate Matter, 5 2.7 6.0 35.6 2.6
Carbon Monoxide 181.3 44.8 296.5 24.4
Nitrogen Oxides 64.2 56.0 388.6 244
Sulfur Dioxide 0.41 0.14 0.68 0.08
Volatile Organic Compounds 4.0 6.2 41.6 2.8
Lead 0.0024 0.0000089 0.000013 0.0000071
Hazardous Air Pollutants 0.56 0.038 0.058 0.030
Carbon Dioxide-equivalent 50,478 5,686 21,158 2,774

Particulate Matter,, = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; Particulate

Matter, 5 = particulate matter with an aerodynamic diameter less than or equal to 2.5 micrometers.

 Represents emissions for first year of construction, as construction activity would be linearly distributed over multiple years;
however, mobile source emissions would be highest in the first construction year.

In general, emission-generating activities under any alternative would be widely dispersed over the
1,360-square-mile area of the NNSS, as well as along the U.S. Route 95 corridor between Las Vegas and
the NNSS. Thus, at the boundaries of the NNSS, ambient air concentrations are expected to be below the
National Ambient Air Quality Standards. Nye County would continue to be in attainment for all criteria
pollutants, while in Clark County, these emissions would not cause or contribute to any new violations of
the standards or increases in the frequency or severity of any violations of the standards. DOE/NNSA
also estimates that emissions of hazardous air pollutants would continue to remain low under any
alternative and would not require additional emission control technologies; and, therefore, such emissions
would not pose an undue health risk to workers or the public. Greenhouse gas emissions, while estimated
to decrease relative to baseline levels, would still contribute to global climate change.

More specifically, emissions of carbon monoxide, nitrogen oxides, and greenhouse gases attributable to
the levels of operations would decrease relative to existing levels under any alternative. These reductions
would be due primarily to the introduction over time of newer DOE/NNSA fleet and worker vehicles with
improved fuel economy, as well as improved combustion and emissions treatment efficiencies for electric
power generation sources on the NNSS.

In contrast, relative to 2008 levels, emissions of volatile organic compounds, sulfur dioxide, and
particulate matter would increase under the No Action and Expanded Operations Alternatives. The
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higher emissions of volatile organic compounds would result from the increased use of ethanol-blended
fuels in vehicles. Sulfur dioxide and particulate matter emissions would increase primarily because of
new projects and an increase in the levels of operations on the NNSS. Corresponding emissions under the
Reduced Operations Alternative would tend to remain similar to existing emissions levels.

S.3.1.7 Visual Resources

The evaluation of visual impacts requires an understanding and identification of the visual resources
(features) of the landscape, an assessment of the character and quality of those resources relative to the
overall regional visual character, and a determination of the importance to people, or sensitivity, of views
of visual resources in the landscape. DOE/NNSA evaluated the impact on visual resources in
consideration of scenic quality classes, which are defined as follows:

e Class A — The visual environment is made up of outstanding natural and manmade physical
features.

e Class B — The visual environment is made up of a combination of outstanding natural and
manmade physical features and those that are common to the region.

e Class C — The visual environment is made up of natural and manmade physical features that are
common to the region.

Under the No Action Alternative, only the construction of a commercial solar power generation facility
and associated transmission lines in Area 25 would affect the existing visual resources of the NNSS.
However, with projected traffic volumes along U.S. Route 95 of about 3,000 average daily trips, viewer
sensitivity (i.e., the importance of a particular viewshed to the public) would remain moderate. A solar
power generation facility and associated transmission line, which would occupy about 2,650 acres, would
introduce a source of glare, alter the visual character of a landscape that is largely undeveloped, be visible
to highly sensitive viewers, and reduce the existing visual quality from Class B to Class C.

Under the Expanded Operations Alternative, new facilities would be constructed or reconfigured, an
existing electric transmission line would be upgraded, and geothermal and solar energy projects would be
constructed. With the projected traffic volumes along U.S. Route 95, viewer sensitivity would change
from moderate to high near Mercury (approximately 5,310 average daily trips) and near Area 25
(approximately 3,030 average daily trips). For most such facilities, impacts on visual resources would not
be adverse. However, the addition of approximately 200,000 square feet of facilities to the Desert Rock
Airport would be visible from U.S. Route 95 and would have an adverse visual impact, as would the
construction of commercial solar power generation facilities and associated transmission lines on
approximately 10,350 acres in Area 25, which would reduce the visual quality from Class B to Class C.
The Geothermal Demonstration Project could also alter the visual character and reduce visual quality if its
facilities are visible from U.S. Route 95.

Under the Reduced Operations Alternative, only the construction of a commercial solar power generation
facility in Area 25 would affect existing visual resources. A solar power generation facility, which would
occupy about 1,200 acres, would reduce the existing visual quality of this area of Area 25 from Class B to
Class C, even though viewer sensitivity would remain moderate (2,980 average daily trips).

S.3.1.8 Cultural Resources

Cultural resources include prehistoric and historic archaeological districts, sites, buildings, structures, or
objects created or modified by human activity. Cultural resources also include traditional cultural
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properties—properties that are eligible for inclusion in the
National Register of Historic Places (the Register) o onal _ ¢ Historic Pl _
because of their association with the cultural practices or ~ 1ne National Register of Historic Places is

. .. . . the official list of the Nation's historic places
beliefs of a living community that are (a) rooted in that  yyorthy of preservation. Authorized by the
community’s history and (b) important in maintaining the ~ National Historic Preservation Act of 1966,

continuing cultural identity of the community (Parker and  the National Park Service's National Register
King 1998). of Historic Places is part of a national
program to coordinate and support public

, . - . and private efforts to identify, evaluate, and
An area’s potential for containing cultural resources sites  protect America’s historic and archeological

is site specific and influenced by factors such as the resources.
presence of water, food sources, shelter (e.g., caves or
rock alcoves), sources of materials for building shelters,
and less-tangible but equally important factors such as features that may have spiritual value to a culture.
While all areas of the NNSS have the potential to possess cultural resources, the areas with the highest
number of recorded cultural resources are Rainier
and Pahute Mesas in the northwest, Jackass Flats Cultural Resources Management
in the SoythWESt’ and. Yucca Fla!t m.the eE.lSt' As part of compliance with Section 106 of the
Although it is not possible to predict with a high  National Historic Preservation Act, the National
degree of certainty the number of cultural = Nuclear Security Administration (NNSA) conducts
resources sites in a given area, the record provided cultural resource surveys and identifies -cultural
by cultural resources surveys conducted at the ~resources within the area of potential effect for all
NNSS provides a means to estimate site densities proposed projects and activities (undertakings) that
i ) may affect cultural resources. If possible, NNSA
and, therefore, the likelihood of encountering a  avoids significant cultural resources impacts by

cultural resources site within a given area. adjusting the location of a proposed undertaking.
When avoidance is not practicable, NNSA consults

Under the No Action Alternative. the disturbance with the Nevada State Historic Preservation Officer,
! and possibly the Advisory Council on Historic

of approxmately 4,460 acres of land V\{OUId affect Preservation, to identify measures to mitigate adverse
an estimated 1,855 cultural resources sites, 575 of  impacts on those resources.

which would be eligible for inclusion in the
Register. DOE/NNSA  estimates  that
implementing the Expanded Operations Alternative would disturb approximately 25,877 acres of land and
thereby directly affect about 7,688 cultural resources sites, about 2,447 of which would be eligible for
inclusion in the Register. Under the Reduced Operations Alternatives, approximately 2,170 acres of land
would be disturbed, directly affecting about 861 cultural resources sites; about 266 of these sites would be
eligible for inclusion in the Register.

National Register of Historic Places

One or more commercial solar power generation facilities, including an associated transmission line,
would be developed in Area 25. Solar power generation facilities would vary in size; under the No
Action, Expanded Operations, and Reduced Operations Alternatives, the facilities would disturb
approximately 2,650, 10,300, and 1,200 acres, respectively. Table S-9 presents the estimated number of
cultural resources sites that would be impacted by solar power generation facilities under the three
alternatives, including a subset of those eligible for listing in the Register.

Table S-9 Cultural Resources Sites Impacted by Solar Power Generation Facilities

Alternative Cultural Resources Sites National Register of Historic Places — Eligible Sites
No Action 1,802 557
Expanded Operations 7,004 2,163
Reduced Operations 816 252
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S5.3.1.9 Waste Management

At the NNSS, DOE/NNSA operations,

environmental

restoration,

and decontamination and

decommissioning activities would generate low-level radioactive waste; mixed low-level radioactive
waste; transuranic waste; hazardous waste; explosive waste; and nonhazardous wastes, including sanitary
solid waste, hydrocarbon-contaminated soil and debris, and construction and demolition debris.
DOE/NNSA also accepts waste for disposal at the NNSS, including low-level and mixed low-level
radioactive waste and selected nonradioactive classified wastes, from other in-state locations such as the
TTR, as well as from authorized out-of-state DOE and U.S. Department of Defense generators.

DOE/NNSA assessed waste management impacts by comparing the projected waste volumes generated or
disposed under each alternative to current waste management practices and/or the availability of onsite or
offsite waste management capacity. Table S-10 summarizes the types and volumes of wastes generated
and disposed at the NNSS under the three alternatives. The estimates of low-level radioactive waste and
mixed low-level radioactive waste volumes to be disposed of at the NNSS under the Expanded
Operations Alternative are based upon conservative estimates from waste-generating facilities, and the

aggregated totals reflect this conservatism (i.e.,

likely overestimates quantities).

Appendix A,

Section A.2.2.1, Table A-6, of this SWEIS provides additional details regarding generators and their
associated waste volumes; Chapter 6, Table 6-13, of this SWEIS shows historical and projected disposal

volumes.

Table S-10 Waste Generated and Disposed at the Nevada National Security Site

Waste Stream

Alternatives

No Action
(cubic feet)

Expanded Operations
(cubic feet)

Reduced Operations
(cubic feet)

Waste Volumes Generated at the Nevada National Security Site

Low-level radioactive waste 1,000,000 1,300,000 1,000,000
Mixed low-level radioactive waste 520,000 520,000 520,000
Transuranic waste 9,600 19,000 7,100
Hazardous waste 210,000 340,000 190,000
Sanitary solid waste and construction and demolition debris 3,800,000 10,000,000 3,700,000
Waste Volumes Disposed at the Nevada National Security Site

Low-level radioactive waste 15,000,000 48,000,000 15,000,000
Mixed low-level radioactive waste 900,000 4,000,000 900,000
Sanitary solid waste and construction and demolition debris 3,500,000 9,200,000 3,400,000

Construction and operation of one or more solar power generation facilities in Area 25 at the NNSS under
each of the three alternatives also would generate hazardous waste, sanitary solid waste, and construction
debris. Table S-11 describes the estimated volumes of these wastes.

Table S-11 Waste Generated by Construction and Operation of

Commercial Solar Power Generation Facilities

Alternatives

Waste Stream

No Action
(cubic feet)

Expanded Operations
(cubic feet)

Reduced Operations
(cubic feet)

Waste Volumes Generated During Construction

debris

Hazardous waste 6,500 27,000 2,700

Sanitary solid waste and construction debris 140,000 600,000 60,000
Waste Volumes Generated During Operations (per year)

Hazardous waste 7,100 30,000 3,000

Sanitary solid waste and construction and demolition 41,000 5,400 3,400
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Waste Definitions

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

Transuranic Waste — Radioactive waste containing alpha particle-emitting radionuclides having an atomic number
greater than 92 (the atomic number of uranium) and half-lives greater than 20 years, in concentrations greater than
100 nanocuries per gram.

Low-Level Radioactive Waste — Radioactive waste not classified as high-level radioactive waste, transuranic waste,
spent fuel, or byproduct material as defined by Section 11e(2) of the Atomic Energy Act of 1954, as amended. Test
specimens of fissionable material irradiated for research and development only, and not for the production of power or
plutonium, may be classified as low-level radioactive waste, provided the concentration of transuranic elements is less
than 100 nanocuries per gram.

Greater-than-Class C Waste -- The U.S. Nuclear Regulatory Commission (NRC) classification system for the four
classes of low-level radioactive waste (A, B, C, and greater-than-Class C) is established in Title 10 of the Code of
Federal Regulations, Section 61.55, (10 CFR 61.55) and is based on the concentrations of specific short- and long-
lived radionuclides given in two tables. Section 3(b)(1)(D) of the Low-Level Radioactive Waste Policy Amendments
Act of 1985 specifies that the Federal Government is responsible for disposal of greater-than-Class C low-level
radioactive waste generated by NRC and agreement state licensees. The U.S. Department of Energy is the Federal
Agency responsible for disposal of greater-than-Class C low-level radioactive waste.

Hazardous Waste — A category of waste regulated under the Resource Conservation and Recovery Act. To be
considered hazardous, a waste must be a solid waste under the Resource Conservation and Recovery Act and must
exhibit at least one of four characteristics described in 40 CFR 261.20-24 (ignitability, corrosivity, reactivity, and
toxicity) or be specifically listed by the U.S. Environmental Protection Agency in 40 CFR 261.31-33.

Mixed Waste — Waste containing both radioactive and hazardous components, as defined by the Atomic Energy Act
and the Resource Conservation and Recovery Act, respectively. Mixed waste intended for disposal must meet the
Land Disposal Restrictions as listed in 40 CFR Part 268. Mixed waste is a generic term for specific types of mixed
waste, such as mixed low-level radioactive waste and mixed transuranic waste.

Under the No Action and Reduced Operations Alternatives, sufficient capacity would be available at the
NNSS to dispose the projected volume of low-level radioactive waste and mixed low-level radioactive
waste at the Area 5 Radioactive Waste Management Complex. The Waste Isolation Pilot Plant near
Carlsbad, New Mexico, maintains adequate capacity to enable the disposal of transuranic waste generated
at the NNSS. In addition, adequate capacity is expected to exist in Nevada and elsewhere in the
United States to recycle or treat, store, and dispose hazardous waste generated at the NNSS, including
waste generated by a solar power generation facility. For instance, four treatment, storage, and disposal
facilities were permitted to receive hazardous waste in Nevada as of 2009 (NDEP 2009). There is also
existing capacity at the NNSS to dispose nonhazardous waste (including such waste from a solar power
generation facility). As of 2008, DOE/NNSA estimated that the three NNSS landfills have the following
waste capacities: the Area 6 Hydrocarbon Solid Waste Disposal Site, 2.8 million cubic feet; the Area 9
U10c Solid Waste Disposal Site, 15 million cubic feet; and the Area 23 Solid Waste Disposal Site,
13 million cubic feet.

Under the Expanded Operations Alternative, the Area 3 Radioactive Waste Management Site could be
reopened to receive low-level radioactive waste generated from environmental restoration and other
activities at DOE/NNSA sites in the State of Nevada. Specifically, this action could be triggered by a
need for additional disposal space beyond that available in the Area 5 Radioactive Waste Management
Complex for the disposal of large onsite remediation debris, or soils from cleanup activities on the
Nevada Test and Training Range. There is no near-term need to use the Area 3 Radioactive Waste
Management Site; however, should DOE/NNSA identify a need to reopen the Area 3 Radioactive Waste
Management Site in the future, it would first undertake detailed consultation with the State of Nevada and
would limit disposal to in-state-generated, nonhazardous low-level radioactive waste. The Waste
Isolation Pilot Plant maintains adequate capacity to enable the disposal of transuranic waste generated at
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the NNSS. In addition, for the reasons described immediately above, adequate capacity is expected to
exist in Nevada and elsewhere in the United States to recycle or treat, store, and dispose hazardous waste
generated at the NNSS, including the waste from solar power generation facilities, and to dispose
nonhazardous solid waste in NNSS or offsite landfills.

S.3.1.10 Human Health

Surface-disturbing activities, tests, and experiments (operations) at various facilities on the NNSS could
result in health impacts on workers and the public from exposure to radioactive waste and materials and
hazardous chemicals. Workers could also be exposed to hazardous chemicals and would be subject to
industrial accidents.

Radiological impacts were estimated (numerically calculated) for three public receptors: the general
population living within 50 miles of a location at which radiation is released; a maximally exposed
individual, which is a hypothetical individual assumed to be at the offsite location that would receive the
maximum radiological exposure; and a subsistence consumer who derives all of his or her sustenance
from the land and receives the same exposures as the maximally exposed individual. General population
impacts were estimated for a residential scenario whereby people are exposed to radiation emitted from
operational facilities, other locations where experiments are to be performed, environmental restoration
activities, or legacy weapons testing areas that emit tritium or are contaminated with particulate
radioactive materials. DOE/NNSA also considered potential impacts on the public from exposure to
hazardous chemicals.

Impacts on the maximally exposed individual were estimated for a scenario that included the same
exposure pathways assumed for the general population, but assumed an increased amount of time spent
outdoors and a higher rate of contaminated food consumption. Impacts on the subsistence consumer were
estimated for a scenario in which the maximally exposed individual was assumed to live near the NNSS
at a location where the soil has been contaminated with radionuclides, and a portion of the individual’s
diet was assumed to be derived from crops raised on this soil, with the balance of the diet coming from
wildlife that also has become contaminated on the NNSS.

Potential radiological and chemical impacts also were considered for two categories of workers: (1) those
directly involved in activities associated with assigned missions (involved workers) and (2) nearby,
noninvolved workers. An involved worker is defined as a person who is exposed to radioactive or
chemical emissions during normal operations. A noninvolved worker is defined as a person who is
incidentally exposed to radioactive or chemical emissions, either during normal operations or as a result
of an accident.

Radiological impacts were estimated (numerically calculated) for involved workers routinely exposed to
radioactive emissions, but were not estimated for these workers under accident conditions. In the event of
an accident, although involved workers could receive a radiation dose, the impacts were not estimated
because it is recognized that an accident could lead to extensive physical injuries or high radiological
exposures and, ultimately, to worker deaths.

Impacts also were estimated (numerically calculated) for noninvolved workers incidentally exposed to
radiological emissions under accident conditions. Noninvolved workers generally were assumed to be
110 yards downwind of the emission source, except in those instances where the presence of a
noninvolved worker would not be logical (for example, inside the exclusion zone of a high-explosives
experiment).

In addition, DOE/NNSA estimated impacts on the entire workforce (involved and noninvolved) from
industrial accidents.

Normal Operations. Under the No Action Alternative, the public and workers would be exposed to
radiation primarily from widespread diffuse sources, such as residual radioactive contamination, and from
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releases from activities associated with the Stockpile Stewardship and Management Program at the Dense
Plasma Focus Facility in Area 11 and the Environmental Restoration Program. DOE/NNSA estimates
that the offsite population would receive 0.50 person-rem, resulting in an estimated risk of 0.0003 latent
cancer fatalities to that population (an annual risk of 1 chance in 3,300 of a single latent cancer fatality in
the population). The maximally exposed individual would receive an estimated dose of 2.8 millirem,
resulting in a risk of 1 chance in 500,000 (0.000002) of contracting a fatal cancer, and the subsistence
consumer would receive an estimated dose of 13 millirem, resulting in a risk of 1 chance in 130,000
(0.000008) of contracting a fatal cancer. The involved worker population would receive an estimated
collective dose of 5.2 person-rem, resulting in a risk of 0.003 latent cancer fatalities to that population (an
annual risk of 1 chance in 330 of a single latent cancer fatality in the population). The estimated latent
cancer fatalities to the public and worker populations under the Reduced Operations Alternative would be
the same as or less than those under the No Action Alternative.

Under the Expanded Operations Alternative, the public and workers would be exposed to radiation
primarily from widespread diffuse sources, such as residual radioactive contamination, and from releases
from activities associated with the Stockpile Stewardship and Management Program at the Dense Plasma
Focus Facility in Area 11 and the Big Explosives Experimental Facility in Area 4, tracer experiments
under the Work for Others Program, and the Environmental Restoration Program activities. DOE/NNSA
estimates that the offsite population would receive a dose of 0.89 person-rem, resulting in a risk of 0.0005
latent cancer fatalities to that population (an annual risk of 1 chance in 2,000 of a single latent cancer
fatality in the population). The maximally exposed individual would receive an estimated dose of
4.8 millirem, resulting in an annual risk of 1 chance in 330,000 (0.000003) of contracting a fatal cancer,
and the subsistence consumer would receive an estimated dose of 15 millirem, resulting in a risk of 1
chance in 110,000 (0.000009) of contracting a fatal cancer. The involved worker population would
receive an estimated collective dose of 6.6 person-rem, resulting in a risk of 0.004 latent cancer fatalities
to that population (an annual risk of 1 chance in 250 of a single latent cancer fatality in the population).

Radiological and Chemical Accidents. DOE/NNSA considered a range of potential accidents,
including the maximum reasonably foreseeable accident, associated with ongoing and proposed projects
and activities at various facilities on the NNSS. The same types of operations involving radioactive waste
and materials, and hazardous chemicals would occur at the facilities under each of the alternatives, but the
levels of operations would vary by alternative. Nonetheless, the accident scenarios and consequences
analyzed were the same for each alternative because the differences in accident frequencies (probabilities
of occurrence) due to the levels of operations were within the uncertainty range of the accident
frequencies.

Maximum reasonably foreseeable accidents involving a release of
radioactivity would involve a beyond-design basis earthquake at
the Device Assembly Facility in Area 6 followed by the release of _

5 kilograms of plutonium, or an explosion followed by the release aACg;g:':t"“ir: r:r?s‘;gimrf?rivsitefagg
of 1 kilogram of plutonium to the atmosphere. The estimated  most severe consequences that can
probabilities of these events occurring are 1 x 10° and 8 x 10 per  reasonably be expected to occur.
year of operation, respectively (1 chance in 1,000,000 and
1 chance in 1,250).

The severe earthquake accident would result in the highest consequences for the public and workers. If it
were to occur, the maximally exposed individual would receive an estimated dose of 860 millirem,
corresponding to a latent cancer fatality risk of 0.0005 (1 chance in 2,000). The offsite population within
50 miles would receive a collective dose estimated to be 113 person-rem; the calculated number of latent
cancer fatalities associated with this dose is 0.07, implying that the most likely outcome would be no
additional latent cancer fatalities in the exposed population. An involved worker within the Device
Assembly Facility could be fatally injured in the explosion, and a noninvolved worker (located 110 yards
downwind of the release) would receive an estimated dose of 2,800 rem, resulting in a lethal dose.

Maximum Reasonably
Foreseeable Accident
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The above consequences would be reduced by a factor of 1 million if the probability of the accident
occurring were taken into account. Because the probability of this accident is 1 chance in 1 million, the
Device Assembly Facility accident involving an explosion followed by release of plutonium presents a
higher risk (consequence times probability) to the public. The explosion followed by a plutonium release
accident represents an estimated latent cancer fatality risk to the maximally exposed individual of 9 x 107
(1 chance in 11 million), the risk of a single latent cancer fatality in the population of 1 x 10® (1 chance in
100,000), and a latent cancer fatality risk to a noninvolved worker of 3 x 10° (1 chance in 300,000).

The maximum reasonably foreseeable accident involving a chemical release would involve an accidental
chlorine gas release from a railcar at the Nonproliferation Test and Evaluation Complex. This
hypothetical accident is expected to be in the “extremely unlikely” to “beyond extremely unlikely”
frequency category, in other words, in the 10 (1 chance in 10,000) to 10 (1 chance in 1,000,000) per
year or lower frequency range.

DOE/NNSA estimates that fatal concentrations of chlorine would extend downwind a few miles under
typical daytime conditions and for 5 to 6 miles, or greater under more-stable (reduced windspeeds and
limited vertical mixing) nighttime conditions. Chlorine concentrations that could lead to irreversible and
long-lasting health effects would extend further downwind. DOE/NNSA considers these health impacts
to be conservative in that the analysis was based on a 1-hour chlorine release; during actual accidents,
however, releases occurred over many hours, which resulted in lower concentrations than estimated here.

Members of the public likely would not be affected by a chlorine release because the remote location of
the Nonproliferation Test and Evaluation Complex on the NNSS and the additional buffer provided by the
Nevada Test and Training Range would keep members of the public at least 8 miles away.

Industrial Accidents. DOE/NNSA estimated the injuries and fatalities that could arise in the workforce
from industrial accidents based upon accident rates from DOE and the U.S. Department of Labor
(DOE 2010; DOL 2010a, 2010b). Total recordable cases, as well as those cases that result in lost
workdays, restricted duty, or require a transfer, were estimated for construction activities and facility
operations (see Table S-12). Industrial accidents that could result in fatalities are more likely to occur
during construction activities than during facility operations and include, for example, electrocution and
equipment mishaps. DOE/NNSA estimates that less than one fatality would occur during construction
activities at the NNSS (see Table S-13).

Table S-12 Estimated Incidence of Nonfatal Accidents at the Nevada National Security Site

No Action Expanded Operations Reduced Operations
Alternative Alternative Alternative
Total Lost Workdays, Total Lost Workdays, Total Lost Workdays,
Recordable | Restrictions, | Recordable | Restrictions, | Recordable Restrictions,
Location/Activity Cases Transfer Cases Transfer Cases Transfer
All Operations (annual total) 32 14 44 20 28 13
Commercial Solar Power 6.2 3.2 8.3 4.2 5.2 2.7

Generation Facilities —
Operations (annual)
Commercial Solar Power 60 31 110 56 44 23
Generation Facilities —
Construction

Table S-13 Estimated Incidence of Fatal Construction Accidents at the
Nevada National Security Site

No Action Expanded Operations Reduced Operations
Alternative Alternative Alternative
All Operations Annually (includes commercial 0.019 0.031 0.015
solar power generation facilities)
Commercial Solar Power Generation 0.019 0.029 0.015
Facilities Construction (during construction)
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S.3.1.11 Cumulative Impacts

Council on Environmental Quality regulations define a cumulative impact as the “impact on the
environment which results from the incremental impact of the action when added to past, present, and
reasonably foreseeable future actions regardless of what agency (Federal or non-Federal) or person
undertakes such other actions. Cumulative impacts can result from individually minor, but collectively
significant, actions taking place over a period of time.” Thus, the cumulative impacts of an action are the
total effects on a resource, ecosystem, or human community of that action and all other activities affecting
that resource, no matter which entity is acting.

Most of the land in the vicinity of the NNSS is managed by Federal agencies, including the U.S. Bureau
of Land Management, U.S. Air Force, USFWS, U.S. Forest Service, and U.S. National Park Service. In
addition, there are lands and facilities under the jurisdiction of agencies of the State of Nevada; Nye,
Clark, Esmeralda, and Lincoln Counties in Nevada; the State of California; Inyo County, California;
various municipal governments; and private landowners. DOE/NNSA identified reasonably foreseeable
future actions of others by conducting a review of publicly available documents prepared by these
Federal, state, tribal, and local government agencies and organizations. In addition, DOE/NNSA
requested information regarding potential future actions that may not yet have been addressed in publicly
available documents.

For DOE/NNSA contributions to cumulative impacts, the analysis primarily used the Expanded
Operations Alternative, as it tends to result in the highest estimates of potential cumulative impacts
associated with alternatives analyzed in this NNSS SWEIS. To provide a comparison of the cumulative
impacts associated with each of the three alternatives considered in this NNSS SWEIS, Table S-15
summarizes cumulative impacts by alternative.

S.3.2 Remote Sensing Laboratory

No new project or capabilities or changes in the levels of operations (activities) are proposed at RSL. For
this reason, among the 13 resource areas, either there would be no impacts or the impacts associated with
ongoing operations would continue unchanged from baseline conditions. Table S—16 summarizes the
potential environmental impacts for all 13 resource areas under each alternative. As discussed above in
Section S.2.5, DOE/NNSA’s Preferred Alternative is a “hybrid” alternative comprising various programs,
capabilities, projects, and activities selected from among the three alternatives. Although the text of this
Summary does not discuss the potential environmental impacts from implementing the Preferred
Alternative, consistent with the approach used in Chapter 3 of the NNSS SWEIS, Table S—16 summarizes
those impacts to enable a comparison to the three alternatives.

S.3.3 North Las Vegas Facility

This section summarizes the potential environmental impacts at NLVF from continuing and proposed
projects and capabilities, including their associated levels of operations (activities), under each of three
alternatives. The text focuses on those resource areas for which the impacts would be sufficiently
different to permit distinguishing among the alternatives in a meaningful manner or would tend to be
controversial, i.e., energy, traffic, socioeconomics, air quality, waste management, and human health.

Table S-19 (atthe end of Section S.3.3.6) summarizes the potential environmental impacts for all
13 resource areas. As discussed above in Section S.2.5, DOE/NNSA’s Preferred Alternative is a “hybrid”
alternative comprising various programs, capabilities, projects, and activities selected from among the
three alternatives. Although the text of this Summary does not discuss the potential environmental
impacts from implementing the Preferred Alternative, consistent with the approach used in Chapter 3 of
the NNSS SWEIS, Table S—19 summarizes those impacts to enable a comparison to the three alternatives.
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S.3.3.1 Energy

DOE/NNSA assessed potential impacts on energy resources by comparing projections of utility resource
requirements, such as the demand for electricity, natural gas, and liquid fuels at NLVF, to local and
regional capabilities to supply these resources. The baseline or current energy demand is the same as that
under the No Action Alternative. For instance, recent peak electrical demand was about 3.2 megawatts,
and approximately 48,000 therms of natural gas (equivalent to

about 495,000 cubic feet) were used for heating and in boilers What is a Therm?

(NNSA/NSO 2010b). Under the Expanded Operations Alternative, — » 1 orm equals 100,000 British

continuing and newly proposed projects and capabilities would  thermal units. A British thermal unit
require an increase of up to 10 percent in the use of electricity, is the heat required to raise the
natural gas, and liquid fuels such as gasoline and diesel fuel. ~ temperature of one pound of water
Energy demand under the Reduced Operations Alternative would

be no more than that under the No Action Alternative. ~On average, 1,000 cubic feet of
natural gas equals 10.31 therms.

by one degree Fahrenheit.

DOE/NNSA does not foresee difficulty in obtaining electricity and
fuels from regional suppliers under any alternative.

S.3.3.2 Traffic

Traffic impacts would result primarily from changes in the workforce. DOE/NNSA estimates that the
current workforce would not change under the No Action Alternative, would increase by approximately
25 percent (from 1,442 to 1,803) under the Expanded Operations Alternative, and would decrease by
about 10 percent (from 1,442 to 1,298) under the Reduced Operations Alternative.

Traffic conditions of roadways near NLVF are represented by
Losee Road. Under the No Action and Reduced Operations
Alternatives, minimal changes in daily traffic volumes would affect _ -
Losee Road as a result of NNSS personnel. DOE/NNSA estimates ;';if?cirgtbe;lt‘r’]foa’geﬁ'Crf;n;t‘;ﬁ’iﬁ'”F?a;:
that implementing the Expanded Operations Alternative would 40 the affected intersection
result in an approximately 3 percent increase in traffic volumes  without being required to stop.
during the peak hour; the level of service, however, would remain

at a level of service C.

Level of Service C

S.3.3.3 Socioeconomics

The continued operation and proposed activities at NLVF would result in changes to the current
(baseline) workforce only under the Expanded Operations and Reduced Operations Alternatives.
Accordingly, DOE/NNSA evaluated how these workforce changes could affect economic activity;
population; housing; public finance; and public services, such as police and fire protection, in Clark and
Nye Counties.

Under the Expanded Operations Alternative, the workforce would increase by 361 (from about 1,442
to 1,803). DOE/NNSA estimates that approximately 10 percent, or 36 individuals, would relocate to
Clark and Nye Counties (the remaining 325 individuals would already live in Clark and Nye Counties).
Of the total employment increase, DOE/NNSA estimates that 99 percent of the workers would live in
Clark County and 1 percent in Nye County.

Under the Expanded Operations Alternative, in Clark County, a total of 322 direct jobs could be added,
which would decrease the unemployment rate by about 0.23 percent. In Nye County, up to 3 jobs would
be added, decreasing unemployment by about 0.10 percent.

An increase in direct employment also would result in an increase in the demand for goods (for example,
fuel for personal vehicles) and services (for example, vehicle repair), which in turn would create
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additional employment opportunities (indirect jobs). The combined effect of direct (361) and indirect
(699) jobs would result in a decrease in the unemployment rate in Clark County by about 0.5 percent and
in Nye County by about 0.22 percent.

The increased workforce due to relocating workers (36 individuals) is not expected to result in undue
demand on housing (vacancies would decrease by about 0.2 percent) and most public services. There
could be a need, however, to hire three new teachers in Clark County to maintain the current student-to-
teacher ratio.

Under the Reduced Operations Alternative, the workforce would decrease by about 144; the
unemployment rate in Clark County would, in turn, increase by about 0.10 percent and the rate in
Nye County would increase by about 0.03 percent. There would be no impact on housing or public
services in either county.

S.3.3.4 Air Quality

For each alternative, DOE/NNSA estimated the amount of nonradiological and hazardous air pollutants
and greenhouse gases that would be released from activities at NLVF (see Table S-17).

Table S-17 Emissions of Air Pollutants and Greenhouse Gases at the North Las Vegas Facility
(tons per year)

No Action Expanded Operations Reduced Operations
Alternative Alternative Alternative
Estimated 2008
Emissions Annual Average Operational Emissions in 2015

Particulate Mattery, 0.48 0.36 0.44 0.33
Particulate Matter, 5 0.34 0.24 0.28 0.21
Carbon Monoxide 26.6 24.4 30.5 22.0
Nitrogen Oxides 8.8 5.9 7.2 5.4
Sulfur Dioxide 0.090 0.079 0.095 0.072
Volatile Organic Compounds 0.80 0.77 0.96 0.70
Lead ~0.060 Less than 0.01 Less than 0.01 Less than 0.01
Hazardous Air Pollutants 0.076 0.062 0.078 0.056
Carbon Dioxide-equivalent 13,355 8,379 9,031 8,118

Particulate Matter,, = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; Particulate
Matter, 5 = particulate matter with an aerodynamic diameter less than or equal to 2.5 micrometers.

Under the No Action and Reduced Operations Alternatives, the NLVF contribution to Clark County
emissions of nonradiological (criteria) pollutants would continue to be small and would decrease relative
to 2008 emission levels. Most of the emission reductions at NLVF would be associated with the phasing
in of newer worker vehicles with emission reduction technology. Thus, neither alternative would
contribute to or cause additional violations of the criteria pollutant standards.

Implementing the Expanded Operations Alternative would result in increases (relative to the 2008
baseline) in emissions of carbon monoxide, sulfur dioxide, and volatile organic compounds, principally
from mobile sources. Because the increases in emissions would be small and would come from mobile
sources dispersed throughout the Las Vegas Valley, the additional pollutant burden would not produce
additional violations of pollutant standards.

DOE/NNSA estimates that emissions of hazardous air pollutants would continue to remain low under any
alternative and would not require additional emission control technologies; and, therefore, such emissions
would not pose an undue health risk to workers or the public. Greenhouse gas emissions, although
estimated to decrease relative to baseline levels under all alternatives, would continue to contribute to
global climate change.
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S5.3.3.5 Waste Management

At NLVF, DOE/NNSA operations would generate low-level radioactive waste, hazardous waste, sanitary
solid waste, and demolition debris. Under all alternatives, about 150 cubic feet of low-level radioactive
waste and small amounts of water containing tritium would be generated. The low-level radioactive
waste would be shipped to the NNSS for disposal where adequate capacity exists; water containing
tritium either would be evaporated by introducing it to evaporative coolers at NLVF or by shipping it to
the NNSS for evaporation.

About 1,100 cubic feet of hazardous waste would be generated over 10 years under all alternatives. This
waste would be transferred off site to permitted facilities to be recycled or treated, stored, and disposed.
Adequate capacity is expected to exist in Nevada and elsewhere in the United States to recycle or treat,
store, and dispose hazardous waste generated at NLVF. For instance, four treatment, storage, and
disposal facilities were permitted to receive hazardous waste in Nevada as of 2009 (NDEP 2009).

About 390,000, 490,000, and 350,000 cubic feet of sanitary solid waste would be generated under the
No Action, Expanded Operations, and Reduced Operations Alternatives over 10 years, respectively.
DOE/NNSA anticipates that the local municipal waste service would have sufficient capacity to
accommodate disposal of this waste.

Decommissioning and demolition of certain structures at NLVF were estimated to generate up to about
110,000 cubic feet of demolition debris under each alternative. Sufficient capacity is expected to exist at
landfills in Clark County to accommodate disposal of these amounts of demolition debris (otherwise, this
waste would be disposed at landfills on the NNSS, which have adequate disposal capacity).

S.3.3.6  Human Health

Tritium is the only radionuclide that could result in an exposure to a noninvolved worker or a member of
the public. In 1995, an accident resulted in the release of more than 1 curie of tritium in the basement of
Building A-1. The tritium release was cleaned up, but residual tritium continues to emanate from the
basement floor. The small amount of tritium released was estimated (numerically calculated) to result in
a dose of about 0.00035 millirem per year to the maximally exposed individual member of the public
located at the facility boundary or to a noninvolved worker. This dose represents an annual risk of a
latent cancer fatality of about 1 chance in 5 billion. Applying this dose to the entire population of
approximately 2,390,000 persons within 50 miles of NLVF results in an estimated collective dose of
4.1 x 10 person-rem per year, with a corresponding estimate of 2 x 10 latent cancer fatalities, resulting
in an annual risk of 1 in 50 million of a single latent cancer fatality in the exposed population. The
amount of tritium released, and thus the dose and latent cancer fatalities, would be the same among all
alternatives.

DOE/NNSA estimated the injuries that could arise in the workforce from industrial accidents based upon
accident rates from DOE and the U.S. Department of Labor (DOE 2010; DOL 2010a, 2010b). Total
recordable cases, and those cases that result in lost workdays, restricted duty, or require a transfer are
shown in Table S-18.

Table S-18 Annual Estimated Incidence of Nonfatal Accidents at the North Las Vegas Facility

No Action Expanded Operations Reduced Operations
Alternative Alternative Alternative
Total Lost Workdays, Total Lost Workdays, Total Lost Workdays,
Recordable Restrictions, Recordable Restrictions, Recordable Restrictions,
Activity Cases Transfer Cases Transfer Cases Transfer
Facility Operations 22 9.5 27 12 20 8.6
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S.3.4 Tonopah Test Range

This section summarizes the potential environmental impacts at the TTR from continuing and proposed
projects and capabilities, including their associated levels of operations (activities), under each of three
alternatives. The text focuses on those resource areas for which the impacts would be sufficiently
different to permit distinguishing among the alternatives in a meaningful manner or would tend to be
controversial, i.e., transportation, socioeconomics, air quality, waste management, and human health.

Table S-22 (atthe end of Section S.3.4.5) summarizes the potential environmental impacts for all
13 resource areas. As discussed above in Section S.2.5, DOE/NNSA’s Preferred Alternative is a “hybrid”
alternative comprising various programs, capabilities, projects, and activities selected from among the
three alternatives. Although the text of this Summary does not discuss the potential environmental
impacts from implementing the Preferred Alternative, consistent with the approach used in Chapter 3 of
the NNSS SWEIS, Table S—-22 summarizes those impacts to enable a comparison to the three alternatives.

S.3.4.1 Transportation

Radiological impacts on workers and the public would result from the shipment of low-level radioactive
waste from the Nevada Test and Training Range, including the TTR, to the NNSS. This waste would be
generated from environmental restoration activities. DOE/NNSA estimates there would be approximately
230 truck shipments to the NNSS under the No Action and Reduced Operations Alternatives, and about
13,100 truck shipments under the Expanded Operations Alternative.

For incident-free truck transportation, DOE/NNSA estimated that less than 1 latent cancer fatality would
occur in the population of transportation workers exposed to radiation from shipments of low-level
radioactive waste under the No Action Alternative (9 x 10®), Expanded Operations Alternative (0.0005),
and Reduced Operations Alternative (9 x 10°). Because many workers would be involved, the risk to an
individual worker would be small. Similarly, DOE/NNSA estimated that less than 1 (1 x 10, 0.0002,
and 1 x 10°°, respectively) latent cancer fatality would occur among members of the public exposed to
these same truck shipments under the three alternatives.

S.3.4.2 Socioeconomics

Continued operations and proposed activities at the TTR would result in changes to the current (baseline)
workforce only under the Expanded Operations and Reduced Operations Alternatives. Accordingly,
DOE/NNSA evaluated how this change in workforce would affect economic activity, population,
housing, public finance, and public services, such as police and fire protection, in Clark and
Nye Counties.

Under the Expanded Operations Alternative, the workforce would decrease from about 106 to 43
(a decrease of 63 employees); the unemployment rate in Clark County would, in turn, increase by about
0.01 percent and the rate in Nye County would increase by about 1.34 percent. There would be no impact
on housing or public services in either county.

Implementing the Reduced Operations Alternative would have essentially the same impacts as those
under the Expanded Operations Alternative, as the workforce would decrease by 67 employees.

S.3.4.3 Air Quality

For each alternative, DOE/NNSA estimated the amount of nonradiological and hazardous air pollutants
and greenhouse gases that would be released from ongoing and proposed activities at the TTR
(see Table S-20). In general, emission-generating activities under any alternative would be widely
dispersed over the 280-square-mile area of the TTR, and mobile sources of emissions would occur mostly
outside of the TTR.

S-88
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Table S—20 Emissions of Air Pollutants and Greenhouse Gases at the Tonopah Test Range

(tons per year)

No Action Expanded Operations | Reduced Operations
Alternative Alternative Alternative
Estimated 2008
Emissions Annual Average Operational Emissions in 2015

Particulate Matter;,
Particulate Matter, 5
Carbon Monoxide
Nitrogen Oxides
Sulfur Dioxide

Lead

Volatile Organic Compounds

Hazardous Air Pollutants

Less than 4.5
Less than 4.4
Less than 14.3
Less than 21.4
Less than 0.94
Less than 2.0
Less than 0.05
Less than 1.2

Less than 4.0
Less than 4.0
Less than 10.8
Less than 17.1
Less than 0.93
Less than 1.4
Less than 0.010
Less than 1.1
3,653

Less than 3.8
Less than 3.8
Less than 6.1
Less than 14.8
Less than 0.92
Less than 1.1
Less than 0.01
Less than 1.1
1,791

Less than 3.8
Less than 3.8
Less than 5.8
Less than 14.7
Less than 0.92
Less than 1.1
Less than 0.01
Less than 1.1
1,671

Carbon Dioxide-Equivalent 4,166
Particulate Matter,o = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; Particulate
Matter, 5 = particulate matter with an aerodynamic diameter less than or equal to 2.5 micrometers.

Under all alternatives, emissions of criteria pollutants (hazardous air pollutants) would decrease relative
to baseline (2008) levels, and, therefore, would not contribute to or cause additional violations of the
criteria pollutant standards. Nye County would continue to be in attainment for all criteria pollutants,
while in Clark County, these emissions would not cause or contribute to any new violations of the
standards or increases in the frequency or severity of any existing violation of any standard.

DOE/NNSA estimates that emissions of hazardous air pollutants would continue to remain low under any
alternative and would not require additional emission control technologies; therefore, such emissions
would not pose an undue health risk to workers or the public. Greenhouse gas emissions, although also
estimated to decrease relative to baseline levels under all alternatives, would continue to contribute to
global climate change.

S.3.4.4 Waste Management

At the TTR, DOE/NNSA actions would generate low-level radioactive waste, hazardous waste, solid
waste, and construction debris. Environmental restoration activities at the Nevada Test and Training
Range, including the TTR, also would generate low-level radioactive waste and possibly some transuranic
waste.

Under the No Action and Reduced Operations Alternatives, about 2.9 million cubic feet of low-level
radioactive waste would be generated over 10 years; this waste would be shipped by truck to the NNSS
for disposal at the Area 5 Radioactive Waste Management Complex. Under the Expanded Operations
Alternative, environmental restoration would generate about 11 million cubic feet of low-level radioactive
waste. Although this waste would be shipped to the NNSS for disposal at the Area 5 Radioactive Waste
Management Complex, because of the volume of low-level radioactive waste from the TTR and from
other in-state and out-of-state sources (see Section S.3.1.10), DOE/NNSA also would need to reactivate
the Area 3 Radioactive Waste Management Site to accommodate the disposal of this waste.

About 8 tons of hazardous waste would be generated annually under all alternatives. This waste would be
shipped from the TTR to permitted facilities to be recycled or treated, stored, and disposed. Adequate
capacity is expected to exist in Nevada and elsewhere in the United States to recycle or treat, store, and
dispose hazardous waste generated at the TTR. For instance, four treatment, storage, and disposal
facilities were permitted to receive hazardous waste in Nevada as of 2009 (NDEP 2009).

TTR site operations also would generate solid waste, including sanitary waste and construction debris.
Under the No Action, Expanded Operations, and Reduced Operations Alternatives, about 9,400; 7,700;
and 6,600 cubic feet, respectively, of solid waste would be generated annually. The volume of solid
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waste would be lower under the Expanded Operations Alternative because the projection for sanitary
solid waste was based on the estimated number of employees and there would be a decrease of about
63 employees at the TTR. Sufficient capacity exists for DOE/NNSA to dispose this waste in solid waste
landfills on the TTR, the solid waste landfills on the NNSS, or in local municipal landfills.

S.3.4.5 Human Health

Normal Operations. Environmental restoration activities on the TTR would result in the resuspension of
legacy radioactive materials that are transported in the air. DOE/NNSA numerically estimated, for the
alternatives, that the annual dose to a maximally exposed individual and the population within 50 miles of
the TTR would be 0.024 millirem and much less than 1 person-rem, respectively. The maximally
exposed individual would incur an increased risk of contracting a latent cancer fatality of 1 x 107
(1 chance in 100 million). The estimated number of latent cancer fatalities associated with the annual
population dose of 1 person-rem is 0.0006, which results in an annual risk of a single latent cancer fatality
in the population of much less than 1 in 1,700.

Workers also would be exposed to legacy radioactive materials. Under the No Action Alternative, the
estimated collective worker dose would be 1.3 person-rem per year (workforce of 106 workers), resulting
in an estimated annual latent cancer fatality risk of 0.0008. The workforces under the Expanded
Operations and Reduced Operations Alternatives would decrease to 43 and 39 workers, respectively; and,
therefore, the collective dose and risk of contracting a latent cancer fatality would be less than estimated
for the No Action Alternative.

Accidents. The maximum reasonably foreseeable accident (a beyond-design-basis event), which is the
same for all alternatives, would involve an aircraft crash and ensuing fire involving multiple low-level
radioactive waste containers. The estimated probability of this event occurring was estimated to be
1.7 x 107 per year of operation (1 chance in 590,000).

If the accident were to occur, the maximally exposed individual would receive a dose of 0.34 millirem,
corresponding to a latent cancer fatality risk of 2 x 10”7 (1 chance in 5,000,000). The offsite population
within 50 miles would receive a collective dose estimated to be 0.012 person-rem; the calculated humber
of latent cancer fatalities associated with this dose is 7 x 10, implying that the most likely outcome
would be no additional latent cancer fatalities in the exposed population. A noninvolved worker outside
the immediate area of the crash would receive an estimated dose of 1.5 rem, with an associated risk of
contracting a fatal cancer of 9 x 10* (1 chance in 1,100). When the frequency of this accident was
considered, the annual risk of a latent cancer fatality was estimated to be 3 x 102 for the maximally
exposed individual, 1 x 10 for the population, and 2 x 10 for the noninvolved worker.

DOE/NNSA estimated the injuries that could arise in the workforce from industrial accidents based upon
accident rates from DOE and the U.S. Department of Labor (DOE 2010; DOL 2010a, 2010b). Total
recordable cases and those cases that could result in lost workdays, restricted duty, or a transfer are shown
in Table S-21.

Table S—21 Annual Estimated Incidence of Nonfatal Accidents at the Tonopah Test Range

No Action Expanded Operations Reduced Operations
Alternative Alternative Alternative
Total Lost Workdays, Total Lost Workdays, Total Lost Workdays,
Recordable Restrictions, Recordable Restrictions, | Recordable | Restrictions,
Activity Cases Transfer Cases Transfer Cases Transfer
Tonopah Test Range 16 0.7 0.7 0.3 0.6 0.3
Industrial — Site Operations

Source: DOE 2010.
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S.4  Conclusions
S.4.1 Major Conclusions

DOE/NNSA evaluated the potential direct, indirect, and cumulative impacts on 13 environmental
resource areas that include features of the natural environment and matters of social, cultural, and
economic concern. Each resource area is evaluated under each of three alternatives and the Preferred
Alternative, and the potential environmental consequences are summarized in Section S.3.

In general, the potential environmental impacts would be greatest under the Expanded Operations
Alternative, and lowest under the Reduced Operations Alternative. For most resource areas, the potential
environmental impacts of the Preferred Alternative would be the same as those under the Expanded
Operations Alternative. However, for a few resource areas at the NNSS, such as biological and cultural
resources and air quality, the potential impacts under the Preferred Alternative would be less than those
under the Expanded Operations Alternative, but greater than those under the No Action Alternative.

The continuation and enhancement of current levels of operations, specifically the rate of radioactive
waste disposal, quantities of radioactive material used in tests and experiments, and transportation of
radioactive wastes and materials at the NNSS, as well as the pace of environmental restoration at the
Nevada Test and Training Range, including the TTR, are the primary factors that would contribute to the
radiological dose and estimated health impacts on the public and workers. The vast majority of the public
dose would be due to transportation of radioactive materials and waste. If all of the transportation
activities evaluated under this alternative were to occur, the public would receive a collective dose of
1,400 person-rem, resulting in an estimated 1 (0.8) latent cancer fatality in that population.

Under each alternative, construction and operation of one or more solar power generation facilities at the
NNSS would result in the following: an increase in employment relative to the current workforce, loss of
desert tortoise habitat and the taking of tortoises, direct impacts on cultural resources, and increases in
demand for groundwater. At present, DOE/NNSA has neither sought nor received proposals for specific
solar facilities. Prior to authorizing the development of such facilities, DOE/NNSA would conduct a
project-specific NEPA review, and undertake actions necessary to demonstrate compliance with
applicable regulations.

At RSL, DOE/NNSA would maintain the current levels of operations, as no new projects or enhanced
capabilities are proposed. Among the 13 resource areas, either there would be no impacts or the impacts
associated with ongoing operations would remain small and continue unchanged from baseline
conditions. Although the levels of operations could increase and proposed projects could be implemented
at NLVF and the TTR, DOE/NNSA concluded that environmental impacts on all resource areas would
remain small.

S.4.2  Areas of Controversy

American Indian tribes and organizations believe that activities at the NNSS and offsite locations,
regardless of the magnitude of potential environmental impacts under any of the alternatives, would result
in an adverse and unacceptable disturbance of the natural and cultural environment. In recognition of
Federal laws and policies, DOE/NNSA maintains an ongoing consultation program with the Consolidated
Group of Tribes and Organizations to address American Indian concerns about the environment, and, in
particular, archaeological sites, plant and animal resources, traditional cultural properties, and sacred sites
of cultural value.

The public in general, and Nye County residents in particular, remain concerned about the quality of
groundwater from the NNSS, which flows into southern Nye County along multiple flow paths.
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Groundwater contaminated by past underground
nuclear weapons testing has the potential to
affect the quality of water available to
communities,  residents, and commercial
enterprises in the future. In 2009, tritium was
detected in a well located on the Nevada Test
and Training Range adjacent to the Western
Pahute Mesa region of the NNSS. This well is
about 14 miles from the nearest public water
source, a private well. In 2010, tritium also was
detected in a second well on the Nevada Test
and Training Range. The tritium concentrations
were well below the Safe Drinking Water Act
standards established by the EPA. Based on
early computer model predictions, DOE/NNSA
does not expect contamination to reach the
private well for at least 100 years; and
furthermore, contamination may never reach the
well.

Water use and water rights will continue to be a major concern, regardless of the water demands
associated with the NNSS. Growth in water demand in Nevada, particularly in Nye County, has been
rapid, and water use and Federal water rights at the NNSS remain a controversial issue when considered
against the backdrop of regional water transfer plans.

The State of Nevada continues to believe that disparities exist between the original NNSS land
withdrawals and DOE/NNSA activities.

The public remains concerned about possible health effects that
could occur from the resuspension of radioactively contaminated
soils on the NNSS. DOE/NNSA continues to monitor the releases
of radionuclides to the environment from all sources, such as soils
and air, and used these data to estimate the dose to a maximally
exposed individual. Since 2004, this dose is estimated to have
ranged from 2.0 to 2.9 millirem per year, a small fraction of the
average annual dose of about 310 millirem that a member of the
public receives from natural background sources of radiation.

Maximally Exposed Individual

A hypothetical individual whose
location and habits result in the
highest total radiological exposure,
(and thus dose), from a particular
source for all relevant exposure
routes (e.g., inhalation, ingestion,
direct exposure).

The State of Nevada and others

continue to promote the current
DOE/NNSA commitment of avoiding
shipments of low-level and mixed
low-level radioactive waste through
Las Vegas, Nevada. This
commitment, as expressed in the
waste acceptance criteria for the
NNSS, avoided Hoover Dam and
Las Vegas. DOE/NNSA committed
to avoid these areas at a time when
major highways, specifically
Interstate 15 and U.S. Route 95, were

Routing of Low-Level Radioactive Waste Shipments

While the U.S. Department of Energy/National Nuclear Security
Administration’s (DOE/NNSA's) environmental analyses showed no
meaningful differences in potential environmental effects between the
constrained and unconstrained cases, the preponderance of
stakeholder comments recommended that DOE/NNSA retain highway
routing restrictions to avoid shipments of low-level radioactive waste
through greater metropolitan Las Vegas (constrained case). In
consideration of the environmental analyses and stakeholder
comments, and after consultation with the Nevada Department of
Environmental Protection as part of the waste acceptance criteria
revision process, DOE/NNSA determined that it would retain the
highway routing restrictions for shipments of low-level radioactive
waste and therefore there would be no need to revise the waste
acceptance criteria in this regard (DOE 2012).
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unable to accommodate the growing traffic volume. Since then, these highways have been widened and
otherwise improved, the Bruce Woodward Beltway (Interstate 215 and Clark County Route 215) around
Las Vegas has been expanded, and the bypass bridge has been constructed near Hoover Dam.
DOE/NNSA, in this NNSS SWEIS, has analyzed two transportation cases; a Constrained Case and an
Unconstrained Case. The Constrained Case retains current routing of shipments of low-level and mixed
low-level radioactive waste and avoids crossing the Colorado River near Hoover Dam, as well as the
interstate system in Las Vegas. The Unconstrained Case analyzes shipments on highways through the
greater metropolitan area. This analysis was undertaken to develop a greater understanding of the
potential environmental consequences of shipping such waste through and around metropolitan
Las Vegas, as well as to inform any potential highway routing-related revisions to DOE/NNSA’s waste
acceptance criteria. Such revisions are developed in accordance with DOE/NNSA’s standard practices,
which include consultation with the State of Nevada; when finalized, they will be made publicly available
through publication on the NNSS website. DOE/NNSA determined that it would retain the highway
routing restrictions for shipments of low-level radioactive waste; therefore, there would be no need to
revise the waste acceptance criteria in this regard (DOE 2012). As discussed above in Section S.3.1.2, the
Summary no longer includes the results of the Unconstrained Case analysis; they may be found in
Volume 1, Chapter 5, Section 5.1.3.1.2.

S.4.3 Issues to be Resolved

Implementing any of the alternatives may trigger other regulatory actions that DOE/NNSA would need to
undertake prior to proceeding, such as reinitiating consultation under Section 7 of the Endangered Species
Act with USFWS regarding the desert tortoise, consultations with the Nevada State Historic Preservation
Officer under Section 106 of the National Historic Preservation Act, or consultations with the State of
Nevada regarding reactivation of the Area 3 Radioactive Waste Management Site. DOE/NNSA has in the
past undertaken such consultations, and continues to do so. As an example, DOE/NNSA, in consultation
with USFWS, submitted a biological assessment of projects and activities anticipated to occur on the
NNSS, and in 2009, USFWS issued its 2009 Biological Opinion (USFWS 2009). This SWEIS addresses
a range of reasonably foreseeable projects and activities that would be developed or undertaken over the
next 10 years, although several such projects and activities are in the early phases of development. For
these proposals, conservative assumptions regarding the location and scale of these projects and activities
were made to provide a basis for programmatic analysis. Accordingly, when the planning processes for
future projects and activities are refined and more-detailed information becomes available, and
subsequent to any decisions in a Record of Decision, DOE/NNSA would identify regulatory requirements
applicable to newly proposed projects and to changes in ongoing operations (activities), and then initiate
actions leading to compliance with those requirements.

Groundwater contaminated from past weapons testing continues to migrate, and tritium has been found in
a well outside the NNSS, but within the secure boundaries of the Nevada Test and Training Range.
Developing an improved understanding of where radiological contamination exists in the groundwater,
predicting where the contamination is moving, and defining how far it will migrate will require
DOE/NNSA to continue the development of a regional three-dimensional groundwater computer model.
This model also formed the basis for individualized models for each major area where underground
testing was conducted. Individualized models continue to evolve as additional data are collected, and
further analysis and model calibration are conducted.

DOE/NNSA could not proceed with the development of utility-scale solar power generation facilities in
Area 25 of the NNSS in the absence of a commercial developer. If a developer were to propose such a
facility, additional NEPA review would be required to identify and analyze potential project-specific
environmental impacts. In addition, DOE/NNSA would need to identify and resolve any conflicts
between the proposed facility and ongoing operations at the NNSS before the facility could be
constructed.
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Responsible Agency: U.S. Department of Energy/National Nuclear Security Administration
Cooperating Agencies. U.S. Air Force
U.S. Department of the Interior, Bureau of Land Management
Nye County, NV
Title:  Final Ste-Wide Environmental Impact Statement for the Continued Operation of the
Department of Energy/National Nuclear Security Administration Nevada National Security Site
and Off-Site Locations in the State of Nevada (DOE/EIS-0426)

Location: Nyeand Clark Counties, Nevada

For additional information or for copies of thisfinal ~ For general information on the DOE National

site-wide environmental impact statement (SWVEIS), Environmental Policy Act (NEPA) process,
contact: contact:

LindaM. Cohn, SWEIS Document Manager Carol M. Borgstrom, Director

NNSA Nevada Site Office Office of NEPA Policy and Compliance

U.S. Department of Energy U.S. Department of Energy

P. O. Box 98518 1000 Independence Avenue, SW

Las Vegas, Nevada 89193-8518 Washington, DC 20585

Telephone: 702-295-0077 Telephone: 202-586-4600, or leave a message

Facsimile: 702-295-5300 at 1-800-472-2756

E-mail: nepa@nv.doe.gov Facsimile: 202-586-7031

E-mail: askNEPA @hqg.doe.gov

Abstract: This Final Ste-Wide Environmental Impact Satement for the Continued Operation of the
Department of Energy/National Nuclear Security Administration Nevada National Security Steand Off-Ste
Locations in the Sate of Nevada (NNSS SWEIS) analyzes the potentia environmental impacts of proposed
aternativesfor continued management and operation of the Nevada National Security Site (NNSS) (formerly
known as the Nevada Test Site) and other U.S. Department of Energy/National Nuclear Security
Administration (DOE/NNSA)-managed sitesin Nevada, including the Remote Sensing Laboratory (RSL) on
Nellis Air Force Base in North Las Vegas, the North Las Vegas Facility (NLVF), the Tonopah Test Range
(TTR), and environmental restoration areas on the U.S. Air Force Nevada Test and Training Range. The
purpose and need for agency action isto provide support for meeting NNSA’ s core missions established by
Congressand the President and to satisfy the requirements of Executive Ordersand comply with Congressional
mandates to promote, expedite, and advance the production of environmentally sound energy resources,
including renewable energy resources such as solar and geothermal energy systems.

The NNSS has along history of supporting national security objectives by conducting underground nuclear
tests and other nuclear and nonnuclear activities. Since the October 1992 moratorium on nuclear testing,
NNSA’smission at the NNSS has evolved from one that focuses on active nuclear weapons tests to one that
maintains readiness and the capability to conduct underground nuclear weapons tests; such atest would be
conducted only if so directed by the President in the interest of national security. Resources have been
reallocated to introduce and expand other mission activities/programsat theNNSS, RSL, NLVF, and TTR to
support three DOE/NNSA core missions. National Security/Defense, Environmental Management, and
Nondefense. The National Security/Defense Mission includes the Stockpile Stewardship and Management,
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Nuclear Emergency Response, Nonproliferation and Counterterrorism, and Work for Others Programs. The
Work for Others Program supports other DOE programs and Federal agencies such asthe U.S. Department of
Defense, U.S. Department of Justice, and U.S. Department of Homeland Security. The Environmental
Management Mission includes the Waste Management and Environmental Restoration Programs. The
Nondefense Mission includes the Genera Site Support and Infrastructure, Conservation and Renewable
Energy, and Other Research and Development Programs.

The NNSS, RSL, NLVF, and TTR support DOE/NNSA’s core missions by providing the capabilities to
process and dispose of a damaged nuclear weapon or improvised nuclear device and to conduct high-hazard
experiments involving special nuclear material and high explosives, nonnuclear experiments, and
hydrodynamic testing. Nuclear stockpile stewardship activities at the NNSS include dynamic plutonium
experiments that provide technical information to maintain the safety and reliability of the U.S. nuclear
weapons stockpile and research and training in areas such as nuclear safeguards, criticality safety, and
emergency response. Special nuclear materials are also stored at the NNSS. In addition, in accordance with
the amended Record of Decision (ROD) (DOE/EIS-0243) for the Final Environmental Impact Statement for
the Nevada Test Site and Off-Ste Locationsin the Sate of Nevada (1996 NTSEIS), DOE/NNSA receives|ow-
level and mixed low-level radioactive waste for disposal at the NNSS.

ThisNNSSSWEI Sanalyzesthe potential environmental impacts of three reasonable dternativesfor continued
operations at the NNSS, RSL, NLVF, and TTR. These alternativesinclude aNo Action Alternative and two
action aternatives. Expanded Operations and Reduced Operations. The No Action Alternative, which is
analyzed as a baseline for evaluating the two action aternatives, would continue implementation of the 1996
NTSEISROD (DOE/EIS-0243) and subsequent amendments (61 FR 65551and 65 FR 10061), aswell asother
decisions supported by separate NEPA analyses completed since issuance of the final 1996 NTSEIS. The
No Action Alternative reflects activity level s consi stent with those seen since 1996. The Expanded Operations
Alternative considers adding new work at the NNSS in the areas of nonproliferation and counterterrorism,
high-hazard and other experiments, research and development, and testing. Such expanded operations could
include devel oping test beds for concept testing of sensors, mitigation strategies, and weapons effectiveness.
The Reduced Operations Alternative would reduce the overall level of operations and close specific buildings
and structures. NNSA would also consider alowing the devel opment of solar power generation facilitiesunder
each aternative.

Public Comments: In preparing this Final NNSS SWEIS, NNSA considered comments received during the
scoping period (July 24, 2009, to October 16, 2009) and during the public comment period on the
Draft NNSS SWEIS (July 29, 2011, to December 2, 2011), aswell asthose received after the close of the public
comment period on the Draft NNSS SWEIS. Five public hearings on the Draft NNSS SWEIS were held to
provide interested members of the public with opportunitiesto learn more about NNSA missions, programs,
and activities and the content of the Draft NNSS SWEI Sfrom exhibits, factsheets, and discussion with NNSA
subject matter experts. From September 20 through 28, 2011, public hearings were held in Las Vegas,
Pahrump, Tonopah, and Carson City, Nevada, and St. George, Utah. An additional hearing was conducted for
the Consolidated Group of Tribes and Organizations on October 6, 2011. All comments received were
considered during preparation of this Final NNSS SWEIS

This Final NNSS SWEIS contains revisions and new information based in part on comments received on the
Draft NNSS SWEIS. Vertica change bars in the margins indicate the locations of these revisions and new
information. Volume 3 contains the comments received on the Draft NNSS SWEIS and DOE/NNSA’s
responses to those comments. DOE/NNSA will usethe analysis presented in thisFinal NNSSSWEI S, aswell
asother information, in preparing aROD regarding the continued operation of the NNSS and offsite locations
in Nevada. DOE/NNSA will issue a ROD no sooner than 30 days after the U.S. Environmental Protection
Agency publishes a Notice of Availability of this Final NNSS SVEISin the Federal Register.




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 122 of 236

TABLE OF CONTENTS




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 123 of 236



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 124 of 236

TABLE OF CONTENTS
Volume 1 -Book 1
(Chapters 1 through 4)
TADIE OF COMLENES ...ttt h e R et e R et R R et ne R s s e R et e res e s rer et e nrenennan vii
(RS o) B Yo =SOSR XXVil
(RS o) I o] =SSR XXX
Acronyms, Abbreviations, and COnVErsioN ChartS.........ccoceoeeiiiere et e be e XXXiX
Chapter 1
Introduction and Purpose and Need for AgenCy ACLION.........cccevvieeie i e 1-1
11 gL ol 8T o] o S USRS 1-1
12 Purpose and Need for AgenCY ACHION .......cooiiieieieee st eesne e 1-3
13 ARErNAtIVES ANGIYZEA ...ttt e e te e e nrs 1-4
1.3 1 NOACHON AITEINGLIVE. ... .ottt s e e bbbt e e e eese e besbesbesbeebesaesneeneeneas 1-6
1.3.2 Expanded Operations AITErNALIVE. .......cccoieiire ittt e e te et re e enaensesrenneenen 1-7
1.3.3 Reduced Operations AIEINALIVE. ......c..coivii st e e et a et ae e resresreeneenes 1-7
134 Preferretd AIEIMBLIVE ..ot 1-8
135 Reationshipto 1996 NTSEIS.......ccooiiiiiercieneeere e 1-8
1.4  Potential Decisions Supported by this Site-Wide Environmental mpact Statement ............ccccoveenenee. 1-13
15 Relationship Between this Site-Wide Environmental | mpact Statement and Other National
Environmental POlICY ACE ANAIYSES ......c.oiiiiiiiirieeeriee ettt 1-14
1.6 Cooperating Agencies/Tribal INVOIVEMENT .........oooiiiiee e 1-19
1.7  PublicInvolvement Processin thiSNNSS SWELIS..........coiiireee e 1-20
L.7.0 SCOPIMG . ctieeueatieeuertentestete sttt es e st se bt st b e b e s e bt b e e e bt b e e e R e b e e e Rt e b e e e Rt e b e e es e e b et et e bt e b e e e neebe b ne e 1-20
1.7.2  Draft NNSS SWEISPUDIIC INVOIVEMENE ..ot 1-29
1.7.2.1  Draft NNSS SWVEIS COMMENt SUMMBIY ......coeviereerriesieesieeiesieeseeseesseesseesseesesssssseessees 1-30
1.7.2.2  Changes from the Draft Site-Wide Environmental Impact Statement............ccccceeeeeee. 1-31
L.7.3  NEXE SIS, ..ttt b e n e n e 1-31
Chapter 2
Site OVENVIEW AN UPAALE........oieeeeee ettt e e st e e eesaeeeesaeene e eesneeneeenn 2-1
21 Nevada National SECUFITY SITE ....ciiiiiiiiiieiese ettt ettt a et e e e bbb et e st eae e e e beseesbesaens 2-1
250 St R |V - T g = = 2-7
2.2 RemMOte SENSING LADOrGLOIY .....iceieiiieeiireeeeeereesiesiestesteseestes e eeeeesee e seestessessesse e e esseseessessesaesennseseessesseeseenes 2-11
P22 T N\ o T = RSV = Y = Vo 2-12
I I o] o= T 1= T (= T 2-12
25 Overview of Changes SINCethe 1996 NTSEIS........o e e 2-12
251  AdMINiSrative ChamnQES..........coeeeriieieie ettt sttt b et ee e et e b be e e e e seabeseesbesbesneennans 2-12
252  PhYSICAl CRANQES. .. .o ittt ettt sttt ae e ae st e e e eeseesbesaeebeeneeneeeeseesseseeseesneeneeneans 2-13
253  Program and ACHIVItY ChanQGES.......cccoereiireiieierieee ettt ettt st st ae e e e e teseesaeseesneennens 2-15

Vii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 125 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear

Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

Chapter 3
DeSCription Of AITEI NALIVES........coiiieee ettt ettt e eseesae e e e steeseeneesaeeneeneeens 31
3 R N (o e A Lo I N L= g = f Y= TSSO 3-11
3.1.1  National Security/DefeNSe MISSION .......cccviieieieerisesteseseeeeeeseeste st e te et eesae e e aesaesaesresseeneens 311
3.1.1.1 Stockpile Stewardship and Management Program ...........ccccevevereseereesesieseesesesseeneens 311
3.1.1.2 Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs......3-16
3113 WOrk fOr OtherS PrOgraM.......ccooeeririeeeiirieieiesieeeie et 3-18
3.1.2  Environmental Management MiSSION.........cocooiiieireneiee st 3-20
3121  Waste Management Program.........cocecveriereriiinesieeesr e s 321
3.1.22  Environmental ReStOration Prograim ..........ccceeierieeriineeeniinieesiesee e 324
313 NONAEFENSE IMIISSION ...ttt ettt sttt et e e e e be et e be et e nteseesbesbeseesbenneeneeneans 3-28
3131 Genera Site Support and INfrastructure Program...........cccoeoeereneeneneenesesieeeeseeeens 3-28
3.1.3.2 Conservation and Renewable Energy Program ..........cccvceeveeveeieeceeseesieeseeseesee e s 3-28
3.1.3.3 Other Research and Development ProgramisS..........cceieeveereevieciesieseesee e esee e 331
3.2  Expanded OperationS AL NALIVE. .....cccvo ittt st et e st e e e te e sreenneeneenne e 331
3.2.1  National Security/Defense MiSSION .........cccieiieiiiiiiseesee e ee e sae e e e st e teeaessaesreesneesnes 3-33
3.2.1.1 Stockpile Stewardship and Management Program..........ccccccvecevesieeseeseeseeseeeseeeeens 3-33
3.21.2 Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs......3-35
3213  WOrk for OtherS PrOgraM.......ccovueeeerieieeirieietesieeeie st sse e 3-36
322  Environmental Management MiSSION........ccoeiiiiiiiinenine et 3-39
3221  Waste Management Program.........cocecuerirerisreneeeeeesresre s srese e sre e esnesnenne s 3-39
3.222  Environmental ReStOration Prograim ..........cccererieirinieiniinieesiesee e 341
1220 T [0 0 (== g TS VS oSSR 341
3.2.3.1 Genera Site Support and Infrastructure Program..........ccccceeeeveeveeiesieeseeseese e 341
3.2.3.2 Conservation and Renewable Energy Program ..........ccccoceeveeveeiiecieseeseeseese e 3-42
3.23.3  Other Research and Development ProgramsS...........coevereresiereeeeneeniesie s e 3-43
3.3 Reduced OperationS AITEI NMALIVE .......ooiiiie ettt e b e sbe bt ae e et e b e ae e e nes 3-46
3.3.1  National Security/Defense MISSION ........cceiiiiirieriere ettt et e e b e b b sseeneens 3-46
33.11 Stockpile Stewardship and Management Program.........c.ccceceverereneneneneseneseseseenens 3-46
3.3.1.2  Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs......3-48
3.3.1.3  WOrk for OthersS PrOgraM.......cooueeeiriiieiirieieiesieneeieseesee st 3-48
3.3.2  Environmental Management MiSSION.......cccocoviiriieinenee et s 3-49
3.3.3  NONAEFENSE IMISSION ...ttt ettt sttt sttt sttt bt b e st be st st e es 3-49
3.3.3.1 General Site Support and Infrastructure Program..........cccceeeeeveeeereenesesesesseeseeseeneenns 3-49
3.3.3.2  Conservation and Renewable Energy Program ............cccveeererenneenene e e 3-50
3.3.3.3  Other Research and Devel opment ProgramsS..........ccoeverereesiereresneesie e sieseees e e 3-50
34  Identification of the Preferred AITErNatiVe. ...... ..o e 3-50
3.5 Comparison of Potential Consequences of the AlterNatiVes..........ccceoeeiirinie s 351
3.6 Alternatives Eliminated from Detailed SEUAY ........ccooiiiiiiiiiiineeeee e e 3-92
3.6.1 Discontinue Operations at the Nevada National Security SIte........cccccvvvvivveenienieseseeceesereesene s 3-92
3.6.2 Transfer the Nevada National Security Siteto AnOther AQENCY ......cccvvvevererieveseseeeeeereereneens 3-92
3.6.3  Prepare a Programmatic Environmental Impact Statement .........cccceeveeeevevevenie s 3-92
3.6.4 Renewable ENErgy AIEINAIVE.......ccocviieeeiecere st st e e st aeste st resnesnesneeneennens 3-93
3.6.5 1996 Record of Decision-Based NO ACLiON AItErNELIVE. ........ccoovvereeinereeeseeee e 3-93

viii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 126 of 236

Table of Contents

Chapter 4
F N A= o (o I = 0 AV o] T T o] SRR 4-1
4.1 Nevada National SECUIITY SITE ..ottt re e e e b b e ebe s e e nbeseesbesbesneas 4-1
R o U ORI 4-1
T I R o [ == o I PSS 4-2
4.1.1.2 Historical Nevada National Security Site Development and Current Land Use.............. 4-3
4.1.1.3 Public Land Orders and WithdraWals............ccoeeirerieienene s 4-7
4114  Land USe DESIGNELIONS. ......coiiiieieterieeieiertesie et st eseeseesee e seesee s e eseeseeaeseesbesaesaeeneeneaneas 4-9
g ST N £ o= ot TSSOSO TPV 4-9
412  INfrastructure aNd ENEIGY .......ccooeieeirieieieiereet ettt b s eb e e e bbb e nre 4-12
4121  Infrastructure @and ULHHTIES. ......ccoeirrieirneessieiese e 4-12
41211 INFTESIIUCKUIE. ....cvieeeeeieeree e e 4-12
0 O O 11 (= SRS 4-16
N = 0 (oY SRS 4-20
41221 ElIeCtriCal ENEIgY....cccoeiieieie ettt st 4-20
41222 NAUFA GBS.....oeeveriiieiiriisieiee ettt ettt e 4-20
41223  LiQUid FUEIS ..ot e e 4-20
41224 Conservation and Renewable ENergy ........ccoeveerineinenenneseneee e 4-21
413  Transportation and TraffiC.......cuiieiiireie et ere 4-21
4131  ONSIte TranSPOMAION .....ccccueivireeiietereeeet et enes 4-21
4.1.32  Regional TranSpPOrtalioN ........cccecererieererieesteseeesie s seese s sse e e sbe e seenes 4-24
4.1.32.1 Regional Transportation SYStEM........cccoereerireierienenerese e 4-24
41322 Traffic Volumesand Level of Service ANalySIS......cccceveevvevieccieciecieninns 4-27
414 SOCIOBCOMOIMICS. ....eeveureueererreseesesseeesesseseesesseseesesseseesessesearessesearesreseerear e e erenseseerenreseerenreneesenrennenearens 4-32
4141 Region Of INFIUBNCE .......cei et e rae s 4-32
4.1.4.2  ECONOMIC ACHIVITY .cuieiiieie ettt sttt ettt ettt e st e s e sneesneenreenes 4-32
a0 N =0 o 11 = 1 o) o 1S SRS 4-35
S T TU 1 oo PSSR 4-35
4045  PUDIIC FINGNCE.....cueeieiesiee sttt st snesresseese e e seenseseesresseenneneens 4-36
T o U o LTS o o= R 4-37
0 T 8 00 R . W1 o T o =0 0 o= 1 o o RSN 4-37
T = o [ o 0] = ) USRS 4-38
I S T = (=X = (0= ox 1 o O SRS 4-39
4.1.4.6.4 HEAITN CalE...c.oceceiieiieeecisies et e s 4-41
ISR € =0 Foo V=00 IS o T SRR 4-42
T R = 012 oo =] YRS 4-43
4152  REQIONA GEOIOQY ... veveveeuerueeienierteste st eteeee e see st besbesbe st eseeseesbesbesbesbesneeaseneanbeseesbesaeens 4-43
41521 Site-SPECifiC GOIOQY ...cververueiuiriirieieriesie sttt e e seen 4-49
4.1.5.2.2  SHrUCtUral HISIOMY ...c.eoieieeee ettt 4-50
4.1.5.2.3 Faulting and SEISMIC ACHVILY .....ccccveiuererese s 4-50
41524 Geotechnical HAazards ...........cooeerreeinneinreiseeneseeses s 4-52
41525 GEeOlOQIC RESOUICES .....ccueiueceeeeeiesieste st ae ettt s sre e 4-53
41526 Geothermal RESOUICES.......ccvirerirreieirieerereees e 4-54
4153 SOUS ittt bt bt bt e eneee 4-54
4154 Radiological SourcesasaResult Of TESHING.......cccviiieieiieecieeie e 4-55
A58  SOUS ittt ettt et ne b e ne e neen 4-55
A.1.5.4.2  SUDSUITECE. ....ceiieieeceee ettt st e e e 4-59
I o 1Yo (0] oo VTSP P TSP PPRORTORPSTON 4-66
0 R U = oV = PO 4-66
A.1.6.2  GIOUNOWELEN ......eeiveieeeeeeieeniesiestesieseeeteeeeaeseeseestessesseeseeseensentesaessessesseeseeneenseseessessessesseens 4-77
A = 110 oo Lo I == 01U o= OSSN 4-113
g O [ - WSRO 4-114
A R /o = Y= == < o SRS 4-117
4.1.7.1.2  TranSitioN ZOMNE.......cceceirireeierririeisreseeesie s nnenes 4-117




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 127 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

4.1.8

4.1.9
4.1.10

4111

4.1.7.1.3 Great Basin DESE .....ccocciiirieieisieie et 4-117
4.1.7.1.4 Important HabItatS ........cccoviieiiiieee e e e 4-118
O 1 o= RS SRRSTRS 4-120
4.1.7.3 Threatened and ENdangered SPECIES........oiireiirieieerere et 4-122
4174  Other SPECiES Of CONCEIN ....ccutivieiiirtiietirt ettt eb et sesnenes 4-124
4175  Effectsof Past Radiological Testsand Project ACtiVItIES........ccooveeeireienineinireee 4-125
4.1.7.6 Plant and Animal Monitoring for RadioactiVity .........ccccceeeverenieevecre s 4-127
Air QUEAIILY aNA ClIMELE.......ueiviieeeeeieseese e se st e ee st e et eese e e s restesresneese e e entesrestesresnennnens 4-130
0 T T R |V = (<o (0] oo 1Y/ 4-130
4.1.82  AMDIENt AT QUAIITY ..cveiveieiiiieiete ettt st st st e beneene s 4-132
4.1.82.1 Region Of INfIUBNCE........cccuviiecie et 4-132
41822 EXisting Air QUaITITY .....c..eciiiriiiciriiie e 4-132
4183 Radiological Air QUEIILY ......cciiriiiriiiciriieeree et 4-139
41831 Ambient Radiological Monitoring on and near the
Nevada National SECUNtY SIte........ccoveiiireinerese e 4-142
4.1.8.3.2 Sources of Radiation on the Nevada National Security Site.............c...... 4-142
4.1.8.3.3 Radiation Levelson and near the Nevada National Security Site............. 4-145
I O 1T 0= =Y O =TT O 4-145
4.1.84.1 Greenhouse Gas EMISSIONS........cccoiririeniere e 4-145
4.1.84.2 Greenhouse Gas Emissions Due to Nevada National Security
Site-ReElated ACHVITIES ..o e 4-146
4.1.8.4.3 Current Changesin Climate...........cccceveeieereeii e 4-146
VISUBl RESOUICES ...ttt sttt ettt sttt sttt ettt bbbt bt he e e e b e sbeebesbesbeebe et enbeseeebesaeeneennans 4-147
LOU 0 T S o S 4-152
4.1.10.1 Recorded CUltural RESOUICES ........eeueeveiereeriesiesteseesseeeeseeseeseessessessesseseessessessessessesses 4-153
4.1.10.1.1 MECUIY VAIEY ..ot 4-155
I OIS 2 = (oo QY - =Y 4-155
4.1.10.1.3 Fortymile Canyon—Jackass FIaLS..........cccrerirrrineneneseseee s 4-155
4.1.10.1.4 Fortymile Canyon—-Buckboard MeSa..........coerererereeneene e 4-156
4.1.10.1.5 OaSISVAlY ....ceeviiiieeiiiieee sttt 4-156
g 0 G T o o = - TSRS 4-156
4.1.10.1.7 KaWiCh ValEY ...coiieeeiriiiieisiesieisi et 4-156
4.1.10.1.8 EMIGrant Vall@Y ..o e 4-156
O AT o 1 - USRS 4-156
4.1.10.1. 10 Frenchman FIaL .......ccccvvirieiiineinese e 4-157
4.1.10.2 Sitesof American Indian SIgNIfiCanNCe .........coeveieiireie e 4-157
4.1.10.3 American Indian Cultural RESOUICES.........coueueriirirterieneerisieneeieseesesteseeesseseeesteseesesseseas 4-157
WASEE MBNAGEIMENT ......eiiieeie e s s e sa b e e sase e sabeesbeesabeesneesabeesreenan 4-159
4.1.11.1 Radioactive Waste Management ...........ccceveeereeeereeresesesesesseeseeseeseesee e sneesseneesseses 4-162
4.1.11.1.1 Low-Level and Mixed Low-Level Radioactive
Waste Management and DiSPOSal .........cccoverririennienenineseseee e 4-162
4111111 Area3 Radioactive Waste Management Site...........c.ccc.c..... 4-163
41.11.1.1.2 Area5 Radioactive Waste Management Complex.............. 4-164
4.1.11.1.1.3 Waste Disposal Support ACtiVItieS........ccoereeerereccnenieenn 4-168
4.1.11.1.2 Mixed Low-Level Radioactive Waste Management...........ccoeeeeerereenens 4-172
4.1.11.1.3 Transuranic Waste Management ..........cceereeeerereeenenesesesesiesee s 4-172
4.1.11.1.4 Tritium Waste Disposal by Evaporation.............ccccceeveeveeseeseesesse e 4-172
4.1.11.2 Nonradioactive Waste Management............cccveuereereesieeneeiesies e see e sieeie e sneesneas 4-173
4.1.11.2.1 Hazardous Waste Management............cceeveerueerreeiueeieesiesee e seeesreesneesne s 4-173
4.1.11.2.2 EXplosive Ordnance DiSpOSal ........ccceveeveeieeieecieseeseeseeie e s 4-173
4.1.11.2.3 Nonhazardous Waste Management...........ccccvecuveeeneeseesieesesseeseesseessee e 4-174
4.1.11.2.4 Nonradioactive Classified Waste.........ccooerevenieienieeeene s 4-174

4,1.11.3 Pollution Prevention and Waste MinimiZatioN...........ooeeeeveeieveeeeescieeseeeee s seeeesssrese e 4-174




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 128 of 236

Table of Contents

4.2

4.1.12 Human Health @nd SAfELY ......ceceeeeererese st eneeneens 4-175
4.1.12.1 Public Radiation EXPOSUre and Safety ..........cccceveririeieseneeeeesese e sveseeee e 4-176
4.1.12.1.1 General Site DeSCIIPLION .....coueieeeeeeee et e 4-176

4.1.12.2 Occupational Radiation EXposure and Safety ...........coccvireienineienineineseeseseeees 4-179

4.1.12.3 Chemical EXPOSUre @nd RiSK.........ccoeeririeiiniirieieisieesesi e 4-180
4.1.12.4 Health EffECtS SEUAIES ......coveuiieeieiririce ettt et 4-181

41125 ACCIHENE HiSLOMY .....eeiueetiieietereeeetese ettt 4-182

4.1.12.6 EMErgenCy PreparEdneSS........ccovieeeierieriererieeetesteseetesse s sreseesesse e s s seesesreseesesneneas 4-183

4.1.12.7 ENVIronmMeNtal NOISE.......ocvruireririeiisieresesee e 4-183

4.1.13  ENVIrONMENLal JUSHICE.......ccvereieiirereeiste ettt e 4-184
0 0 0 N | = 1 T T (o 0 | 4-185

4.1.13.2 LOW-INCOME POPUIGLIONS..........ciieiiieiieeie e cee st et e e e s eneeneeas 4-185

4.1.13.3  MinNOrity POPUIBLIONS........cccieieeieeie e see st ste et ae e et te e snaesraesreesreeneeneas 4-185

REMOLE SENSING LADONALOIY ... .eiiiieiieie ettt e e e te et e e e saeesaeenaeesseesseenseeneeeneeennenns 4-188
A R o 0 £ TSRS 4-188
4211  AJACeNt Land USE......cocoiciiiiiiiireeienie ettt 4-188

422  INfrastructure and ENEIGY ......cocooeiierieieereeet ettt st s e 4-188
4221  Infrastructure and ULHTITIES.......ccoveeeeeee e 4-188
A T R 1 0 =S {0 (o 0= 4-188

42202 ULITES ..ttt 4-189

B.2.2.2  ENEIQY oottt sttt stttk b bbbt R bR Rt e b bt e e R ne e 4-189
42221 EIeCtiCal ENEIQY....cccoeiiieiiie ettt s 4-189

4.2.2.2.2  NEUFE GBS ...ocueieviiieieirieiee ettt 4-189

42223 LiQUI FUEIS.....ccoiiieieetc e 4-190

T B I -0 o 1 - (o) o 1SS 4-190
4231  ONSIte TranSPOMAION .....ccvcueiiereeirtereeiese et sb e s b e besae e 4-190

4232 Regional TranSpPOrtalioN ........ccccecererieererieiniereeieste st sbe st s se b seebesaeneas 4-191

424 SOCIOECONOIMICS....eeueeueereerrestestessesseeseeseessessessessesseeseessessessessessesseesesssensessessessessessesseessessnssesseeeesenns 4-191
425  GEOIOGY BN SOIIS.....ciuiietirieietesiereete ettt et sttt st sttt b e sttt e bbb e e 4-191
T R o 0174 To o =" Y PO RSTRRRSTR 4-191

N € 1= [o]o | SUUURU R 4-191
42521  Structural HiStOrY .....coooiiiiieieeeeee e e 4-192

4.25.2.2 Faulting and SEISMIC ACLIVILY .......cccoieiiririeieeeie e 4-192

4.25.2.3 Geotechnical Hazards .........ocooeierieiiiiene e e 4-193

42524 GeOIOQIC RESOUICES .....cceieiieiiiiterieeeie ettt e 4-193

D253 SOIS. ettt bt bbb 4-193

4254 Radiological SourcesasaResult Of TESHING.......ccccvvreiieierieeiere e 4-193

N ST o 1Yo (oo | SRR 4-193
N ST RS W = oY o Yo (0] o Y2 4-193

4.2.6.2  GrOUNOWELEY .......cooreereeireireiiresreeese et sre e s r e r s nenn e e r s nn e rene e 4-194

2y N = 1T oo o= I =S o SRR 4-195
N 5 R = [ - TSP PE TSPV 4-195

N O R - 1 = SRRSO 4-195

4.2.7.3 Threatened and ENdangered SPECIES.........ovveiriirieiriinieiriiieese et 4-195

4274  Other SPECiES Of CONCEIN .....cutitiiiiirtirieierie ettt ss e n e seenes 4-196

4275  Effectsof Past Radiological Testsand Project ACtiVItIES........ccvvveeereneninieincree, 4-196

428  Air QUAILY 8N CHIMELE.......ceeuiiteieieete ettt bbb 4-196
v N IV 1= (=l o oo |V OSSOSO P TR SURRSTR 4-196

4282  AMDIENt AIr QUELILY ....coveuiriieiirieirese e 4-197
4.2.82.1 Region Of INfIUBNCE........cccuvvieie e 4-197

42822 EXisting Air QUELIEY .....coreiuiiieieiresieiereee et 4-198

4283 Radiological Air QUEIILY .....cccceeeieiee e ee et 4-201

R O 1T 0= =Y O o= g To O 4-201
4.2.84.1 Greenhouse Gas EMISSIONS........cccvieieierierereeneseeeeeeeneesee s see e neeee s 4-201

4.2.8.4.2 Current ChangeSin ClIMEate.........cccureirireirinieireneese s 4-202

4.2.9  ViSUAl RESOUICES .....ceieiieierieeteeieeeeeseestestestesseeseeseeseeteseessessesseeseensensessessessesseeseeneensessessesseeneensens 4-202

Xi



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 129 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

4.3

4.2.10  CUITUrAl RESOUICES. ... eeitirteteiteeieeeeieseeste st et saesieeeeseebesaesaesbesaeese e e abeseesbesbesaeeaeaneanseseesbesaeeneaneans 4-202
4.2.10.1 Recorded CUltural RESOUICES .........ciuerieiereeneerie st eiesieeieeeete e ste e saesse e eneeseeseeseeseeeeas 4-202
4.2.10.2 Sitesof American Indian SigNifiCanCe ..........ccooiieiiiiiie i 4-202

4.2.11 WaSe MBNEGEIMENT .....cueiitiitieieeie ettt ettt be e e sae e s be e sbe e see e st sae e saeeeaeasbeabeenbeenbesaeesaeesaeesas 4-203

4212 Human Health @nd SAfELY .........coeiiiiieieeee et 4-203

4.2.13  ENVIrONMENLEl JUSLICE. ... .ve ettt ettt st s ae et et e e enbeseesbesaeeneeneans 4-203

N[ g I TRV e = Ry =T 1 ) S 4-206

T 0o U =SOSR 4-206
4311  AJACENt LanG USE ....coiiieeiiiieieeiesiereeesie sttt st st st s nae e 4-206

4.3.2  INfrastruCture a0 ENEIQY .....cccceieeieieesiesesiesteseeeesees e srestesseeseesaesses e saestesseeseesessessessessessesnesnenns 4-207
4321 Infrastructure and ULHTITIES........coeiiiieieeie e 4-207

e Bt N R 1 == {0 (o 0= P 4-207
N U 11 (=TT 4-208
A.3.2.2  ENEIQY cveeeeeeie ittt et e r et r e e r e enes 4-208
43221 EIeCtrical ENErgy.....cccccviieiiiinieirienieeseneeesie e 4-208
I A T (U - | - ST 4-208
4.322.3 LiQUId FUEIS ..o 4-208

TG T T I =0 o o 1 7= (o) o 1S 4-209
VG R R O 101 L= I =01 oo = (o] 4-209
VR RC 2NN = (<o [[o] 7= I W =101 oo £ 7= 1 o o S 4-209

A.3.4  SOCIOBCONOIMICS. . .cueeueeeetetesteetesieeueereeasesbesaesbesaeeseeseesseabesaeabeebeeseeaeens e beaeeabesaeabeeseenseseesbesaeeneennans 4-209

G R I €= o [0 | VA= a0 o 11 £ PSS 4-210
T R . 1174 To o =" Y ST PSPPSR 4-210
N €1 o oo |V PR STRRSPR 4-210

4.352.1  SHUCIUrAl HISLOrY ....ccocuiiiiieiiniirieisie e s 4-210
43522 Faulting and SEiSMIC ACHVITY .....cccererieiriieeree s 4-210
4.35.2.3 GeotechniCal HAazZards ........coovveeeeieierine et 4-210
4.352.4 GeO0lOgiC RESOUICES .....c..eueriireiieetirieeetesieee ittt sse e ens 4-210
A.3.5.3  SOUS..eciiiiiieici ettt bttt et ne st nnenennn 4-210
4354 Radiological SourcesasaResult Of TESHING......ccccoviririrerieeiee e 4-211

G N G o 1Yo [0 [T | USSP USRS 4-211
VG N ST RS U g 7= o= o Yo (0] Fo o | V2SR 4-211
A.3.6.2  GFOUNOWELE .......etiiueeueeeeie ettt ettt se et b bt ae e e e se e be s bt sbesae e e e neeseenbesaeebesneeneenes 4-213

4.3.7  BiOlOgiCal RESOUICES......ccuiiuiieiiuieieie sttt ettt sttt se et s ee bt s beeaeene e e e neeseesbesaeeneennans 4-214
A R [ - PSR TRSR 4-214
T = 1 0= WP SSR 4-214
4.3.7.3 Threatened and ENdangered SPECIES........cccvveieeiereerere e siese e sees et se e 4-214
4374  Other SPECIES Of CONCEIMN....ueiuiieeieriesese s eee et e e sre st sreere e e eaeseesresre e 4-214
4375 Effectsof Past Radiological Testsand Project ACtiVIties.......ccccevvrivvenenvceceeseeiens 4-214

4.3.8  Air QUAILY 8N CHIMELE.......cceeeitiieeieite ettt ettt b e 4-214
4.3.8. 1L MELEOTOIOQY ...cueevereneeririeietirteseete sttt sttt sttt se e bbbt e bt ne e bt rn e b n e nennin 4-214
4382  AMDIENt AIr QUAIITY ..ottt 4-215

4.3.82.1 Region Of INFIUBNCE.........cceiiriiieireeeeee s 4-215
43822 EXisting Air QUaITITY .....c..oceeiriiieiriieeereeeere s 4-215
4383 Radiological Air QUEIILY ......ccoireiiriirieiriieeree st 4-219
G S O 1T 0 =Y O =TT O 4-219
4.3.84.1 Greenhouse Gas EMISSIONS........cccoiririeeniene e 4-221
4.3.8.4.2 Current Changesin Climate..........cccccevveevieereeieee e 4-221

4.3.9  ViSUBl RESOUICES .....ccuiieitiieiteeiee ettt sttt ie ettt b e bbbt e se e e e beseesbe s b e eheebe e e enbeseesbesaeeneennans 4-221

4.3.10  CUITUIrAl RESDUICTES. ... .ciuiitiieiteeieeeete sttt sttt sttt et bt bt bt seese e e e b e seesb e s bt s aeese e e eneeseesbesaeeneeeans 4-224
4.3.10.1 Recorded Cultural RESOUICES .........coerieieiiie sttt sb e s see e e 4-224
4.3.10.2 Sitesof American Indian SignifiCanCe.........coceiviriiririeree s 4-224

4.3.11  WaSIE MBNAGEIMENL .....c.eeiviieieieteee ettt sttt sb et ss e se e r e s bt s e e e e e b e nreerenneeneennen 4-224

4312 Human Health @nd SAfELY .........cooireiiiriiire bbb 4-225

4.3.13  ENVIrONMENLAl JUSLICE. ... .cveiueeeeeeeeeeseesie et eie e e sae et aesae e sresressesseenaeeeneeseessesneenennnnns 4-226

Xii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 130 of 236

Table of Contents

4.4

JLINelaTo] o A =S B = gV L= SRR 4-226
o T 0o 1 U = SRS 4-226
4411 Public Land Orders and Withdrawals...........ccooereeiinene e 4-227

442  INfrastructure and ENEIGY ........cooeoiiiiieieeieeet ettt bbb 4-227
4421  Infrastructure and ULHTITIES.......coereeeeiee et 4-227
N T R 1 0 == {0 o (0= P 4-227

N U 11 (=R STRR 4-228

4422  ElECIICA ENEIQY .eoviieiueitiieieierieeete ettt sttt se et sa b et nnis 4-228
N N T 0 = | SRR 4-228

44222 LiQUIA FUEIS ..ottt ettt 4-228

e B I =0 o o 1 1 7= o] o S 4-229
e T R O 10 1= L= I =0 oo = () O 4-229

VRS HZZ £ (=0 [[o] 7= I W =101 oo 4 = 1 o o 4-230

444 SOCIOECONOIMICS....ceueeuiereestestestessereeseeseessestessessesseeseessessessessessesseesesssensessessessessessesseensessessessesenssans 4-230
445  GEOIOGY BNA SOIIS.....civiietirieietesiee ettt ettt ettt b e bbbt b bt b e e e 4-230
4451  PhYSIOQEaPNY ....cooiviiitiiiiietirieeee sttt b e b et s e bbb 4-230

A €1 o oo |V ST RRSTR 4-230
44521  SUUCIUrAl HISLOrY ....cecuiiiiieiiiiirieiet e 4-231

44522 Faulting and SEiSMIC ACHVITY .....cceiririeiriieereesee e 4-231

44523 GeotechniCal HAzZards ..........courveiririeenineesesieeee s 4-231

44524 GEOlOQIC RESOUICES ......veeieieieiie e see st e ste e e ete e eee e st e e e sreesreennesneenes 4-231

T S o1 =TSPTSRO 4-232

4454 Radiological SourcesasaResult Of TESHING......ccccovireriririeeiee e 4-232
AA5.4.1  SOIS ..oiiieiiiieiee et 4-232

N G o 1Yo [0 [o T | SO UR U RURUSURIN 4-233
44.6.1  SUfECEHYAIOIOGY . ....c.eiuieeeiriiieiiriere sttt b et 4-233

A € (o030 |1 4-235

Ny N = 1T [l Loz s o U o= TSP 4-238
0t R [ - PSSP 4-239

AA.7.2  FBUNG.....oieeeeitieeeete et ns 4-239

4.4.7.3 Threatened and ENdangered SPECIES........ciireririeieiriere e e 4-241

4474  Other SPECIES Of CONCEIN......oiuiiieieieirie ettt ettt se et sae e e e seesbe e 4-241

4475  Effectsof Past Radiological Testsand Project ACtiVities.........ccoovevereneneniccieieee 4-241

4.4.8  Air QUaILY aNd CHIMELE........coueiieieiie ettt e st sb et st e e e e e beseesbesaeeneeneans 4-241
7 T R \V 1= (< o (0] (oo |V SR 4-241

4482  AMDIENt AIr QUEITTY ....eiveeeiiiieieeeestere ettt 4-242
4.4.82.1 Region Of INFIUENCE.......cceviii e e 4-242

44822 EXIiSting Air QUAlITY .....ccoreeiriirieiriirieseseese s 4-242

4483 Radiological Air QUEIILY ....ccceeeeeeieeiere st ese e ettt e s 4-244

N R O 11417 (=1 @ 0 o[- 4-244
4.4.8.4.1 Greenhouse Gas EMISSIONS........ccvveeirieeerieeeneseeeseseeese s 4-246

4.48.4.2 Current ChangesSin ClIMate.........ccccoeveeiiereere e 4-246

449 ViSUAl RESOUICES .....eoiiieieteiteeteeieeeeteseeste sttt eae e e eseeseebeseesaesseeseeneensenbeseesbesseeneeneeneanseseessesneeneensans 4-246
4400  CUUrAl RESOUICES. .....eeivieterteeeeeueeeeeseesteste et eseeeeseeseestesaesaesseeseeneessenteseessessesneeneensensessessesneensensans 4-247
4.4.10.1 Recorded CUltUral RESOUICES ......cceeueeieiereisieseestesiesieeee e e seestessessesseeeesseseesseseessesses 4-247
4.4.10.0.1 GOIA FIGL...c.ecvinieeiieeeeie ettt 4-249

4.4.10.1.2 StONEWAll FIGL ......cveeie e e 4-249

4.4.10.1.3 RASIONVAIQY ..o 4-249

4.4.10.1.4 CaCtUS FI@t ......ocveviieeeeicee s 4-249

4.4.10.1.5 Stone Cabin Vall@y .....ccccooeiiiiieiriieisereese s 4-250

4.4.10.2 Sitesof American Indian SignifiCanCe.........cccevieieiiie i 4-250

4401 WaSte MANAGEIMENT .....cciiieiieeiitie et siee et st e et s st et s s be e et e s sbeeebe e e sbeeebeeesseeebeeesseeenbeeensaeenses 4-250
4.4.12 Human Health @nd SAfELY ........ccciureiiiriei ettt s 4-252
4.4.12.1 Public Radiation EXposure and Safety .........cccoevereeirinininieesieseeesesee e 4-252
4.4.12.1.1 General Site DESCIIPLION ....c.ceviriiertirieieiesieeete e 4-252

4.4.12.2 Occupational Radiation EXposure and Safety ..........ccoeevirerneneinereneseeseseeees 4-254




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 131 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

4.4.12.3 Chemical EXposure and RiSK..........cccueiiiiiiniiiiieecce e 4-254
4.4.12.4 Health EffeCtS SIUAIES ....ocveieviieeece ettt st s 4-255
44025  ACCIHENE HISLOMY ... ettt et sae et e b s eae e eneenes 4-255
4.4.12.6 EMErgenCy Prepar@aneSS. ... ..o ceiieeeiieieeresiese e siesee e e et sae s e eseeseesaeseeseesnes 4-255
4.4.12.7 ENVIrONMENTAl NOISE.....oiuiiiiiie ettt et sae e e e e e 4-255
4.4.13  ENVIrONMENLEl JUSHICE. .. ..ueieeeeieeeeeie ettt se et st st b e se e e e e seesbesaesneeneans 4-255
45  Former Yucca Mountain Site Affected ENVIFONMENT ..o 4-256
Volume 1 -Book 2
(Chapters 5 through 15)
Chapter 5
ENVironmental CONSBOUENCES........ceccieieeeesiecteete st eee e steete e saestesteetesbeeseetesseesaestesnsensestesnsessesneensenns 51
5.1  Nevada National SECUTILY SITE ....ciiciiieciereiese st e e e se e e e e e e e e tesreste s e eneeneeneeseesrenneens 5-8
Y0 0 - o o 1 1TSS 5-8
5111 NOACHON AREINGLVE ...ttt bbb 5-10
51111 Nationa Security/Defense MiSSION.........coiveriririeererese e e 5-10
5.1.1.1.2 Environmental Management MiSSION ..........ccooeeerieeienene e 5-12
5.1.1.1.3 NONAEFENSE MISSION....c.iiiiiiriiieiirierie et 5-12
5.1.1.2 Expanded Operations AItErNALiVE. ........cceeeeieieeres et eeeeese e 5-13
5.1.1.2.1 Nationa Security/Defense MiSSION.......cccccovvereeieieeresese e ee e 5-13
5.1.1.2.2 Environmental Management MiSSION .........ccccoeeverieevenesieseseseeeeseeseese s 5-16
5.1.1.2.3 NONAEfENSE MISSION.....c.iiiiiiiiiieiiriesieese e 5-16
5.1.1.3 Reduced Operations AIEINGLIVE. .........ccceeeeiere it e e et 5-17
5.1.1.3.1 National Security/Defense MiSSION........cccveeririeerenieieneseese s 5-19
5.1.1.3.2 Environmental Management MiSSION .........covireerireineneieeseeeeseeeens 5-19
5.1.1.3.3 NONAEfeNSe MiSSION......coiiiiieceeieeeee e e 5-19
512  INfrastruCture @nd ENEIGY ......cccoereieirieieie ettt sttt st sttt st sb e b 5-19
TN N N 1 =S {1 o L1 (= SO 5-19
51211 NOACHON AREIMNELIVE. ....ccee i 5-20
5.1.2.1.2 Expanded Operations AItErNative..........ccccceveeveereeiiniece e e 5-22
5.1.2.1.3 Reduced Operations AILErNaLiVe ........cceeceeveeiee e 5-27
TN O £ 1= o SRS 5-28
51221 NOACHON AREIMNELIVE. ..o e 5-28
5.1.2.2.2 Expanded Operations AItErnative...........ccccevveeveeiieecieeie e 5-31
5.1.2.2.3 Reduced Operations AITErNALIVE..........cccvireiririireree s 5-35
513  Transportation @nd TraffiC ... e 5-37
ST e 2 R I =T~ o[o 5 = 1 o] o [OOSR 5-38
5.1.3.1.1 NoAction Alternative (Constrained Case) .........ccverererereierineesesieennes 5-51
5.1.3.1.2 Expanded Operations AIErNatiVe ........cccouveirinieneneseseeesee s 5-54
5.1.3.1.21 ConstraiNed CaSt......ccccureereererreerieseeesseeseeseesessessesesseesseseens 5-54
5.1.3.1.2.2 UNconStrained Case. .......ceoueruereerierenierieieenie e sie e seeseenee e 5-55
5.1.3.1.3 Reduced Operations Alternative (Constrained Case).........ccooereereereerieneenn 5-58
LT R B2 I - i o SRS 5-58
5.1.32.1 Methodology and ASSUMPLIONS ......ccccieriirerienerieeiee e 5-58
5.1.3.22 Summary of Impacts (Nevada National Security Sit€) ........ccceeeeveeierennnne 5-59
5.1.3.23 NOACHON AREIMNEBLIVE. ....ccee it 5-60
5.1.3.24 Expanded Operations AILErNALIVE..........cccovvveieceeieee e 5-61
5.1.3.25 Reduced Operations AIREINELIVE.........ccceverereeeeeereee e 5-62
5,14 SOCIOBCONOIMICS. .. .cueetiitereetesteneeteseeeeteseeseeseseesessesaesestestenesbestenestessenesbessesestessesesbeseenestesteneesessensenenes 5-68
5141  NOACHON AREINALIVE ....cuiiiiieiiieete ettt s et sre e 5-68
5.1.4.1.1 Economic Activity, Population, and HOUSING.........ccccevevrereeenieeseresieneenn 5-68
5.1.4.1.2 PUDIIC SEIVICES. ..ottt e 5-70

Xiv



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 132 of 236

Table of Contents

5.15

51.6

51.7

5.1.4.2 Expanded Operations AItErNALIVE. ........cccevviererieererese st 5-70
5.1.4.2.1 Economic Activity, Population, and HOUSING.........ccccevvrereserieeserieneneenns 5-70

5.1.4.2.2  PUDIIC SEIVICES. ..cueieieeeeee et 5-72

5143 Reduced Operations AIEINELIVE. .........cceoiiirieiiirieeereee s 5-72
5.1.43.1 Economic Activity, Population, and HOUSING..........ccoereeerinieeninieineneenes 5-72

5.1.4.3.2  PUDIIC SEIVICES. ..ottt e 5-73

GEOIOGY ANA SOIIS.....eeueceitieetertee ettt b bbbt b st a e bt e e 5-75
5151  NOACHON AREINGLVE ..ottt se e e 5-75
5.1.5.1.1 Nationa Security/Defense MiSSION.......cccccovvereeeeieeresese e e seeee s 5-76

5.1.5.1.2 Environmental Management MiSSION ........cccccevveieecieeiesie e 5-78

5.1.5.1.3 NONAEfeNSe MiSSION....cc.ciiiiiiirieiieeieeeee e e 5-79

5152 Expanded Operations AILEINALIVE. .........c.eveeiie et 5-79
5.1.5.2.1 Nationa Security/Defense MiSSION........cccccvvveeriereeieee e 5-79

5.1.5.2.2 Environmental Management MiSSION ........cccccevveveecieeiesie e 5-82

5.1.5.2.3 NONAEfeNSe MiSSION.....c.ccoieiiiereieeeeeee e s 5-82

5153 Reduced Operations AILEIMELIVE. .........ccoieiririeiresere e 5-83
5.153.1 National Security/Defense MiSSION........cocvieririeirereenereese e 5-83

5.15.3.2 Environmental Management MiSSION .........cccvirrerereinenieeneseeeseeees 5-84

5.1.5.3.3 NONAEfeNSE MiSSION.....c.ccoieiiieresieeeeeeee e nes 5-84

L 1YL0 (0 [T | S 5-85
5.1.6.1  Surface-Water HYdrolOgy........cooeeiieiiieii ettt sttt snae 5-85
51.6.1.1 NOACHON AREIMNELIVE. ..ot 5-87
5.1.6.1.1.1 National Security/Defense MiSSion..........ccocevveverceeieenenenens 5-87

5.1.6.1.1.2 Environmental Management MiSSiON........c.ccooevererieeniennnnns 5-89

5.1.6.1.1.3 NONAefense MiSSION .......cccoeeerierieeresieineseneeese e e 5-90

5.1.6.1.2 Expanded Operations AIErNatiVe.........ccouveeririeireresreeese s 591
5.1.6.1.2.1 Nationa Security/Defense MiSSiON........ccccoovverrienenenenienene 591

5.1.6.1.2.2 Environmental Management MiSSiON........c.cocecvinennesieenn 5-93

5.1.6.1.2.3 Nondefense MiSSION .......ccccoeerireerinenseseneee s 5-94

5.1.6.1.3 Reduced Operations AITErNatiVe.........cccevererereceerer e 5-94
5.1.6.1.3.1 National Security/Defense MiSSiON.........cccocevvvveeeeieeneninnnnns 5-95

5.1.6.1.3.2 Environmental Management MiSSiON........ccccocevererieenennnnns 5-96

5.1.6.1.3.3 NoONdefense MiSSION ........ccceoueienieninerieeieesee s 5-96

B5.1.6.2  GFOUNOWELES ... .eeieuieeeieeeste ettt ettt sttt sae e e e e e e besee st e s et eaeeae e e eneeseesbesaesbeeneeneenes 5-97
51.6.21 NOACHON AREMNEBLIVE. ....cueieeieiieeiee e 5-97
5.1.6.2.1.1 National Security/Defense Mission.........cccoveeerenieenennenns 5-100

5.1.6.2.1.2 Environmental Management MiSSION..........ccccoeveeerenieenne 5-100

5.1.6.2.1.3 Nondefense MiSSION .......ccccovirireeeriineneneseese e 5-101

5.1.6.2.2 Expanded Operations AItErNALIVE .........ccceceverieeeereie e 5-102
5.1.6.2.2.1 Nationa Security/Defense MisSSion........ccccoevevvieeieresennenns 5-103

5.1.6.2.2.2 Environmental Management MiSSiON.........ccccceevvveeveeieennn. 5-105

5.1.6.2.2.3 NoONdefense MiSSION .......ccoceiueiinereneneeese e 5-105

5.1.6.2.3 Reduced Operations AItErNaLIVE ..........ccovireiririeine e 5-106
5.1.6.2.3.1 National Security/Defense Mission.........cccoeveeereniecenennenns 5-107

5.1.6.2.3.2 Environmental Management MiSSION..........ccccvereeerereennes 5-108

5.1.6.2.3.3 NoONdefense MiSSION .......ccccceveveniereneereenese e 5-108

BiOlOQICAl RESOUITES ... ...eitieeieite sttt sttt sttt et st st b et b et b ettt nn s 5-109
5171 NOACHON AIEINGLHVE ...ttt st sttt see e e 5-116
5.1.7.11 ImMpPactSon Vegetation .......cccccuiieeiieniie ettt 5-116
5.1.7.1.1.1 Nationa Security/Defense MiSSion........ccceveeveeveesiesinennnn. 5-117

5.1.7.1.1.2 Environmental Management Mission..........ccccccvevvevvesnennen. 5-118

5.1.7.1.1.3 Nondefense MiSSION .......ccccceveiinenenenreee e 5-119

5.1.7.1.2  ImMPactS 0N Wildlife.......ocueeeeeieceeceeeeeee e 5-120




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 133 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

5.1.7.1.3 Impactson Sensitive and Protected SPeCi€s .........coeveverereneneeieeie e, 5-121
5.1.7.1.3.1 Nationa Security/Defense Mission.........cccoceveeeerenceieeeene 5-123

5.1.7.1.3.2 Environmental Management MiSSION.........cccccerereeerceennee 5-124

5.1.7.1.3.3 Nondefense MiSSION ........ccceoerinerenineeeene e 5-124

5.1.7.1.4 Impacts on OffSItE BiOtaA.......ccceoieerieirerieieereseee e 5-125

5172 Expanded Operations AILErMELIVE. .........cccviiieiiirieeee ettt 5-126
5.1.7.21 1mpactsSon VEGELAtiON .......ccceceieeeeeeiiese st se et ee e et see e 5-126
5.1.7.2.1.1 Nationa Security/Defense Mission.........cccocvevvieeieereseeneenns 5-127

5.1.7.2.1.2 Environmental Management MiSSiON........ccccccevvverieeieenene 5-128

51.7.2.1.3 NoONAefense MiSSION .......ccccvirreeerineeenesreeseseeesresneees 5-128

5.1.7.2.2 1mMPactS N Wildlife.......cccoeieeeieieeeee e 5-129

5.1.7.2.3 Impacts on Sensitive and Protected SPeCies..........cccovvveevencencniecniens 5-130
5.1.7.2.3.1 National Security/Defense Mission.........cccoeveeereneeeneneenes 5-131

5.1.7.2.3.2 Environmental Management MiSSION..........cccoereeeneneennes 5-133

5.1.7.2.3.3 NoOndefense MiSSiON ........ccccceveviniereneeierene e 5-133

51724 Impacts on OffSIte BiOta.......ccceovririniririerieereneees e 5-134

5173 Reduced Operations AILEIMELIVE..........coeriiiiirieirireeeee s 5-135
5.1.7.31 ImMPactsSon Vegetation ........cccccueieeieeiieieesie e e st 5-135
5.1.7.3.1.1 Nationa Security/Defense Mission.........ccceveeveeveesiesinennnn, 5-136

5.1.7.3.1.2 Environmental Management Mission..........cccccceevvevveveennen. 5-137

51.7.3.1.3 NoNdefense MiSSION .......c.cccverireeerinmeeneneeeseseeesesneeens 5-137

5.1.7.3.2  ImpactS ONn Wildlife..... .o 5-138

5.1.7.3.3 Impactson Sensitive and Protected SPeCIEs .........coevereeieerenenesiereeenes 5-139
5.1.7.3.3.1 Nationa Security/Defense MiSSioN.........cccoeveerineeerenienes 5-139

5.1.7.3.3.2 Environmental Management MiSSioN..........ccccovreeenerienenes 5-141

5.1.7.3.3.3 NONdefense MiSSION ......ccccoervienieresiereenese s seeee s 5-141

5.1.7.34 1mpacts on OffSIte BiOta.......ccovreerinieiriereeere e 5-142

518  Air QUalty and CHIMELE.........coirieiriirieiririeiries ettt be e 5-142
5.1.8.1  NOACHON AIEINAHVE ...ttt st sbe s 5-144
B5.L8.LL  AIN QUEIILY oottt 5-144

5.1.8.1.2 Radiological Air QUAILY ......ccccurririiriirire et 5-149

5.1.8.1.3  Climate Change........ccoueruirierieeiireeiereesie sttt s se e e e 5-149

5.1.82  Expanded Operations AItErNALiVe. ........cccueiiiireiieiereee e 5-151
51821 AIN QUEIILY oottt sttt 5-151

5.1.82.2 Radiological Air QUEIILY ......ccccoiirireirriiseereeesee e 5-155

5.1.8.2.3 Climate ChanQE.......ccoievereiesiirieieriesese st stese e sees e et sse s aesseneesnenns 5-156

5.1.8.3 Reduced Operations AILENALVE..........cccceiiriese et 5-158
51831 AN QUEIILY cooeeveiiieieeseeiee et 5-158

5.1.8.3.2 Radiological Air QUELILY ......cccoeirrireiirniire s 5-161

5.1.8.3.3  Climate ChanQE.......c.coceiereriesierieieseese e st sie e eeesees e sre e e e e enaeseeseenns 5-161

5,119 ViISUBI RESOUICES ..ottt ettt sttt ettt e se et e e e teseesbesaeeseeneeneentessebesneeneeneenseses 5-164
5191  NOACHON AIEINALIVE ...ttt s eee e 5-164
5192 Expanded Operations AILErNELIVE. .........cccuiireiiirieene et 5-165
5193 Reduced Operations AIEMNELIVE. .........cooiiiiiiiereceee e 5-168
5.1.10  CUTUIEl RESOUICES. ... .cctiiueeeieieeieie i e st stesieeeeeesses e stestesseesesseessetessestesseaseeneensensessassesseesesnsensenes 5-169
5.1.10.1  NO ACHON AIEINGLVE ...ttt neenne s 5-172
5.1.10.1.1 National Security/Defense MiSSION.........cccocvevveveeieeseeseeseeseee e 5172
5.1.10.1.2 Environmental Management MiSSION ........cccccvecevieeseeseeseesieeesee e 5-174

5.1.10.1.3 NONAEFENSE MISSION.....oeiveiiiririeiire sttt 5-174

5.1.10.2 Expanded Operations AITEINALIVE. ........ccecve i 5-175
5.1.10.2.1 National Security/Defense MiSSION.........cccocvevveciviceeseeseeseese e 5-175
5.1.10.2.2 Environmental Management MiSSION .........ccccvireeneneenieneese e 5-177

5.1.10.2.3 NONAEfENSE MISSION.....cviiieieiiirieeieeereese e e e seeees 5-177




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 134 of 236

Table of Contents

52

5.1.10.3 Reduced Operations AIEINGLIVE. .........cocveeeceeerce e 5-178
5.1.10.3.1 Nationa Security/Defense MiSSION.........ccovvierererieeieeresese e e enee e 5-180

5.1.10.3.2 Environmental Management MiSSION ...........coeeereeienenene e 5-180

5.1.10.3.3 NONAEfeNSe MiSSION.......coiiiiiiiiie ettt 5-180

5111 WaStE MBNGGEMENL ......ooiviiriiiiiietenei ettt sr et sr e re e e r e er e eresee e s 5-181
5.1.11.1  NOACHON AIEINGLIVE ...ttt st s 5-183
5.1.11.1.1 DOE/NNSA ACHVITIES....coivecietisieise ettt sreeenen 5-183

5.1.11.1.2 Commercial Solar Power Generation FaCility ..........ccoevrenniencnnicneens 5-186

5.1.11.2 Expanded Operations AItErNALiVE. ........cccevereeieesiesie e 5-187
5.1.11.2.1 DOE/NNSA ACHVITIES....cciieirierieisie sttt neenens 5-187

5.1.11.2.2 Commercial Solar Power Generation Facility ........cccccevvvevieceninnciennen, 5-190

5.1.11.3 Reduced Operations AItErNELIVE. ..........ccveieriierieiee e se e eree e eae e eeee e 5-191
5.1.11.3.1 DOE/NNSA ACHVITIES....cciieieierieise ettt neeeens 5-191

5.1.11.3.2 Commercial Solar Power Generation Facility ........cccccevvvievieeiencnsinennen, 5-192

5112  HUMAN HEAIN... .ottt et ettt st et e et e e be s e e saeesaeeebeasbeesbeeeeas 5-194
5.1.12.1  NOIMEl OPEIELIONS .....ccueiveieiterieeete sttt sttt sttt sttt sttt se et st se et sbe e sbe e 5-196
5.1.12.1.1 NO ACHON AREMEBLIVE. ....cceieeeeieeeesee et 5-196

5.1.12.1.2 Expanded Operations AIErNatiVe .........ccoeveeerireienenee e 5-199

5.1.12.1.3 Reduced Operations AItErNatiVe...........ccoereerirreneneese e 5-202

5.1.12.1.4 Waste Disposal Facilities Performance Assessments.........ccccecvevverieennen. 5-204

5.1.12.2  FaCility ACCIHENMES. ....cciiieeiiieieeiisie ettt sttt sttt st sttt s ebesbe e ebesaeneerenre s 5-206
5.1.12.2.1 NO ACHON AIEIMEBLIVE. ..ottt 5-209

5.1.12.2.2 Expanded Operations AIErNative...........ccocoverererieeiienene e 5-213

5.1.12.2.3 Reduced Operations AITErNative..........ccocooeeereeeeneene e 5-214

5.1.12.2.4 WildIand FiFES.......cceiieirieieesiesieiesieseeie sttt saeseese e s sseseesesseseesens 5-214

5.1.12.3 Intentional DESLIUCHIVE ACES.....ccviiviieireeeeeesese st ete st st e e e see e nees 5-217
5.1.12.3.1 Assessment of Vulnerability to Terrorist ThreatS.......coceoevevvevcccnenenens 5-217

5.1.12.3.2 Terrorist IMpactS ANAlYSIS.....coceiireirerieere et seeeeee 5-219

5.1.13  ENVIFONMENTAl JUSLICE.......iueeeiriieeiiriiie sttt 5-221
5.1.13.1 NOACHON AREINALIVE ...ccviiiiiie ettt st 5-221

5.1.13.2 Expanded Operations AItErNatiVe.........cccoeeeeeveresie e 5-222

5.1.13.3 Reduced Operations AILEINELIVE........c..ooiriiee e e 5-222

REMOLE SENSING LADON BLONY ...ttt sttt et b et sbe et e e e se e beseesbesbesae s seesbesaeeneeneenean 5-224
LI N I o o [ USSR 5-224
5.2.2  INfrastructure and ENEIGY .......coooeoieiieieeeiere ettt et eae e e e et sbe b aesbesneenee s 5-224
I R 1 == {1 o (1= PR 5-224
52211 NOACHON AIEINALIVE. ......ceeiriiieiirieetereete et 5-224

5.2.2.1.2 Expanded Operations AItErNGLIVE..........cccecevereeeeieere e 5-224

5.2.2.1.3 Reduced Operations AIREINELIVE.........ccceceveveeieeeesese e 5-224

I = 1< (o VST PSP 5-224
52221 NOACHON AIEINALIVE. ......coeeerieieiirieeiesie ettt 5-224

5.2.2.2.2 Expanded Operations AItErNatiVe...........ccccevereeeeceese e 5-225

5.2.2.2.3 Reduced Operations AItErNALIVE ..........ccovirieiririeine e 5-225

523  Transportation @nd TraffiC........coeiireirieiiere e 5-225
5231 TranSPOMAHON ....ccueiviiciiitieeicete ettt ettt st b e et eb e et e nre e 5-225

I N - 1 oSO 5-225

LIV SIS o o o < oo 1] 1 01 [o:S SR 5-225
525  GEOIOGY AN SOIIS.....c.eiuieiuirtirieiiriiriesies sttt bbbt 5-225
5251  NOACHON AIEINALIVE ...ttt s 5-225
5.25.1.1 National Security/Defense MiSSION.........cccccveveeceeeieseeseeseee e 5-225

5.25.1.2 Environmental Management MiSSION ........cccocevceeveeneeseeseeseee e see s 5-226

5.25.1.3 NONAEfeNSE MiSSION.....c.ciiiiiiiirierieeieeiee e e 5-226

5.25.2 Expanded Operations AITEINALIVE. ........ccveiieiece e 5-226

5253 Reduced Operations AILEMMELIVE.........cccireeiiirieiriesee s 5-226

XVii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 135 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

53

I T = 1Yo (0] oo 1Y OSSO R 5-226
52.6.1  Surface-Water HYdrolOgy ........coeeoeierineie et s 5-226
52.6.1.1 NOACHON AREMNELIVE. ....ccueieeieiieeieeeeee et 5-226

52.6.1.1.1 National Security/Defense Mission..........ccoeeeerenieeninnnenns 5-226

5.2.6.1.1.2 Environmental Management MiSSION..........cccovveeereneenes 5-226

5.2.6.1.1.3 Nondefense MiSSION ........ccceverinienenenieiene e 5-226

5.2.6.1.2 Expanded Operations AItErNALIVE...........ccccevereeeeieere e 5-226

5.26.1.2.1 Nationa Security/Defense Mission........ccccocvevvieeveeriesieneenns 5-226

5.2.6.1.2.2 Environmental Management MiSSiON........ccccccevvvenveeieenenn 5-227

5.2.6.1.23 NoONdefense MiSSION .......ccoceiuerinerenineeiee e e 5-227

5.2.6.1.3 Reduced Operations AItErNaliVe .........cccceeveeveece e 5-227

5.2.6.1.3.1 National Security/Defense MisSsion.........cccoeveeereniecnennenes 5-227

5.2.6.1.3.2 Environmental Management MiSSON..........ccccovreeneneene 5-227

5.2.6.1.3.3 NoONdefense MiSSION ........ccceveriniereneeieese e 5-227

B5.2.6.2  GIOUNOWELEN ......eeeeeieieeiesiesies et eteee e e sttt seesee e stesbesseeseeneeneenteseestesneeseeneenean 5-227
5.2.6.21 NOACHON AREMELIVE. ....ccce e 5-227

5.2.6.2.2 Expanded Operations AIErNatiVe .........ccoooveerireinineise e 5-227

5.2.6.2.3 Reduced Operations AItErNatiVe ...........ccceeveeieecie e 5-227

A N = TTe oo o= (=S o U ot SRS 5-227
528  AIr QUality @nd CHIMELE.......c.eeieeiieieiie et c e ste ettt et et e e e e sreesaeenteennesaaeesaesteenseensens 5-228
5.2.8.1 NoAction, Expanded Operations, and Reduced Operations Alternatives................... 5-228
52811 AN QUALY coovveieiiiierieisie ettt sttt st nnenens 5-228

5.2.8.1.2 Radiologica Air QUaAILY .....cccerireiriirieisi e 5-229

5.2.8.1.3  Climate Change.........cceerieiririeirierieeeie ettt be s 5-229

5,29 ViSUBI RESOUICES .....ocviieieieeietieee e sies e st sttt esae e etestestesaesseeseeeeneessestessessesseeneessensenseseessenseensenes 5-230
5291  NOACHON AIEINGLVE .....cueeieecese sttt st se e seenrenns 5-230

5292  Expanded Operations AIErMELIVE. .......cccoviirieeiereere et 5-230

5293 Reduced Operations AIEINELIVE. ........ccoeeiirieiie e 5-230

5,210  CUUIEl RESOUICES. ... .ccueiueitieeieeeie ettt sttt ettt st s ae bt st e e eseeseeebesbeebesae e e ansessabeseeebeeneaneees 5-230
5.2.11  WaSIE MANAGEIMENT .......oiieiiiieieete ettt ettt e b e et et e s b e saeesaeesaeesaeebeaaneeaneeneasbeenbeasnens 5-230
5.2.12  HUMEN HEAIN.....ccuiicciee ettt ettt st nae e 5-230
52121 NOIM@l OPEIAHONS .....eeitiiteriieiieiee ettt sbe st sae e see b st sbesaesae e e aseseeseeeeas 5-231
5.2.12.1.1 NO ACHON AREMELIVE. ....cueieeieeiieieeee e 5-231

5.2.12.1.2 Expanded Operations AIErNative...........ccocoeererernene e 5-231

5.2.12.1.3 Reduced Operations AIREINELIVE.........cccoveiereeieeesee e s 5-231

I A o 1) A Aol o = £ SO 5-231
5.2.12.2.1 NOACHON AIEINALIVE.......cieeieiirieiee e 5-231

5.2.12.2.2 Expanded Operations AILErNALIVE .........ccecevereeeeieere e 5-231

5.2.12.2.3 Reduced Operations AREINELIVE ........cccevevereeieceerese e s 5-231

5.2.13  ENVIFONMENTAl JUSLICE. .....uieeeiriiieiiitiieis ettt ettt st 5-232
52131 NOACHON AIEINALIVE ...ttt see s 5-232

5.2.13.2 Expanded Operations AItErMELIVE. .........ccviireirerieere et 5-232

5.2.13.3 Reduced Operations AIEMNELIVE..........cocoiiiriiiereeee et 5-232

NOFth LASVEQasS FACHILY ....cc.eieeeee ettt sttt b e ne e e saesbesneeneeneeneas 5-232
LT 50 R - o U LSS 5-232
5311 NOACHON AIEINALHIVE ...ttt et see s 5-232

5.3.1.2 Expanded Operations AITEMALIVE. ........ccvciiieiee et 5-232

5.3.1.3 Reduced Operations AItErNaLIVE..........cccveierieiie e e s ee e ae e 5-232

5.3.2  INfrastructure @and ENEIQY ......cccueeieeieie ettt e et e et tenr e raenneas 5-232
5.3.21  INFIASITUCTUIE ..ttt s b e b eneas 5-232
53211 NOACHON AEIMELIVE. .....cueieiiierieieee e 5-232

5.3.2.1.2 Expanded Operations AIErNatiVe .........ccoooveirineineneeseseese e 5-232

5.3.2.1.3 Reduced Operations AItErNaLIVE ..........ccovirieirirene e 5-232

Xviii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 136 of 236

Table of Contents

533

534

535

53.6

537
538

LI T . 0 o Y 5-233
53221 NOACHON AIEINALIVE. ......ceeirieieierieee et 5-233

5.3.22.2 Expanded Operations AItErnative...........cocoooerererneeie e 5-233

5.3.2.2.3 Reduced Operations AltErNALIVE...........ccoierieerireine e 5-233
Transportation aNd TraffIC.........eiiiieeere s 5-234
5331  TranSPOIAHON ...c.ccueiveietiitieetesteseet ettt s st b e sr e b sre e nre e 5-234
IR I I - i 1 o ORI 5-234
SOCIOBCONMOMUCS.....ceueeueestestesteeteeeeneeneeseestesseesesaeeseeeasebeseesaesaeeseeneensensessebesaeabesneeneeneenbesaesseeneensas 5-234
5341  NOACHON AIEINALIVE ...ccuiiieicieieeee ettt 5-234
5342 Expanded Operations AITEIMELIVE. ........cc.ocueeieriesieseese e 5-234
5.3.4.2.1 Economic Activity, Population, and HOUSING..........cccceevverienieneeiiesieeenee, 5-234

5.3.4.2.2  PUDIIC SEIVICES.....cuiiiieeiesieeete ettt 5-235

5.3.4.3 Reduced Operations AItErNALIVE. .........cccuveueeierie e e e ee e snae e 5-235
5.3.4.3.1 Economic Activity, Population, and HousINg..........cccceeeeeveeneeseniinsieeenee. 5-235

5.3.4.3.2  PUDIIC SEIVICES. ...cueeieesiee sttt 5-236

GEOIOGY ANT SOIIS.....eiueiteriieeterieet ettt et et b e et b e et eb e e e b b et 5-236
5351  NOACHON AREINGLVE ...ttt see e 5-236
5.35.1.1 National Security/Defense MiSSION........cocoveerereireneeene e 5-236

5.35.1.2 Environmental Management MiSSION .........ccoovirrenineieneneene e 5-236

5.3.5.1.3 NONEfeNSe MiSSION.......coiiiiiiiirieieerieeeee e s 5-237

5.35.2 Expanded Operations AITEMALIVE. ........ccvcieiieiie et 5-237
5.35.3 Reduced Operations AIErNELIVE. .........ooiriiiiie e 5-237
[ 1[0 [ (0] o0 |V USSP 5-237
5.3.6.1  Surface-Water HYdrolOgy.........ocooeiirereeieie st 5-237
5.3.6.1.1 NOACHON AREIMNELIVE. ..o 5-237
5.3.6.1.1.1 Nationa Security/Defense MiSsion..........ccoeveereniecrenenes 5-237

5.3.6.1.1.2 Environmental Management MiSSioN.........ccccoovrecreneenes 5-237

5.3.6.1.1.3 NONdefense MiSSION .......ccccveveerinierrseseereenee e 5-237

5.3.6.1.2 Expanded Operations AItErNALIVE..........ccecvverereereere e 5-237
5.3.6.1.2.1 Nationa Security/Defense Mission........ccccocvvvvieevvereeseenennns 5-237

5.3.6.1.2.2 Environmental Management MiSSiON........ccccocvvvvreeereeeenns 5-237

5.3.6.1.2.3 NoNdefense MiSSION ........ccccceieiirerenenieeiene e e 5-238

5.3.6.1.3 Reduced Operations AIterNative..........cocooererieeiereene e 5-238
5.3.6.1.3.1 National Security/Defense Mission..........ccocceeevieeienenennene 5-238

5.3.6.1.3.2 Environmental Management MiSSiON........ccccocurereneeieenne 5-238

5.3.6.1.3.3 Nondefense MiSSION ........cccccieiirerenerieerese e 5-238

5.3.6.2  GFOUNOWELEY ......eueeeieeeiesiesie ettt st sttt s e e be e st e st ae e e e e e e seesbesneeseeneenean 5-238
5.3.6.2.1 NOACHON AIEINALIVE.......coeeeriiieirieeieseee e 5-238

5.3.6.2.2 Expanded Operations AItErNALIVE ..........ccecevereeeesere e 5-238

5.3.6.2.3 Reduced Operations AILErNELIVE.........cccevviereeieeeser e 5-238

21 o] oo Tor= I =S 010 (o= SO 5-239
Air QUEIILY 8N CHIMELE. ... cceeiee et s sre e e e e eereeste e teenteeneesnaesneennes 5-239
5.3.8.1  NOACHON AIEINALIVE ...ttt e seeenes 5-239
B5.3.8.L1 AN QUATLY c.eeeeeeiitiieieete ettt e 5-239

5.3.8.1.2 Radiological Air QUATILY ......ccoireiririeirie e 5-241

5.3.8.1.3  Climate Change.........ccoeirieirierieieie ettt sbe e 5-241

5.3.82  Expanded Operations AItErNELIVE. .........coueiiirieirireeereseese e 5-242
5.3.8.2.1 AN QUATLY c.eveeeeiitiieiste ettt 5-242

5.3.8.2.2 Radiological Air QUalitY .......ccceeieiieiie e 5-242

5.3.82.3 ClimMate Change........ccooveiuiiiiiiiiciesee e steete st ee ettt eae e 5-242

5.3.8.3 Reduced Operations AItErNaLIVE. .......cccccueieeiiereecie et 5-244
5.3.8.3.1 AN QUAILY c.ovveieiiiiiiieiee ettt st s 5-244

5.3.8.3.2 Radiologica Air QUaAlILY .....cccviireirerieise et 5-246

5.3.8.3.3  Climate Change.........ccueerueieierierieiisieseetesieseerestesessesteseesestesaesesseseesessessenens 5-246

XiX



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 137 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

54

5.3.9  ViISUBI RESOUICES .....ceiiite ittt sttt st b e bt bt h et e e e e et e s bt sb e s b e e aeene e e anbeseesbesneennenes 5-247
5.3.9.1  NOACHON AIEINGLVE ...ttt s see s 5-247

5.3.9.2 Expanded Operations AItErNALIVE. ..........ooeiiririeeeie e e 5-247

5.3.9.3 Reduced Operations AILEINELIVE. ..........ciiieiieeree e e 5-247

5.3.10  CUUIEl RESOUICES. ... .cuiitiieeeteeietesee ettt sttt et e beseesbeste st eae e e eneeseesbesbeesesaeeneanse s aneeseeeaesneansenes 5-247
5311 WaStE MBNGGEMENL .....c.ooiviitiiriiieiiee ettt r e n e sr e r e e ar e 5-247
5.3.12  HUMEN HEAITN. ...ttt sttt st e 5-248
LTG50 220 R [ 07 I @ o= = 4 o] 5-248
5.3.12.1.1 NOACHON AIEINELIVE. ......eieeirierieiriereeese e 5-248

5.3.12.1.2 Expanded Operations AItErNatiVe...........ccecovevereeesceeseese e ee e 5-248

5.3.12.1.3 Reduced Operations AItErNaLiVe ..........ccvereeieecee e e 5-249

5.3.12.2  FaCility ACCIHENES. ....ccui ittt ettt et b bbb nre e 5-249
5.3.12.2.1 NO ACHON AREMELIVE. ....ccueieieeieieereee e 5-249

5.3.12.2.2 Expanded Operations AIErNatiVe .........ccooreerinrienineeeseneese e 5-249

5.3.12.2.3 Reduced Operations AItErNaLiVe ..........ccoverieerineene e 5-249

5.3.12.2.4 Intentional Destructive ACtS ANAYSIS.......cccerireirineeneneeesiereeee e 5-250

5.3.13  ENVIFONMENTAl JUSHICE.....uiieieeieieie ettt ese et se et st eteese e e enseseebeseesrenneensenes 5-250
5.3.13.1  NO ACHON AITEINALIVE ...ttt bbbt e 5-250

5.3.13.2 Expanded Operations AITEINALIVE. ........ccveiieie e 5-250

5.3.13.3 Reduced Operations AItErNaLIVE...........ccveiuirieiie e se et 5-250

LI L0 o= LT =S =TT L= TS 5-250
LY O - o [ USSR 5-250
54.11  Nationa Security/Defense MiSSION .......ccccoiiiiiiniiine e 5-250
54.1.1.1 NOACHON AREMNELIVE. ....cce ettt neenes 5-250

54.1.1.2 Expanded Operations AIErNatiVe .........ccoeveerineinieneeiene e 5-250

5.4.1.1.3 Reduced Operations AItErNatiVe ..........ccvireireneine e 5-251

542  INfrastruCture and ENEIQY ......oocociiieiiirieeereie sttt sttt 5-251
3 R U = {1 o 11 = 5-251
54211 NOACHON AREMNELIVE. ..ot 5-251

54.2.1.2 Expanded Operations AItErNative...........ccocovererirnine s 5-251

5.4.2.1.3 Reduced Operations AItErNative..........coceierereeieeniine e 5-251

B.4.2.2  ENEIQY eeeeieiieii ettt ettt et h e bbb ae e he e he e she e eRe e Rt e et ean e e e ereenbeenreenrean 5-251
54221 NOACHON AREMNELIVE. ....cceieeieireeie et 5-251

5.4.2.2.2 Expanded Operations AIternative...........cccceeeereenene e 5-251

5.4.2.2.3 Reduced Operations AILErNELIVE.........ccceveiereeeeerese e 5-252

54.3  Transportation and TraffiC......ccccciiirieiiisiricese st r e 5-252
L300 50 R I =10 o o 1 = 14 o [ 5-252
54.3.1.1 NOACHON AIEINALIVE.......coeeuirieeiirieee et 5-252

5.4.3.1.2 Expanded Operations AItErNALIVE ..........ccceevereciereere e 5-252

5.4.3.1.3 Reduced Operations AltErNALIVE ..........ccerereerireine e 5-252

LY B I - i o TR TRSRSN 5-252

LT3 NS o o o = oo ) 1 0 ox SR 5-252
5441  NOACHON AIEINALVE ....cneiieieeceee ettt st e sre e 5-252

54.42  Expanded Operations AIEMELIVE. .........ccoiireiiirieere e 5-253
5.4.42.1 Economic Activity, Population, and HOUSING........c.ccoerererenneneneenienes 5-253

5.4.42.2 PUDIIC SEIVICES. ..ottt st st e 5-253

54.43 Reduced Operations AItErNaLIVE..........cccveiierieiie et 5-253
5.4.4.3.1 Economic Activity, Population, and HousINg..........ccccceeeveeneeseeseeseeenne. 5-253

5.4.43.2 PUDIIC SEIVICES. ..o ittt st st 5-254

545  GEOlOQY @NU SOIIS......coiieiieiicie ettt sttt et ee s et e et e e te e e e saeesaeeene e re e reenreas 5-254
5451  NOACHON AIEINALIVE ...ttt e 5-254
54511 National Security/Defense MiSSION........cocoveerireenieneese e 5-254

5.4.5.1.2 Environmental Management MiSSION .........cccoverrenieneienieneiene e 5-255

54.5.1.3 NONAEfeNSE MiSSION.....cccciiiriririesieeeeeee ettt naenees 5-255




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 138 of 236

Table of Contents

5.4.6

54.7

54.8

5452 Expanded Operations AItErNALiVE. ........cccoveiereeieerere et see e 5-255
5.4.5.2.1 Nationa Security/Defense MiSSION........ccccovvereeeereesesese e seees 5-255

5.4.5.2.2 Environmental Management MiSSION ..........ccooeeerieeienenienesesee e 5-255

54523 NONAEfeNSe MiSSION.......ciiiiiiieie et 5-255

5453 Reduced Operations AILEMNELIVE. ..........ceoeiiiirieirieesee s 5-256
54531 National Security/Defense MiSSION.........ccoeerereeneneeneneeesie e 5-256

5.453.2 Environmental Management MiSSION .........ccccveveenineieneneiese e 5-256

5.4.5.3.3 NONAEfeNSe MiSSION.......cooiiiiiierieeieeeee et 5-256

L Y[ 1 0] oo | O 5-256
54.6.1  Surface-Water HYArolOgy ........ccoueieeieeieeii i ceeetteseesee e e e ee e see e e e e eneees 5-256
54.6.1.1 NOACHON AIEIMNELIVE. ..o e 5-256
54.6.1.1.1 Nationa Security/Defense MiSSiON........ccccoeveveerieeienscnnnnn, 5-256

54.6.1.1.2 Environmental Management Mission..........ccccccvvvvervenieennen. 5-257

54.6.1.1.3 Nondefense MiSSION ........cocevuerinereneneeeene e 5-257

5.4.6.1.2 Expanded Operations AIErNatiVe .........ccoeveerireeneneiene e 5-257
5.4.6.1.2.1 National Security/Defense Mission........ccccoeveeereniecniennenns 5-258

5.4.6.1.2.2 Environmental Management MiSSION..........ccccvvvecenenieenes 5-258

54.6.1.2.3 Nondefense MiSSION ........ccccceeerinereseeieeene e 5-258

5.4.6.1.3 Reduced Operations AItErNatiVe ..........ccvireeriieineneeee e 5-258
54.6.1.3.1 Nationa Security/Defense Mission........ccccceeevveveeiiencnnnnen, 5-258

5.4.6.1.3.2 Environmental Management Mission..........cccccceevevvecinennen. 5-259

5.4.6.1.3.3 NoONdefense MiSSION .......cccceveiinereneneeese e e 5-259

B5.4.6.2  GIOUNOWELEY ......eueiuiieeieiteste ettt et sb st a et et sb e bt e st e e e e et see b e s aeereeneeanas 5-259
54.6.21 NOACHON AREIMEBLIVE. .....c.oieiieirieieeeiee e 5-259
54.6.21.1 National Security/Defense MiSsion........c.ccoccevevceeieeneneniene 5-259

5.4.6.2.1.2 Environmental Management MiSSIoN..........ccccvvrevevereenne 5-259

5.4.6.2.1.3 NONAefense MiSSION ......cccevveveevvnereeeieeenese e s seenee s 5-259

5.4.6.2.2 Expanded Operations AIErNatiVe .........ccocoveeiireienineeiese e 5-260
5.4.6.2.2.1 Nationa Security/Defense Mission........ccccocvvevceevereesienennn 5-260

5.4.6.2.2.2 Environmental Management MiSSiON........ccccocvvivvvreereeennn. 5-260

54.6.2.2.3 Nondefense MiSSION .......ocooeiririeinineneseese s 5-260

5.4.6.2.3 Reduced Operations ARErNative..........ccoeiereeieeieniene e 5-260
5.4.6.23.1 National Security/Defense MiSsion..........ccoceeveeieeienenienene 5-260

5.4.6.2.3.2 Environmental Management MiSSiON........ccccocvrereneeieeene 5-260

5.4.6.2.3.3 Nondefense MiSSiON ........ccccooeiirereeeeiene e 5-260

BiOlOQiCAl RESOUITES.......c.eitiieeieiteieeeete sttt bbb et b e et b se et b n e 5-260
54.7.1  No Action, Expanded Operations, and Reduced Operations Alternatives................... 5-261
5.4.7.1.1 National Security/Defense MiSSION.........ccccvveeveeierenieseseseeeeeeseeseseeees 5-261

5.4.7.1.2 Environmental Management MiSSION .........ccceveeeeveneveeseseeeeseeseeseseeeees 5-261

54.7.1.3 NONAEfENSE MISSION....ccuiiiiiiiiirieieie ettt et 5-262

Air QUAIILY aNA CHIMELE........ecuieeeieiie sttt e st sre et e e e e e aestesbesreetesneenaesnens 5-263
54.81  NOACHON AIEINALIVE ..ottt e b e 5-263
54811 AN QUAILY oottt b 5-263

5.4.8.1.2 Radiological Air QUAlITY .......cooeriiririiirerieeee e 5-263

5.4.8.1.3  Climate Change........ccceerierieirierieiesie sttt sb e esresre e 5-265

54.82  Expanded Operations AltErNatiVe. .........ccoeiiirieirinieresieee s 5-266
54821 AN QUAILY c.ooveeeiiitirieeete ettt b e 5-266

5.4.82.2 Radiological Air QUAILY ......cceerieiririineree e 5-266

54.82.3 Climate Change........ccccoveiuieiiiieie sttt 5-268

54.83 Reduced Operations AItErNaLIVE. ........cccuvieiieiceeseeee et 5-269
54831  Air QUAILY c.ooveieeicieiieiee ettt sttt s 5-269

54.8.3.2 Radiological Air QUality .......ccoeeieiieiiee e 5-269

5.4.8.3.3 Climate ChanQe........ccoeeierieiiriesieiseseeiesieseeses e ses st seesessessesessessesassessenens 5-269




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 139 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

B5.4.9  ViSUBI RESOUICES .....ceiiiitiiteitieeee ettt st st s b e s bt he et et e se et e sbesbesb e e aeese e e e nbeseesbesneeneenes 5-271

54.91  NOACHON AIEINGLVE ...ttt 5-271

54.9.2 Expanded Operations AItEIrNALiVE. ..........cooeieririeeie et 5-271

5.4.9.3 Reduced Operations AIEINELIVE. .........coiiiiieeee e e e 5-271

5410  CUUIEl RESOUICES. ... .ctiteiteeteeieie ettt sttt eaee st e beseesbesae st eae e e eaeeseesbesaesaeeaeeneanse s anseseeenesneansenen 5-271

5411 WaSte MBNGGEMENL .......ooiiriiriiieiiee ettt sr e r b sr e e r e sr e r e e erenee e 5-272

5412 HUMEN HEAITN. ...ttt sttt st e 5-273

LY 0 2 N [ 07 I @ o= = 4o 5-273

5.4.12.1.1 NOACHON AIEINELIVE. ......eoeeiiiieseciiriereiese et 5-273

5.4.12.1.2 Expanded Operations AItErNatiVe...........ccecovveerceeieeseese e 5-274

5.4.12.1.3 Reduced Operations AItErNaliVe .........c.cceereeieecee e seeseesee e 5-274

5.4.12.2  FaCility ACCIUENES. ....cc.eiieiiitiieiiitereete ettt e sttt b e e enenre e 5-275

5.4.12.2.1 NO ACHON AREMEBLIVE. ....ccueieieeieeeereee et 5-275

5.4.12.2.2 Expanded Operations AIErNatiVe ..........cocoeirinrenineeneneeseseee e 5-276

5.4.12.2.3 Reduced Operations AltErNatiVe ..........ccoverieirineiineneese e 5-276

5413 ENVIFONMENTAl JUSHICE....cueieieeieeeie ettt sttt ese et se et b st ene e e ensessetesresneeneensenes 5-277

54.13.1 NOACHON AIEINGLVE ...ttt st se e 5-277

5.4.13.2 Expanded Operations AITEINALIVE.........cceciviee e 5-277

5.4.13.3 Reduced Operations AItErNaLIVE...........ccveiieriieiie et 5-277

5,5 Aggregated Environmental CONSBOUENCES ........cceeivieiieiiereesieesteeiaeseeseesseessesssesssesseessessesssesssessessseesnes 5-277
Chapter 6

L0 8L U= Y= g o= Tox SR 6-1

6.1 Methodology and AnalytiCal BASEINE........ccoiiiiiiiiiieeeee e et e b 6-1

6.2  Potentially CUMUIALIVE ACLIONS .....ocuiieeeeeesere sttt e s et e e s e e tesbesresresseesee e enseseesrenneens 6-3

6.21  U.S. DePartmMent Of ENEIQY ...eceeeereeriereseseseeteseeeeseessestestessesseesesssessessessessessessessssssesssssessessessenees 6-3

6.2.1.1 Greater-Than-Class C Low-Level Radioactive Waste Disposal.........cccccvvverveenieeiiennens 6-3

6.2.1.2  YuccaMountain REPOSILOrY PrOjECL........ccceiiiiieeeeeeres et se e see e st se e e 6-4

L € R e | g o o= TSP 6-5

6.23  U.S. Fish and Wildlife SEIVICE ....c.cciiueiciiieecte ettt st st st 6-9

6.23.1 Desert Wildlife RefUge COMPIEX .....coveieeiriiieierieeerieeserte s 6-9

6.2.3.2  Clark County Multi-Species Habitat Conservation Plan ............ccoceoevnineineneicneneens 6-9

6.2.4  Bureau of Land ManaQEMENT ........cccoi ettt sttt sttt st st et b e 6-10

6.24.1 Renewable ENergy ProjECES........coiiiiiiiieeeseeeeer ettt 6-11

6.2.4.2  National Wild HOIrSE RENGE........ccueiiiieiiiiiiitisteseee ettt 6-13

6.2.4.3 Designation of Energy Corridorson Federal Land...........cccccvevvecieecevcnscn s 6-14

6.2.4.4  Electrical Transmission LiNe PrOJECIS.....cccv e iiiieese e 6-14

6.2.45  Groundwater DevelOpmeENnt ProOjECES........ccceiirieeieiiee e seesteesie e ee e s 6-16

6.2.4.6 LasVegasValley Land DiSPOSa ........cccceciiieiiieieeiiese et see et 6-16

6.2.4.7 AmargosaRiver Areaof Critical Environmental ConCern..........coceevvvevveeveeveeseeneeenns 6-16

6.25  U.S. DePartmMent Of JUSHICE .....ccuecieiee ettt s sae e ae et e na e s naeeneesnaesneesaes 6-17

6.26  Federal Aviation AMINISIIatioN .......ccoiiiireeeeerere e st re e e e eneeeseeneens 6-17

6.2.7  NaiONal Park SEIVICE ....ccue ettt e e e e e e saestenneeneeneens 6-17

B.2.8  U.S. FOrESE SEIVICE ..eiteieceieieee ettt sttt e ettt s et e e se e teseestessesneeseeneenseseeneenneeneeneens 6-18

B.2.9  INYE COUNLY ...ttt sttt ettt e et b e h bt e e se e Re s et e R e e bt e se e e e se e b e sneenenneennenen 6-18

6.29.1  Nye County Water DiStIICE ......covueiririeiriereeise st s 6-18

6.29.2  U.S. Route 95 Technology COrtidOr........couiriririeiriiieisienieesie s 6-19

6.2.9.3 Nye County’s Amargosa Valley Land Use Concept Plan ..........cocooevevenennecienenienenn 6-19

6.2.9.4  Nye County Input for this Site-Wide Environmental |mpact Statement ....................... 6-20

6.2.10 Clark County and LasVegas Area, NeVAOa .........ccccueririirenineieeie e 6-27

6.2.11  LincoIN COUNLY, NEVBOA. ... ....ciuirtireeieie ettt sttt st b et se et e b bt ese e e e e saesbesaeeneeneens 6-27

6.2.12  ESmeralda County, NEVAOA ..........coouiiirieriiie ettt s e e e b s sne e 6-28

6.2.13  INYO CoUNtY, CalifOrNia......ccceiieeeeeeeee st e et ne e e e eneesnesresneeneeneens 6-28

6.2.14 USEcology, INC., BEatty, NEVAOA.........ccccvieieeeeeere sttt sne e eneens 6-28

xXii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 140 of 236

Table of Contents

6.3  CumMUIative IMPACtS ANGIYSIS ...cuviiieeieeecese ettt e e sre s besnesne e s e e e seenrenneennenes 6-28

L A - o o [ =PSSOSR 6-30

6.3.2  INfrastruCture and ENEIGY .......coooiiieeiee ettt st s be e e e e e s e e besaeseesnesneennans 6-30

LR R B N =01 o o = (o TSSO P ST R PP SUPPS 6-31

(SRCTZ SIS o o o < oo 0101 1 [o:S S U T TRSR 6-36

6.3.5  GEOIOGY AN SOIIS.....cuiiveiitirieieieiteee ettt ettt b e et b et b e e bbb 6-37

B.3.6  HYAIOIOGY .....ecueeteieeeete ettt ettt bbb bbb b b e bbb bt e Rt b e 6-38

B.3.6.1  SUMBCE WELEN ...ttt sttt ae et s e bbb e e enes 6-38

B.3.6.2  GIOUNUWELES .......coviriiietiiteeeiisieseei sttt sttt e e bt s e se s s e e sess e e e sessensesessensenenean 6-40

6.3.7  BiOlOQICAl RESOUICES.......ccteevieieeiiesee s e st esteste st e steeste e e tesaeessaesseesseetesseesaeesseeseenseessesseessensneesaes 6-47

6.3.8  AIr QUAlty @nd CHIMALE......cc.eccieeieiie e sttt e e e e reeste e aesaeesaeesseenteenteeneesseesneesaes 6-49

6.3.8.1  Criteriaand Hazardous Air POHTULANES..........cceuiriiriiiinereeeeeeeeie e 6-49

B.3.8. 1.1 INYE COUMLY ...veueeriieiieiirieseesestesiesesteseeessesseseesessessesessessesessessesessessesessessensenes 6-50

6.3.8.1.2  Clark COUNLY .....cueruieeeiriirieiestiriei sttt 6-51

6.3.8.1.3  INYO COUNLY ...oovviriiieieeeeie sttt e 6-53

6.3.8.2  Greenhouse Gas EMISSIONS ........cccueiuererineiesieeeee et sie s e see e sresre e eneeseeseeses 6-53

B.3.9  ViISUBI RESOUICES .....oeiieieitieeeeeeee e ettt e e te st e testeseesse e e eneene e tesaessessesneeseeneensesaeneenneeneensens 6-53

65.3.10  CUTUIal RESOUICES......ccueieeieeeeeeieeiesee e ste st ste e eseeseeteseestessesaesseeseeseessensesaessessesseeseensensesanssesseensensens 6-54

6.3.11  WEASIE MBNGGEMENT ..ottt sttt bt e bt se e b nee e r e b e e se e e e se e resneerenneennennens 6-55

6.3.12  HUMEBN HEAITN.....oiiiceeee et sttt sttt sttt sttt se e s be e nees 6-58

6.3.13  ENVIFONMENTAl JUSHICE. ...c.uiiueeeeeieiie ittt sttt et et s b e bt e e e e et e saesbesaeeneennan 6-60

6.4  Summary of CUMUIAtiVE IMPACES........cceiciiiie et st et e e et e e e eaaesneeenneeneennenns 6-60
Chapter 7

MILIQALION MEASUIES .......eecieiiceeite sttt sttt st e e s ae et e s tesae et e sbeeaeesbesaeessesbeeneeseeeneensesteensesreeneensens 7-1

4% T - o o I 6 £ =TSRSS 7-2

7.2 INfrastrUCtUr @ and ENEN QY ....ooooi ittt bttt e e bbb b et ene e e e besee b e e 7-2

5 T N =1 oTo - o o S 7-3

4 S ool = o o) o] 0 11~ T TSR 7-3

A T C 1= [oTe VA= g o IS o 1 K= S 7-3

8T o Yo 0] oo VS 7-4

AT = 1T oo vz I =S o LU ol USSP 7-6

7.8 Air QUAlItY @nd ClIMELE.........i it ettt e e e e be b e sbesbe s st ese e e e beseesbesaeeneenes 7-10

7.9 VISUGI RESOUICES ...ttt sttt ettt st et e st e e e et e s aeesheesteesbeeasesaeesaeesseenteenseeaeesseesreesaeeseeenseenseansenns 7-11

7.10  CUIUIAl RESOUICES.......eecieeteeieeiteseesee st esteetesteesteeste e beestesaeesteesteesseeasesaeesaeesseenteessesssesssesseesaeesreesseeseenseans 7-12

711 WAStE MANAGEIMENT .....oiiiiiiie ittt e ettt e st e s b e e s be e s be e sbeesabe e s beesabeesbeeesabeesaseesnbeasseennne 7-15

712 HUMAN HEAITN .ot ettt st b ettt st b ettt e bt st ne s e 7-15

7.13  ENVIFONMENTAl JUSHICE ...etieeieiieiete ettt ettt sttt b ettt ettt be st be e 7-16

7.14 Environmental Management SYSLEMS.......ccvieeiereriereseseseeeeseese e s e s e sseeseeseeseeseestesnessessesseessessessesseenes 7-17

xxiii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 141 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

Chapter 8
RESOUI CE COMIMITMENTS. ...c.iiiiieiie sttt st e st st e et e st e eaeeeesre e e e steeneentesteensesaeeneensenns 8-1
8.1  Nevada National SECUTILY SITE ....ccciciiiciererere st e e e r e e e e e tesresre s e ene e e enteseesrenneens 8-1
8.1.1 Unavoidable AQVErSE EFffECES.....ccici et e st et re s 8-1
8.1.11  NOACHON AIEINGLIVE ..ottt e e re e be et e snaesreesreea 8-1
8.1.1.1.1 Nationa Security/Defense MiSSION.........ccoceririerene et 81
8.1.1.1.2 Environmental Management MiSSION .........cccceoerererenerieenene e 8-2
8.1.1.1.3 NONAEfENSE MISSION.....cciiiiiieieicteete et sttt esreesreenaeas 8-2
8.1.1.2 Expanded Operations AItErNALiVE........cccvceeieieererese e eeeeeeese st sre e sneas 8-3
8.1.1.2.1 National Security/Defense MiSSION.........ccccveeeieereriesesieseseseeseesesee e snens 8-3
8.1.1.2.2 Environmental Management MiSSION ........ccccecevenieresesieeseeseseesesesseeneeens 8-4
8.1.1.2.3 NONAEfENSE MISSION.....cuiiiiiiiiieiriesieee et s 8-4
8.1.1.3 Reduced Operations AILEINELIVE........ccccviieieeireceere e ae et sae e eneens 8-5
8.1.1.3.1 National Security/Defense MiSSION........cccccivveeiieeiieeseese e e see e eeneeeeens 8-5
8.1.1.3.2 Environmental Management MiSSION ..........ccvireerinenenesenere e 8-5
8.1.1.3.3 NONAEfENSE MISSION.....ccciiieiicieeteeteete e sttt e b sbeesaeas 8-5
8.1.2 Relationship of Short-Term Uses and Long-Term ProdUCHiVity ...........ccoeoerereienenennencneeeseneeens 8-6
8.1.21  NOACHON AIEINGLIVE ..ottt s esteebeenbeenrean 8-7
8.1.22  Expanded Operations AIEIMELIVE. ..........cooiiieiriieerieeeereeie e 8-7
8.1.2.3 Reduced Operations AItErNELIVE..........cccuveiereerieseese e see s sae et ee s e e sreeeeas 8-7
8.1.3 Irreversible and Irretrievable Commitment Of RESOUICES..........cccovirerieieriiiee s 8-7
8.1.3.1  NOACHON AILEINGLIVE ..o ettt s be e 8-8
8.1.3.2 Expanded Operations AILEIMALIVE. .........c.ccveiieeiieie s et 8-8
8.1.3.3 Reduced Operations AItErNELIVE...........ccuvevieieeieseese e ee e se st e e sreeeeas 8-9
8.2  RemMOte SENSING LaADOr GLOMNY .....ccviiieiie ettt e e e te s aee s e s reesreetesaeesaeeeateenteeneesnaesneesns 8-9
8.2.1  Unavoidable AQVErSE EFffECLS .....cuici ettt ettt et et 8-9
8.22 Relationship of Short-Term Uses and Long-Term ProdUCHiVity ...........coveerereienenenneneneeeseneens 89
8.2.3 lrreversible and Irretrievable Commitment Of RESOUICES.........ccccvvieireeiereere e 89
8.3  NOIh LasVegas FaCility ......ccccoeiieiiieeese sttt e sre e eneeneeneeseennenne e 8-9
8.3.1  Unavoidable AQVErSE EffECLS.....cui ittt et ebe et et an 8-9
8.3. 1.1  NOACHON AITEINALIVE ...ttt bbb b sne s 89
8.3.1.2 Expanded Operations AItErNALIVE. ........cccorerieiierie et e 89
8.3.1.3  Reduced Operations AILEINELIVE..........coiieiirireeeerie et 89
8.3.2  Relationship of Short-Term Usesand Long-Term ProduCtiVity ...........ccoceererieienenenenenceseeseeens 8-9
8.3.3 lrreversible and Irretrievable Commitment of RESOUICES..........c.ccveiieiiieieiie e 8-9
S I g To] o= g T =S g o TSRS 8-10
8.4.1 Unavoidable AQVErSE EFffECLS ....ccui ittt et s be e b e e 8-10
8.4.1.1  NOACHON AIEINGLIVE .....ooveeie ettt ettt et ettt et eaaesaeesreesreenreennas 8-10
8.4.1.2 Expanded Operations AILEIMELIVE. .......ccccovvirieerireerereeeeie e 8-10
8.4.1.3 Reduced Operations AIEINELIVE. ........cooeiiirieirerieeereee e 8-10
8.4.2 Relationship of Short-Term Usesand Long-Term ProduCtiVity .........c.coveeevenenenenenneneneseseee 8-10
8.4.3 lrreversible and Irretrievable Commitment of RESOUICES.........ccccveeieeiieiieciececes e 8-10

XXiv



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 142 of 236

Table of Contents

Chapter 9

Laws, Regulations, and PerMitS.........cccoecieiiiieiesi ettt sttt sne e e 9-1

LS5 A 1 o1 4 e [0 T 1 ' o TSSO 9-1
9.1.1  ENVIronmMeNtal QUEIITY ......coueiueieeieieee ettt ettt bbbt e e et e b e e ean 9-4
LI 2 I o o [ USSP 9-7
9.1.3  INfrastruCture @nd ENEIGY .......coooeeiieeeeeeee ettt st sb et e e e e besaesbesaeeneeneeneas 9-7
LS N N = 10" a5 7= (o SRS 9-8
LS T €= oo VA= o 1o ] £SO 99
LS00 I ST Yo (o o Y TS 9-10
9.1.7  BiOlOgiCal RESOUICES ........ecuiiieeieeieieee st st st et e e seestestestestesresse e e esaeseesteseestesseeneeseesenseseesresseenenneens 9-12
9.1.8  Air QUality and ClIMELE........ceeiueiieriiriesiesteseeeeeesees e sre e ste e e e e e e se e besaesresseeseeseessenteseesresneeneeneens 9-14
0.1.9  ViISUBI RESOUICES .....cuiiteietisteseete sttt sttt st st sttt sttt st ettt e e b st et be s be st besb et ebesbe e e b sbeneeneees 9-16
0.1.10  CUUrEl RESOUICES......cctiiteiteetieieeiee et ste sttt st eae et e testesbesbesaesse et eseeseebesaesbesbesseeseeneentesaesbesseeneeneens 9-16
0.1.11  WASEE MBNGOEMENL ..ottt sttt st r sttt se s nr e r bt se e aese e nesneerenneesnenens 9-19
0.1.12  HUM@N HEAIN. ...ttt sttt e st e e s ee et e s aeese e e enteseeseesneeneeneens 9-21
9.1.13  ENVIFONMENTAl JUSHICE. ... ceeeeeeieeie ettt sttt ee e se e be e sbeeseeneeneeneentesaeseesneeneeneens 9-25
9.1.14 Emergency Planning, Pollution Prevention, and CoNServation ............cccceeererieveneneeieeseeseene s 9-25

S N o] o[ Tor= T o L= = o ] OSSO U RSP PSPPSR 9-28

Chapter 10

Consultation and COOr AINALION. .........ccciiiiieeereree ettt esee e eeseeseeeneesaeeneenseeneeneens 10-1

10.1  COOPEr ALING AGENCIES....eeiueieisteiteeteseeeeeeseesteseestesse st eseesseseessessesseseessesseeseesessessessessesssssesssessessessessessessennees 10-1

10.2  AMENICAN INAIAN GIOUPS...cuiitiriieiieieierie sttt sttt se et et e se e aeseesbe bt ebesbe s st eae e e e sesbeseesbesaeebesaeanseseeabesaesnenneanean 10-2

Chapter 11

REFEI BNCES ...ttt bttt a bt Rt bt s A b et et b e bt a ettt eeneas 11-1

Chapter 12

L] 07572 T 12-1

Chapter 13

0o 1= ST POPROSPSN 13-1

Chapter 14

TS 014 o N I S 14-1

Chapter 15

I 0 = o =T = S 151




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 143 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear
Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

Volume 2
(Appendices A through I)

Appendix A

Detailed Description Of AILEI NALIVES..........ocveii ettt re e aesre e A-1
Appendix B

Federal REQISIEN INOLICES. ... .ottt sttt ettt e ste et eseeseeeneesbesseeeesseeneeseesneeneeseeeneens B-1
Appendix C

American Indian Assessment of Resour ces and Alter natives Presented in the SWEIS.................. C-1
Appendix D

Air QUALTTY AN CHIMABLE ... .cciiiieceece et e e s re et esaeese e tesneeaestesneeseesreennens D-1
Appendix E

Evaluation of Human Health Effectsfrom Transportation ............coceoevieeneiieeneneere e E-1
Appendix F

BiOlOJICAl RESDUI CES........eiuiiiitiiteieeee ettt b et e et e et s et b e b bt e e e b e b b e F-1
Appendix G

HUMAN HEAITN ITMPACES.....cuiiticee ettt st sb e et e s beentesaeeaeesresneeneeras G-1
Appendix H

UNder ground NUCIEAr TESLING .......eciuieiiiieeieceeie ettt eee st sre st be e e te s reeaeestesaeetesteeneebeennenseens H-1
Appendix |

Contractor DiSCIOSUN € SEALEMENTS ......ceeiiieee et e et s esee b testeeseesaesseesesnesneensennen -1
Appendix J

Classified Appendix — Intentional DeStrUCtiVE ACLS........ccccceeeeiieeereceecee e (Not Included)

XXVi



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 144 of 236

Table of Contents

Chapter 1
Figure 1-1
Figure 1-2

Chapter 2
Figure 2-1
Figure 2-2
Figure 2-3
Figure 24

Figure 2-5
Figure 2-6

Figure 2—7

Chapter 3
Figure 3-1

Figure 3-2

Figure 3-3

Chapter 4

Figure 4-1
Figure 4-2

Figure 4-3
Figure 44
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9

Figure 4-10

Figure 4-11

Figure 4-12

Figure 4-13

L1ST OF FIGURES

Location of the Nevada National Security Site and Offsite LOCALIONS...........cooevereenerieneneneneeeee 1-2
The National Environmental POliCY ACE PrOCESS .......cccuiriiiiiieiireeieee et 1-20
Geographic Areas of the Nevada National SeCUrity SIte........ccvvveeererievene e 2-2
Nevada National Security Site Areas and Major FaCilities..........ccovvvveieeiercse s 2-4
Aboveground Facilities of the UL1a COmMPIEX .......ccvevieiieieseiececeeeee st st 2-8
Large-scale Release Experiment Under Way at the Nonproliferation Test

and EValUaLiON COMPIEX ..ottt ettt et se e b e b e ene s 2-8
Device Assembly Facility at the Nevada National SECUrity Site.........ccoverirnieninsieneree e 2-9
Radiological/Nuclear Countermeasures Test and Evaluation Complex Provides Capabilities

for Evaluating Transportation Monitoring EQUIPMENT ..o 2-10
The Joint Actinide Shock Physics Experimental Research Facility Two-stage Gas Gun (top)

and Target Chamber (BOOM) .......ueiie e e e sreens 2-11
Nevada National Security Site Land Use Zones and Major Facilities Under the

NO ACHON AITEINELIVE ...ttt b et 3-12
Nevada National Security Site Land Use Zones and Mgjor Facilities Under the

Expanded Operations AILEINALIVE. ........cccoiv ittt e e e e aeseesrenreenen 3-32
Nevada National Security Site Land Use Zones and Mgjor Facilities Under the

Reduced Operations AITEINEALIVE. .........c.oiiiiiieirer et 3-47
Location of Nevada National Security Site and Offsite Locationsin the State of Nevada.................. 4-4
Nevada National Security Site Boundary Resulting from the Military Lands

Withdrawal Act of 1999 (PUDIIC LaW 106-65) ......cccreierirerieieriesie s siesee et sre e see e snea 4-8
Existing Land Use Zones and Major Facilities on the Nevada National Security Site..........c.co........ 4-11
Airspace Within the Vicinity of the Nevada National Security SIit€..........ccoveereneineinieneienenenns 4-13
Nevada National Security Site Transportation SYSIEM..........cceirirerenereree e 4-23
Regional Transportation Routes Surrounding the Nevada National Security Site..........ccccccevvnieneee 4-25
Transportation Routes Within the Las Vegas Metropolitan Area.........ccccocvveveveeeeieeseeseseseseseenens 4-26
Simplified Map of the GE0lOgIC UNILS........ccceiiiiiieeiesesese et n s 4-45

Location of Corrective Action Sites on the Nevada National Security Site,

Tonopah Test Range, and Nevada Test and Training Range that are Closed under

the Federal Facility Agreement and Consent Order ..........c.ocveveeeieieeie s 4-57
Location of Corrective Action Sites on the Nevada National Security Site,

Tonopah Test Range, and Nevada Test and Training Range that are not yet Closed under the

Federal Facility Agreement and CONSENt OFTEY .........ooeiiirieiririeerterieesi e 4-58
Areas on the Nevada National Security Site that are Fenced and/or Posted as Radiation Areas

and/or Contamination Areas in Accordance with Nevada Test Site Radiation Control Manual
(DOE/NV/25946-801, Revision 1, February 2010)........cccceererieinenenesiereeesie s seee e 4-60
Areas on the Nevada Test and Training Range that are Fenced and/or Posted as Radiation Areas
and/or Contamination Areas in Accordance with Nevada Test Site Radiation Control Manual
(DOE/NV/25946-801, Revision 1, February 2010): the Double Tracks Site.........cccocvvvevcieieevieenee. 4-61
Areas on the Nevada Test and Training Range that are Fenced and/or Posted as Radiation Areas
and/or Contamination Areas in Accordance with Nevada Test Site Radiation Control Manual
(DOE/NV/25946-801, Revision 1, February 2010): Clean Slate 1, 2, and 3 Sites on the

TONOPEN TESE RANGE. ... eeeeie ettt ettt et b et ae e e e et se e b e s bt eb e et e e e e e sbesaeeneenes 4-62




Case 3:

18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 145 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear

Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

Figure 4-14

Figure 4-15
Figure 4-16
Figure 4-17
Figure 4-18
Figure 4-19

Figure 4-20
Figure 4-21

Figure 4-22
Figure 4-23
Figure 4-24
Figure 4-25

Figure 4-26

Figure 4-27
Figure 4-28

Figure 4-29

Figure 4-30

Figure 4-31
Figure 4-32
Figure 4-33
Figure 4-34
Figure 4-35

Figure 4-36

Figure 4-37
Figure 4-38
Figure 4-39

Figure 440

Figure 441
Figure 442
Figure 443
Figure 444
Figure 445
Figure 446
Figure 447
Figure 448
Figure 449
Figure 4-50

Areas on the Nevada Test and Training Range that are Fenced and/or Posted as Radiation Areas
and/or Contamination Areas in Accordance with Nevada Test Site Radiation Control Manual

(DOE/NV/25946-801, Revision 1, February 2010): Project 57 Site......coceveriiereriee e 4-63
Hydrographic Basins and Surface-Water Features on the Nevada National Security Site............... 4-67
Hydrographic Basins at the Nevada National SECUNity SIte .........cccoviriinireininceene e 4-78
Groundwater Subbasins and Flow at the Nevada National Security Site.........cccocvveveeinereicneneenn 4-80
Water Service Areas at the Nevada National SeCUrity SIte......cccvveeeeverievesi e 4-85
Underground Test Area Project Corrective Action Units and Underground Nuclear

Test Locations at the Nevada National SECUNitY SIte........ccovveeeeieeieresere e 4-89
Modeled Extent of the Contaminant Boundary in the Frenchman Flat

Corrective Action UnNit in 1,000 Y EaIS.......cccueeeuerieriirierienieeeeitese sttt st s see e sresre bt eseeseesaeseesnesees 4-97

Concentration of Tritium Detected in Monitoring and Hydrogeol ogic Investigation

Wells and Springs of the Nevada National SECUrity SIte ..........cccrireiiieninieneieee e 4-103
Nevada National Security Site SOil AHTANCES .......c.cvireiiiriere s 4-116
Important Habitats on the Nevada National SECUity SIte........cooeiiereienireine e 4-119
Northern Boundary of the Desert Tortoise Range on the Nevada National Security Site............... 4-123
Meteorological Data Acquisition System Stations Across the Nevada National

Security Sit€, @S Of 20L0......ccuiiieiieieesie et e e s e s et et et e e eraesaaesreenreereeneenean 4-131
Annual Average Wind Roses for Meteorological Data Acquisition Stations near NPTEC,

Test Cell C, and BEEF, 2004—2008.........c.ccceetrimienirieriesieieseseeesesiese e sessesesessesessesesessssesessesenssns 4-133
Locations of the Four Historical PM10 Monitors at the Former Y ucca Mountain Site................... 4-138
Ambient Radiological Monitoring and Critical Receptor Sampling Locations for Air

PartiCUlAEES NG TIITIUML.....oivieieiiie et 4-143
Community Environmental Monitoring Program Air Surveillance Network Locations

near the Nevada Test and Training Range and LasVegas, 2008 ..........cccccvireeneneeneneeseneeneenes 4-144
Photograph Locations and Sensitivity Levels at the Nevada National Security Site and

Other Nevada L ocations Managed by the U.S. Department of Energy/National Nuclear

SECUNitY AAMINISEIALION. ......eeetiitiieieiiere ettt st sttt e 4-149
Landscape Photographs — Visual Interest of Terrain near the Nevada National Security Site........ 4-151
Landscape Photographs — Developed Areas near the Nevada National Security Site..................... 4-152
Area 3 Radioactive Waste Management SItE ........coceceiiiiere i 4-163
Area 5 Radioactive Waste Management COMPIEX ........cooiiiriiirerenieie e e 4-164
Distributions of Low-Income Populations for the Nevada National Security Site

and the TONOPAN TESE RAINJE ... cceeieierie ettt ettt sbesbe e eae e e e eeseesbesbesaeeneans 4-186
Nevada National Security Site and Tonopah Test Range Distributions of

Minority Populations Greater than 50 PErCENt ..........ccceverireresieiecesesese st seeseese s ens 4-187

Remote Sensing Laboratory ROBAWAYS........ccccieiireeieeiesenesiesteseeseeseesaesiesne e sseesaeseesseseesnesnesneenes 4-190

Wind Roses for J. D. Smith and E. Craig Road Clark County DAQEM Sites, 2004—2008............. 4-197
Distributions of Low-Income Populations for the North Las Vegas Facility and

R O (RS = ST alo = oo = o] Y/ 4-204
North Las Vegas Facility and Remote Sensing Laboratory Distributions of Minority

Populations Greater than 50 PErCENT..........ccoiiiiriiiirieieere et s 4-205
Zoning in the City of North Las Vegas and the North Las Vegas Facility.........cccccoovvvniencecennnen. 4-207
North Las Vegas FacCility ROGOWAYS ........c.coireiririeiriieesieeee st 4-209
Photograph Locations and Sensitivity Levels near the North Las Vegas Facility .........ccccceeeveenene. 4-222
Landscape Photographs near North Las Vegas FaCility ... 4-223
Tonopah Test RaNQE ROBOWEYS ........ccviiiiiiecee e see sttt s nte et e nteeaeesneesraesneesnes 4-229
Hydrographic Basins on the Tonopah TeSt RANQE ........ccviuerieriesiesie e 4-234
Groundwater Basins and Flow at the Tonopah Test Range..........cccovevvveieie e 4-236
Vegetation Types on the Tonopah Test RaNQE.........cccvieeiieiieie et 4-240
Wind Rose for Tonopah Test Range Airport Surface Station, 2004—2008.............cccoevevievieeseene 4-243
Hydrographic Basins Within the Tonopah Test Range Boundary............cccoevereneenieniecnenieenens 4-248

XXViii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 146 of 236

Table of Contents

Chapter 5

Figure 5-1
Figure 5-2
Figure 5-3
Figure 54

Figure 5-5

Figure 5-6

Chapter 6

Figure 6-1
Figure 6-2

Figure 6-3

Land Use Zones on the Nevada National Security Site Under the No Action Alternative................ 511
Expanded Operations Alternative and Major FaCiliti€S.........ccccvvveiieecienerese e 5-14
Reduced Operations Alternative and Major FaCiliti€S.........cccvvvvvrieeeierise e 5-18
Transportation Routes Analyzed in Las Vegas for the Transport of Low-Level and

Mixed Low-Level Radioactive Waste for the Unconstrained Case..........coeevveneenenerenenieiesesiees 5-42
Transfer Station Locations and Analyzed Routes from These Locationsto Las Vegas

for the UNCONSLIAiNEd CaASE........cccoeriiiriirieiesie sttt st st st sttt se et se s sbeseeneenens 5-43
Areas Burned During Major Wildland Fires on the Nevada National Security Site

from 2002 throUgh 2017 ...t ettt b et 5-215
Cumulative Impacts Analysis Region of INfIUENCE.......ccccovvirire e s 6-2
Location of Underground Test Area Corrective Action Units, Projected Groundwater Flow

Directions, Characterization Well ER-EC-11, and the Nearest Private Water Well ............ccccoee.... 6-41
Modeled Extent of the Contaminant Boundary in the Frenchman Flat Corrective

ACON UNItiN 1,000 Y EAIS.....cceriieetiriiieierieeeteste et ste et st se st st ssestenesse st eneebesteneesessenseneneas 6-43

XXiX



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 147 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear

Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

Chapter 1
Table1-1

Table1-2

Chapter 2
Table2-1

Chapter 3

Table3-1
Table3-2

Table3-3
Table 34
Table3-5
Table 3-6
Table3-7

Chapter 4

Table4-1
Table4-2
Table4-3
Table44
Table4-5

Table4-6
Table 47
Table4-8
Table4-9
Table 4-10
Table4-11
Table4-12
Table4-13
Table4-14
Table 4-15
Table 4-16
Table 4-17
Table 4-18

Table4-19
Table 4-20
Table4-21
Table 4-22

Table 4-23

Table 4-24
Table 4-25
Table 4-26
Table 4-27

L1ST OF TABLES

Comparison of the 1996 NTS EI'S Expanded Use Alternative and the NNSS SWEIS

NO ACHON AITEINELIVE ...t bbbttt sttt b et ene e 1-10
Summary of Major Scoping Comments and DOE/NNSA RESPONSES.......ccveverereesereeeereeseeseessenns 1-21
Description and Historical Use of Nevada National Security Site Ar€aS........cccceveeeeneeieneneseseseenes 2-5
Comparison of Mission-Based Program Activities Under the Proposed Alternatives.............ccoeu.... 34
The National Nuclear Security Administration Conservation and Renewable Energy Program

Under the NO ACHION AEIMNBLIVE. ........coiieriie ettt st ae e seeenean 3-30
Mission-Based Program Activities Under the Preferred Alternative (in blue) ..., 3-52
Summary of Potential Impacts at the Nevada National Security Site..........coccovenernieneineneieneee 3-59
Summary of Potential Impacts at the Remote Sensing Laboratory ..........ccoovveeeeieieeienesesese s 3-76
Summary of Potential Impacts at the North Las Vegas FaCility ..o s, 3-80
Summary of Potential Impacts at the Tonopah TeSt RANGE........cccecveieererevese e 3-85
Description of the Nevada National Security Site Land Use Zone Designations...........ccccceeevereenne. 4-10
Nevada National Security Site Building Floor Space by FUNCLION...........ccccovvveveeeeiecee e 4-14
Roads Assigned to Each Level of Hierarchy Established on the Nevada National Security Site......4-15
Potable Water Consumption for the Nevada National Security Siteby Year........ccoovcvvvvceeeeceneenen, 4-18
Wastewater Production for the Mercury and Y ucca Lake Lagoons at the

Nevada National Security SItE DY YEar ..o 4-18
Nevada National Security Site Septic Tank Locations and Capacities for 2010.........cccceveevereereenne. 4-19
Estimated Total Wastewater Treatment Capacity at the Nevada National Security Site................... 4-20
Fuel Usagein Fiscal Year 2009 at the Nevada National Security Site.........coeovineinineecnenncneene, 4-21
Annual Average Daily Traffic Volumes, 1999-2008...........ccccoereerereerenieeereseeneereseesesse e seas 4-27
Level-of-Service and Volume-to-CapacCity Criteria........ccuuvuereererierie e et e e 4-28
Traffic Volumes and Levels of Service on Key Roads During Peak Hour Conditions..................... 4-29
Clark County’ s Largest EMPIOYEIS .....cc.oieiee ettt ae e e st e snaesnaesneennes 4-33
Nye County’s Largest EMPIOYENS.......ccviiieiieii ettt sttt se s e e e sneenseenreeneas 4-34
(@ TS (= =l 00T 0 [0) Y/ 4= o R 4-34
Summary Stratigraphy of the Nevada National SeCuUrity Site.........cocovireirineiniene e 4-46
General Characteristics of Potential Wetland Areas on the Nevada National Security Site.............. 4-69

Chemical Analyses of Water from Springs on the Nevada National Security Site (1957 — 1959)....4-71
Water Quality Measurements of Natural Water Sources on the Nevada National Security Site

(JUNE 1996 — FEDIUAIY 1997) ...ttt ettt bbbttt 4-72
Annual Radiological Results for Sewage Lagoon Effluent (2008).........cccoveererenenenenneneneeniees 4-74
Annual Nonradiological Toxicity Analysis Results of Sewage Lagoon Pond Water (2008) ............ 4-74
Annual Water Quality Results for Sewage Lagoon Influent Waters (2010) .........cccooeverererinieneens 4-75
Radiological Results for E-Tunnel Waste Water Disposal System Discharge

Water SAMPIES (20D0) ....vevereeierierie sttt sttt e e be et eb e s st e ae e e e se e besaeebesaeene et e neesbesaeennen 4-76
Nonradiological Results for E-Tunnel Waste Water Disposal System Discharge

Water SAMPIES (20D0) ....veeveeeeiieieerierie sttt sttt se et e et ebesaeeae e eese e besaeebe s it ene et e neesaeeaeennen 4-76
Perennial Yield of Hydrographic Basins at the Nevada National Security Site.........ccccoevvevvinienene 4-79
Hydraulic Parameters of the Mgjor Aquifers Below the Nevada National Security Site.................. 4-82
Nevada National Security Site Supply Well CharaCteristiCS.......ouvurirrerenievese e seese e 4-83
Nevada National Security Site Well Withdrawal Totals (2005 through 2009).........cccceeeeeevervrinnnns 4-86




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 148 of 236

Table of Contents

Table 4-28
Table 4-29
Table 4-30
Table4-31
Table 4-32

Table4-33
Table4-34
Table 4-35
Table 4-36
Table4-37

Table 4-38
Table 4-39

Table 4-40
Table 441

Table 442

Table 443
Table4-44
Table 445
Table 4-46
Table 447
Table 448
Table 449
Table 4-50
Table4-51
Table 4-52
Table 4-53
Table 4-54

Table 4-55
Table 4-56

Table 4-57
Table 4-58
Table 4-59
Table 4-60

Table 4-61
Table 4-62

Nevada National Security Site Nonpotable Fillstand Flow Totals for 2009..........cccccoevvvvevieevereenn. 4-86
Potable and Nonpotable Water Use at the Nevada National Security Site for 2009 ...........cccccveeeeee. 4-86
Summary of Water Withdrawals from Hydrographic Basins...........ccccooereeerieienenene e 4-87
Potable Groundwater Chemistry Data on the Nevada National Security Site..........coccevevneinenienenn. 4-88
Groundwater Characterization and/or Monitoring Wells Used by the Underground Test Area

Project and the Routine Radiological Environmental Monitoring Program on and near the

Nevada National SECUMLY SITE........ccoiiirieiriiert bbb e 4-90
“Hot Well” Tritium Analysis Summary Table (2003 t0 2008).........ccoeerereererereeenereeiesie e 4-98
Routine Radiological Environmental Monitoring Plan Tritium Analysis Summary Table

20000 (0102200 SRR 4-100
Tritium Analysis Results for the Nevada National Security Site Monitoring Wells (2008)............ 4-100
Vegetation Alliances and Associations on the Nevada National Security Site..........cccoeeveveveeenenee. 4-115
Number of Individual Horses Observed on the Nevada National Security Site by

AQE Class, SEX, @MU Y AN .....eeiieeiieiee i seestee st ettt e s ee e s e e s teesteseesneesaeesaeenteenteenteeneesneesreesaeesees 4-121
Nevada National Security Site Animals Monitored for Radionuclides.........ccccovvvvvirerceiennnnne 4-127
Site-Specific Dose Assessment Results for Terrestrial Plants and Animals Sampled

on the Nevada National SECUNLY SITE.......c.ureiiirieirii e 4-128
State of Nevada and National Ambient Air Quality Standards ...........coeevvereinineinineineeee 4-134
Estimated 2008 Air Emissions of Criteria Pollutants and Hazardous Air Pollutants

Due to Nevada National Security Site Related ACHVILIES .......cocveeiecieiece e 4-137
YMP1 Station Maximum Observed Ambient Air Quality Concentrations, October 1991

through September 1995, Compared with State of Nevada or National Ambient

Air Quality Standardsin Place at the Time of MONItOriNg.........ccccoeveveiiienenieceeee e 4-139
Summary of PM 10 Concentrations, 1989 through 2005, for Four Monitoring Stations

LI == 24 J PSSR 4-140
Average Natural Background Radiation Exposure, Excluding That from Radon,

L0 S = L= o A TR G =S 4-141
The Concentration Levels for Five Radionuclides Corresponding to the NESHAPs

Effective Dose Equivalent of 10 Milliremper Year iNONE YEar .......cccevvvevevesieneseeseeeeeeseenee s 4-141
Carbon-Dioxide-Equivalent Emissions of Greenhouse Gases by Activities Related

to the Nevada National Security Sit€in 2008.........cccceiuerererierrseseeeeieesese e e sresseeeeseessesseseens 4-146
Nevada National Security Site Cultural Resources Sites by Site Type and Hydrographic Basin....4-154
Current Nevada National Security Site Waste Management ACHiVIties.........cccooeverenenenicnieeienns 4-160
Area 3 Radioactive Waste Management Site Disposal UNItS.......ccooiieirieneneninieeeee e 4-164
Area 5 Radioactive Waste Management Complex Disposal UNits..........coceeereeienenenienencnceeene 4-165
Waste Reduction Activities, Calendar Y ears 2006—2008............ccccueruerereruerereneneeneeseeseesee e eveenes 4-175
Sources of Radiation Exposure of Individuals Unrelated to Nevada National Security Site

(@ 07 = o] 1SR 4-176
Radiation Doses to the Public from Nevada National Security Site Operations in 2008

(Total Effective DOSE EQUIVAIENT) .......ccueiiiecececese ettt st 4-177
Radiation Doses to Workers from Nevada National Security Site Normal Operations in 2008

(Total Effective DOSE EQUIVAIENT) ......cceeiiee ettt st e st nns 4-179
Remote Sensing Laboratory Building Floor Space by FUNCHION .........cooeiiirinincrecee 4-189
Water Quality Results for Remote Sensing Laboratory Industrial Wastewater

DiISChargeSin 2010 .......cceiiieierieeet ettt e e b bbb bt b e bt bbb b e ns 4-194
Estimated 2008 Air Emissions of Criteria Pollutants and Hazardous Air Pollutants

Due to Remote Sensing Laboratory ACHVITIES .........civirieeririeerieeeie et 4-199
Ambient Air Quality Monitoring Datain the Vicinity of the Remote Sensing Laboratory,
2006—2008........0ccueueruereererterieestesteseasesteease e st e are st et re s Ee e EeeEe st e Rt et e Rt Ee e e ReeEete Rt e tete e enenreneenenee 4-200
Carbon-Dioxide-Equivalent Emissions of Greenhouse Gases from Remote Sensing

Laboratory ACtiVItIESiN 2008............ccueiieieeieeieerte et e s e s e e ste e e e sreesae e beenteentessaesraesreesaes 4-201
North Las Vegas Facility Building Floor Space by FUNCLION...........ccooeieiie i 4-207
Water Quality Results for North Las Vegas Facility Sewer Dischargesin 2010 .........cccccceeceeeueeee. 4-212
Water Quality Results for North Las Vegas Facility Dewatering Operations Measured

at Water Storage Tank in 2010 ......c..eviiiiieirieieesieie ettt e 4-212

XXX



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 149 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear

Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

Table 4-63

Table 464
Table 4-65
Table 466

Table 467
Table 4-68

Table 4-69
Table 4-70
Table4-71
Table4-72

Table4-73

Table4-74
Table 4-75

Table 4-76
Table4-77
Table4-78

Chapter 5
Table 5-1

Table5-2
Table5-3
Table 54
Table5-5

Table 5-6
Table 5-7
Table5-8
Table5-9
Table5-10
Table5-11
Table5-12
Table5-13
Table5-14
Table5-15

Table5-16
Table5-17

Table5-18
Table 5-19

Estimated 2008 Air Emissions of Criteria Pollutants and Hazardous Air Pollutants

Due to North Las Vegas FaCility ACHVITIES. .....c..oieiieeee e e 4-217
Ambient Air Quality Monitoring in the Vicinity of the North Las Vegas Facility, 2006-2008......4-218
Estimated Annual Air Releases of Radionuclides at the North Las Vegas Facility .........ccccoeeee.e.e. 4-219

Average Annual Average and Maximum Annual Average Radiation Levels Among
the North Las Vegas Facility Boundary Monitors and Control Monitors Operating

LI TRV I = ORI 4-220
Carbon-Dioxide-Equivalent Emissions of Greenhouse Gases from

North Las Vegas FaCility ACtivitieSin 2008 ...........cccceveieiereiesese e sesieeeessesees e see st sse e eseeseeee s 4-221
Annual Hazardous and Toxic Waste Disposal or Recycle Quantities for the

North LasVegas FaCility (T0NS).......cccveciiiriieiieeee e see e see e st see e ae e aessaesreesneenns 4-225
Tonopah Test Range Propane Storage Tank CapaCities..........ocuueerirererereneseseesese e 4-229
Soil Families Identified in the ToNopah TeSt RANGE ........cocviveiririeirieieeseee e 4-232
Water Rights Status for Hydrographic Basins at the Tonopah Test Range........cccocvvvvievvrveneeeenn 4-237
Estimated 2008 Air Emissions of Criteria Pollutants and Hazardous Air Pollutants

Dueto Tonopah Test RANGE ACHVITIES.......cciiiiiireeese st 4-245
Carbon-Dioxide-Equivalent Emissions of Greenhouse Gases Due to Tonopah Test Range

ACHVITIES TN 2008 .....veveueeiiiteietirieeete sttt sttt e teste et e st e seebesbeseesesbeseesesteseesenbeseeseetesaesenteseenensens 4-246
Tonopah Test Range Cultural Resources Sites by Site Type and Hydrographic Basin.................. 4-249
Tonopah Test Range Operations Hazardous Waste Disposed or Recycled, Calendar Y ears

20062008 (LONS) .....vereerereireeserteseesessessesessesseessessesesessassesessessesessessesessessessssessensesessensesessessesessessasenss 4-251

Tonopah Test Range Operations Solid Wastes Disposed, Calendar Y ears 20062008 (tons) ........ 4-251
Environmental Restoration Wastes Disposed or Recycled, Calendar Y ears 2006—2008 (tons) .....4-252
Radiation Doses to the Public from Tonopah Test Range Operations in 2008

(Total Effective DOSE EQUIVAIENE) ......cc.ciiirieiriere et 4-253

Potential Area of Land Disturbance at the Nevada National Security Site

for Each Mission Area, Program, and Activity by AErnative............ccocoooeieenieienenese e 5-3
Changesin Land Use Zones Under the Expanded Operations Alternative............ccococeeeeeeeeneicneennn. 5-13
Changesin Land Use Zones Under the Reduced Operations Alternative...........ccocooevereeerieciesenne. 5-17

Proposed New Infrastructure for Program Support Under the Expanded Operations Alternative ....5-23
Wastewater Treatment Capacity at the Nevada National Security Site Under the

Expanded Operations AILEINALIVE. ........ccciie it see e sre e e aesa e sesaesrenreeneen 5-26
Estimated Annual Liquid Fuel Usage Under the No Action Alternative..........ccccoceeeevevvvenieceeseenn, 5-30
Estimated Annual Liquid Fuel Usage Under the Expanded Operations Alternative.........cc.ccccveueeen. 5-34
Estimated Annual Liquid Fuel Usage Under the Reduced Operations Alternative...........ccccceeveneene 5-36
Estimated Numbers of Truck Shipments of Low-Level and Mixed Low-Level

Radioactive Waste Under Each Alternative Over a10-Year Period ..........ccccoeveeineneieneneicneneee 5-45
Estimated Numbers of Shipments of Transuranic Waste, Radioisotopic Thermoelectric

Generators, Sealed Sources, and Special Nuclear Material Over a 10-Y ear Period..........cccceeveeeee. 5-46
Risks of Transporting Radioactive Waste Under Each Alternative — Constrained Case................... 5-47
Risks of Transporting Radioactive Materials Under Each Alternative — Constrained Case.............. 5-50
Estimated Dose to the Population and to Maximally Exposed Individuals

Under Most Severe AcCident CONAItIONS .........coeierieierieriere et e 5-51
Range of Risks for Unconstrained Truck Transport from U.S. Regions to the

Nevada National SECUMTY SITE........eiiiiiiiee ettt ae e e e saeesaeenneenreenne s 5-56
Range of Risks for Unconstrained Rail-Truck Transport from U.S. Regions to the

Nevada National SECUMLY SITE.......co.ciiriiriieree bbbt 5-57
Transport to Regional Transfer StationS — IMPACES ........coeeverrinereere e 5-57
Incremental Change in Onsite Daily Vehicle Trips on Mercury Highway at the

Nevada National SECUMLY SITE........ociirieiiiieree bbb 5-58
Projected Traffic Volumes on Mercury Highway ..o 5-60
Traffic Volumes and Level of Service Impacts on Key Roadsin Nye County During

PEAK HOUP CONDITIONS.......ciiiieiiteieeteeeee ettt sttt sb et e b e e b e bt sb e e st e e et se e besbesbeeneennas 5-63

XXX



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 150 of 236

Table of Contents

Table 5-20
Table5-21
Table 522
Table 5-23
Table5-24
Table 5-25
Table 5-26
Table 527
Table 5-28
Table 5-29
Table 5-30
Table5-31
Table 5-32
Table 5-33
Table5-34

Table5-35

Table 5-36

Table 5-37

Table 5-38

Table 5-39

Table 540

Table541

Table 542

Table 543

Table5-44

Table 545

Table 5-46

Table 547

Table 548

Table 549

Traffic Volumes and Level of Service Impacts on Key Roads in Clark County

During Peak HOUr CONAItIONS .......cceieeieie ettt e e st e e et enennennean 5-65
ONSItE EMPIOYIMENT ...ttt sttt se e h e e e e e b e s aesbe s ae st eae e e eneeseeebesaeeneeneaneas 5-68
Construction EMPIOYMENT ...t se e b ene e e eas 5-68
Impacts on Groundwater Supply Under the No Action Alternative...........cccoeveenineienenecncneene, 5-98
Potable Water ProdUCtion GOBIS..........cceierieiieiese ettt st st sre e nes 5-102
Impacts on Groundwater Supply Under the Expanded Operations Alternative............c.ccoeeeenenne 5-103
Impacts on Groundwater Supply Under the Reduced Operations Alternative...........ccocecveveienenne 5-107
Habitat Disturbance from Proposed Projects and Activities at the

Nevada National SECUMTY SITE......ccuiiiiieieeie ettt s e e e e sraesre e reesreesns 5-110
Parameters and Threshold Values for Desert Tortoise Take on the Nevada National

S ot ] Y = O SPS 5-113
Number of Desert Tortoises Injured or Killed on Nevada National Security

Site Roadways, 1992 through 2011L...........ccocieiieiieieee e see e ste e et ae e e e e e ne s 5-114
Potential |mpacts on Desert Tortoises Under the No Action Alternative..........ccoovvevveeereeeeeneenene 5-122
Potential Impacts on Desert Tortoises Under the Expanded Operations Alternative.............c......... 5-132
Potential Impacts on Desert Tortoises Under the Reduced Operations Alternative..............ccoeeeee. 5-139
De minimis Thresholds in NONattaiNMENt ATEaS.........civeeeierererese s eeereesee e e seesee e e eneeseeneenes 5-143
No Action Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants

at the Nevada National Security SIte 1N 2015.........cciiiieii i 5-146

No Action Alternative Annual Average Emissions of Criteria Pollutants and Hazardous
Air Pollutants from the Transport of Low-Level and Mixed Low-Level Radioactive

Waste to the Nevada National SECULY SIte......ccvciiiiiie i 5-147
No Action Alternative Construction Emissions of Criteria Pollutants and Hazardous

F N o] U= SR 5-148
No Action Alternative Greenhouse Gas Emissions by Nevada National Security

SIEACHVITY 1N 2015ttt bbbttt 5-150
Expanded Operations Alternative Emissions of Criteria Pollutants and Hazardous

Air Pollutants at the Nevada National Security Sitein 2015........cccccceverievesirieeseere s 5-152
Expanded Operations Alternative Construction Emissions of Criteria Pollutants

and Hazardous AT POITULBNES...........ciiieiriiieirieesee ettt 5-153

Expanded Operations Alternative Annual Average Emissions of Criteria Pollutants and
Hazardous Air Pollutants from the Transport of Low-Level and Mixed Low-L evel

Radioactive Waste to the Nevada National SeCUrity SIte........cccooiiiiiiinenienieee e 5-154
Expanded Operations Alternative Greenhouse Gas Emissions at the

Nevada National Security SIte N 2015........ccciiiiieirieieerereee et 5-157
Reduced Operations Alternative Emissions of Criteria Pollutants and Hazardous

Air Pollutants at the Nevada National Security Sitein 2015........ccccccevvvieveneniecieere e 5-159

Reduced Operations Alternative Annual Average Emissions of Criteria Pollutants and
Hazardous Air Pollutants from the Transport of Low-Level and Mixed Low-Level

Radioactive Waste to the Nevada National SECUrity SIte........cccveiiiieiinine s 5-160
Reduced Operations Alternative Construction Emissions of Criteria Pollutants

and Hazardous Air POHTULANES.........ooiiieeeeee ettt see st eneeneens 5-161
Reduced Operations Alternative Greenhouse Gas Emissions at the Nevada National

SECUMLY SITE TN 2005 ..ottt ettt bt b et b bbb e e 5-162
Approximate Nevada National Security Site Cultural Resources Site Densities

DY Hydrographic BaSIN.........ccoiuiieiriiieiereeetese ettt 5-170

No Action Alternative — Estimated Number of Potentially Affected Cultural Resources Sites

on the Nevada National Security Site and Nevada Test and Training Range

(except TONOPa TESE RANGE) ......ciieiieiieie ettt et e st e st e st e e teeaesreesaeesreenreenes 5-173
Expanded Operations Alternative — Estimated Numbers of Potentially Affected Cultural

Resources Sites on the Nevada National Security Site and Nevada Test and Training Range

(except TONOPah TESE RANGE) ......ciceeiieiieii ettt et e st e e et e e teeeesaeesaeesneenreenes 5-176
Reduced Operations Alternative — Estimated Number of Potentially Affected Cultural
Resources Sites on the Nevada National Security Site and Nevada Test and Training Range........ 5-179

XXXiii



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 151 of 236

Final Ste-Wide Environmental Impact Satement for the Continued Operation of the Department of Energy/National Nuclear

Security Administration Nevada National Security Ste and Off-Ste Locations in the Sate of Nevada

Table 5-50

Table5-51

Table 5-52

Table 5-53

Table5-54

Table 5-55

Table 5-56

Table 5-57

Table 5-58

Table 5-59

Table 5-60
Table 5-61

Table 5-62
Table 563

Table 5-64

Table 5-65

Table 5-66

Table 5-67

Table 568
Table 569

Table 5-70

Table5-71

Table5-72

Table5-73

Table5-74

Table5-75

Projected 10-Y ear Volumes of Radioactive Wastes Generated and Disposed at the

Nevada National SECUFLY SIT........ciiiiieeeieieeiere ettt e e e e e e b e enes 5-182
Projected 10-Y ear Volumes of Nonradioactive Wastes Generated and Disposed

at the Nevada National SECUNTY SITE.......ccoireiiirieiriiere e 5-183
Nevada National Security Site Annual Radiological Impacts of Normal Operations—

NO ACHON AIEIMBLIVE ...ttt st ae et e e se et e seeseesaeeneenes 5-197
Nevada National Security Site Annual Radiological Impacts of Normal Operations—

Expanded Operations AILEINALIVE. ........ccciiiiiieie et se e e st re e e e sresrenre e 5-200
Nevada National Security Site Annual Radiological Impacts of Normal Operations—

Reduced Operations AILEINALIVE. ..........ccviieciece et e st tesnaesnaesreesns 5-202
Summary of Low-Level Radioactive Waste Disposal Facility Performance

A SIESSMENES RESUITS. ...ttt sttt ettt et e see s eesbe s aeese e e e e e eesbesaeeneenes 5-205
Nevada National Security Site Facility Accident Radiological Consequences —

No Action, Expanded Operations, and Reduced Operations Alternatives............ccocevevvereeeeeneeneene 5-207
Nevada National Security Site Facility Accident Radiological Risks a—

No Action, Expanded Operations, and Reduced Operations Alternatives............ccocvvevverceeeeneennenn 5-208
Nevada National Security Site Facility Accident Chemical Risks— No Action,

Expanded Operations, and Reduced Operations ARRErNatiVES ..........cccveeeeeeveeseece e 5-213
No Action Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants

at the Remote Sensing Laboratory in 2015.........ccvoieiieiie it 5-228
No Action Alternative Greenhouse Gas Emissions by RSL Activity in 2015..........cccccoevevievnnee. 5-229
No Action Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants

at the North Las Vegas FaCility iN 2015 ........coooiiiiieeene e 5-240

No Action Alternative Greenhouse Gas Emissions at the North Las Vegas Facility in 2015 ......... 5-241
Expanded Operations Alternative Emissions of Criteria Pollutants and Hazardous Air

Pollutants at the North Las Vegas FaCility iN 2015 ........ccocooriiineneneeneeeesesese s 5-243
Expanded Operations Alternative Greenhouse Gas Emissions at the

North LasVegas FaCility iN 2015........c.ooiiiieenieene sttt s 5-244
Reduced Operations Alternative Emissions of Criteria Pollutants and Hazardous

Air Pollutants at the North Las Vegas FaCility in 2015...........cooiiiiiiinineneeee e 5-245
Carbon-Dioxide-Equivalent Emissions of Greenhouse Gases by Activities Related

to the North Las Vegas Facility Under the Reduced Operations Alternative for 2015.................... 5-246
No Action Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants

at the Tonopah Test RANGE 1N 2015 ...ttt et 5-264

No Action Alternative Greenhouse Gas Emissions by Tonopah Test Range Activity in 2015....... 5-265
Expanded Operations Alternative Emissions of Criteria Pollutants and Hazardous Air

Pollutants at the Tonopah Test RANGE iN 2015 ........cccviiieeecie e 5-267
Expanded Operations Alternative Greenhouse Gas Emissions at the Tonopah Test Range

1120 TP SRSR 5-268
Reduced Operations Alternative Emissions of Criteria Pollutants and Hazardous Air

Pollutants at the Tonopah Test RaNGE iN 2015 ........cccciiiiiiriieee e 5-270
Reduced Operations Alternative Greenhouse Gas Emissions at the Tonopah Test Range

220 1 o T U 5-271
Tonopah Test Range Accident Radiological Consegquences— No Action,

Expanded Operations, and Reduced Operations AILErNatiVES ..........ccceeevereneviniene e 5-275
Tonopah Test Range Accident Radiological Risks a— No Action, Expanded Operations,

and Reduced Operations AITEIMELIVES .........ccveieiie et 5-275
Aggregated Impacts from all U.S. Department of Energy/National Nuclear Security

AdMINISEIALTION SITES.....eeteitieterie ettt ettt b ettt e b s b e sb e b e s bt ebe e e et e sbesbesbeeaeenes 5-277

XXXV



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 152 of 236

Table of Contents

Chapter 6
Table 6-1

Table 6-2
Table 6-3
Table 64

Table 6-5
Table 66

Table 6-7

Table 6-8

Table6-9

Table 6-10

Table 6-11

Table6-12

Table 6-13
Table6-14
Table 6-15

Chapter 9

Table9-1
Table9-2

Chapter 10

Table 10-1
Table 10-2

U.S. Air Force National Environmental Policy Act Documents Completed for Activities

Within the Cumulative Impacts Region of Influence SINCE 1996 .........cccevvvvvvreeceerenie s
Summary of Renewable Energy Projects Within the Cumulative Impacts Region of Influence.......
Areaof Potential and Existing Ground Disturbance Used in the Cumulative Impacts Analysis.......
Transportation Related Radiological Collective Doses and Risks from Other

U.S. Department of Energy/National Nuclear Security Administration ACtions...........cccccevevereenne.
Cumulative Transportation |mpacts Under the Expanded Operations Alternative.............cc.cceeeuennee.
Annual Cumulative Water Demand at the Nevada National Security Site and the

Tonopah Test Range Under the Expanded Operations Alternative...........coeoveveenencieneneieseneens
Cumulative Incidental Take and Desert Tortoise Habitat Disturbance from 1992 to 2008

at the Nevada National SECUNTY SITE.......oieiiiieiie e
Criteria and Hazardous Air Pollutants from All Sources; Total Emissions for

U.S. Department of Energy/National Nuclear Security Administration Operationsin

Nevada Under the Expanded Operations AIterNatiVe..........ccccceieeieeieesecie et see e
Current and Projected Annual Emissions of Criteria and Hazardous Air Pollutantsin

Nye County, Nevada, from Activities Associated With the Nevada National Security Site

and the Tonopah Test Range Under the Expanded Operations Alternative Compared with

Current Reported Criteria Air Pollutant Emissions in Nye COUNLY ........ccccecveiercieiieseesee e see e
Cumulative Estimated Emissions of Criteria Air Pollutants from U.S. Department of
Energy/National Nuclear Security Administration Facilities and Mgjor Reasonably

Foreseeable Future Actionsin Nye County, NeVada...........cccueiririnninennseee e
Estimated Annual Mobile Source Emissions of Criteria Pollutants that have beenin
Nonattainment from U.S. Department of Energy/National Nuclear Security Administration
Activitiesin Clark County, Nevada, Under the Expanded Operations Alternative............ccocoveuenee.
Comparison of Estimated U.S. Department of Energy/National Nuclear Security
Administration-Related Mobile Source Emissions of Nonattainment Pollutantsin

Clark County with Emissions Projected for All Clark County Mobile Sources..........ccocceeeeveieieenne.
Historical and Projected Waste Disposal at the Nevada National Security Site..........ccccveeeveeeeenennen.
Projected Greater-Than-Class C Waste Generation Rates through 2083 ...........cccceeeiivinenieniieneennn.
Summary of CUMUIGLIVE IMPACES......cceiecireeieese et sre e ereeneeneas

Potentially Applicable Laws, Regulations, Orders, and Other Requirements..........ccoceeeereeeveeneneennn.
Environmental Permits Required for the Nevada National Security Site and the
Nevada National Security Site Facility Operations..........coccoeiirereeierieree e

Cooperating AQENCY MEELINGS ......cceeeeierereresteseeeeeesees e srestesseeses e essessessestessesseeneeneeseessessessenneenees
Consolidated Group of Tribes and Organizations/American Indian Writers Subgroup Meetings ....




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 153 of 236



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 154 of 236

ACRONYMS, ABBREVIATIONS, AND CONVERSION
CHARTS




Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 155 of 236



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 156 of 236

ACRONYMS, ABBREVIATIONS, AND CONVERSION CHARTS

ACEC Areaof Critical Environmental Concern

AEA Atomic Energy Act

AFVs Alternate Fuel Vehicles

AIWS American Indian Writers Subgroup

ALARA aslow asisreasonably achievable

ALOHA Areal Locations of Hazardous Atmospheres
AMS Aerial Measuring System

ARG Accident Response Group

ASSESS Analytical System and Software for Evaluating Safeguards and Security
ATLAS Adversary Time-Line Analysis System

BEEF Big Explosives Experimenta Facility

BLM Bureau of Land Management

BMP best management practice

CAA Clean Air Act

CAPP Chemical Accident Prevention Program

CARE Communities Against a Radioactive Environment
CAS corrective action sites

CAU corrective action unit

CEMP Community Environmental Monitoring Program
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CEQ Council on Environmental Quality

CERT Community Emergency Response Team

CFR Code of Federal Regulations

CGTO Consolidated Group of Tribes and Organizations
CSsP Concentrated Solar Power

CYy calendar year

D&D decontamination and decommissioning

DAF Device Assembly Facility

DAQEM Department of Air Quality and Environmental Management
DARE Drug Abuse Resistance Education

DART days away, restricted, or transferred

dBA decibels A-weighted

DHS U.S. Department of Homeland Security

DoD U.S. Department of Defense

DOE U.S. Department of Energy

DOE/NNSA U.S. Department of Energy/National Nuclear Security Administration
DOT U.S. Department of Transportation

DTRA Defense Threat Reduction Agency

DU depleted uranium

EA Environmental Assessment

EIS environmental impact statement

EMAC Ecological Monitoring and Compliance
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E-MAD
EMS
EPA
EPCRA
ERPG
ETDS
FAA
FACE
FBI
FFACO
FLPMA
FONSI
FR
FRMAC
FTE
FY
GBUAPCD
GCD
GHG
gpd
GTCC
GWP
HABS
HAER
HAP
HAZMAT
HLW
INL
1SO
JASPER
JCATS
KLF
LANL
LLNL
LCF
LLW
LOS
MCL
MEI
MGCF
MGD
MLLW
MSHCP
NAAQS

Engine Maintenance, Assembly, and Disassembly
Environmental Management System

U.S. Environmental Protection Agency
Emergency Planning and Community Right-to-Know Act
Emergency Response Planning Guideline
E-Tunnel Waste Water Disposal System

Federal Aviation Administration

Free-Air Carbon Dioxide Enrichment

Federal Bureau of Investigation

Federal Facility Agreement and Consent Order
Federal Land Policy and Management Act
Finding of No Significant Impact

Federal Register

Federal Radiological Monitoring and Assessment Center
full-time equivalent

fiscal year

Great Basin Unified Air Pollution Control District
greater confinement disposal

greenhouse gas

gallons per day

greater-than-Class C [waste]

global warming potential

Historic American Buildings Survey

Historic American Engineering Record
hazardous air pollutant

hazardous materials

high-level radioactive waste

Idaho National Laboratory

International Organization for Standardization
Joint Actinide Shock Physics Experimental Research
Joint Conflict and Tactical Simulations

Kistler Launch Facility

Los Alamos National Laboratory

Lawrence Livermore National Laboratory

latent cancer fatality

low-level radioactive waste

level of service

maximum contaminant level

maximally exposed individual

Mojave Global Change Facility

million gallons per day

mixed low-level radioactive waste

Multi-Species Habitat Conservation Plan

National Ambient Air Quality Standards
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NAC
NAGPRA
NASA
NDEP
NEPA
NESHAPs
NEST
NHPA
NLVF
NSO
NNSS
NOI
NPDES
NPS
NPTEC
NRC
NRHP
NRS
NSO
NSTec
NTS
NUREG
OSHA
osT
P.L.
PCB
PEIS

pH

PM,
PSD
PWS
QAPP
rad
RADTRAN
RAP
RCRA
rem
RIMSII
RISKIND
RNCTEC
ROD
ROI
RREM
RSL
RTG

Nevada Administrative Code

Native American Graves Protection and Repatriation Act
National Aeronautics and Space Administration

Nevada Division of Environmental Protection

National Environmental Policy Act of 1969

National Emission Standards for Hazardous Air Pollutants
nuclear emergency support team

National Historic Preservation Act

North Las Vegas Facility

Nevada Site Office

Nevada Nationa Security Site

Notice of Intent

National Pollutant discharge Elimination System

National Park Service

Nonproliferation Test and Evaluation Complex

U.S. Nuclear Regulatory Commission

National Register of Historic Places

Nevada Revised Statute

Nevada Site Office

National Security Technologies, LLC

Nevada Test Site

U.S. Nuclear Regulatory Commission Regulation
Occupational Safety and Health Act

Office of Secure Transportation

Public Law

polychlorinated biphenyl

Programmatic Environmental Impact Statement
ameasure of acidity or basicity

particulate matter with an aerodynamic diameter less than or equa to , micrometers
Prevention of Significant Deterioration

public water system

Quality Assurance Program Plan

radiation absorbed dose

Radioactive Materia Transportation Risk Assessment Code 6
Radiological Assistance Program

Resource Conservation and Recovery Act

roentgen equivalent man

Regional Input-Output Modeling System I1

Risks and Consequences of Radioactive Material Transport computer code
Radiological/Nuclear Countermeasures Test and Evaluation Complex
Record of Decision

region of influence

Routine Radiological Environmental Monitoring

Remote Sensing Laboratory

radioi sotope thermoel ectric generator

xli
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RWAP Radioactive Waste Acceptance Program
RWMC Radioactive Waste M anagement Complex
RWMS Radioactive Waste Management Site

SA Supplement Analysis

SARA Superfund Amendments and Reauthorization Act
SEZ solar energy zones

SNM specia nuclear materials

SNWA Southern Nevada Water Authority

SPA Specific Planning Area

SSO Sandia Site Office

SWAT special weapons and tactics

SWEIS site-wide environmental impact statement
TCE tetrachloroethene

TNT 2,4,6-trinitrotoluene

TPH total petroleum hydrocarbons

TRAGIS Transportation Routing Analysis Geographic Information System
TRC total recordable cases

TRU transuranic waste

TSCA Toxic Substances Control Act

TSD treatment, storage, and disposal

TTR Tonopah Test Range

TRUPACT Transuranic Package Transporter

TYSP Ten-Year Site Plan

UGTA Underground Test Area

USAF United States Air Force

U.SC. United States Code

USFS U.S. Forest Service

USFWS U.S. Fish and Wildlife Service

USGS U.S. Geologica Survey

Uxo unexploded ordnance

VOC volatile organic compound

WAC waste acceptance criteria

WIPP Waste Isolation Pilot Plant

ZPPR zero power plutonium reactor

°C degrees Centigrade

oF degrees Fahrenheit

uS microsiemens

xlii
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CONVERSIONS

METRIC TO ENGLISH ENGLISH TO METRIC
Multiply by To get Multiply by Toget

Area

Square meters 10.764 Square feet Square feet 0.092903 Square meters

Square kilometers 247.1 Acres Acres 0.0040469 Square kilometers

Square kilometers 0.3861 Square miles Square miles 2.59 Square kilometers

Hectares 2471 Acres Acres 0.40469 Hectares
Concentration

Kilograms/square meter 0.16667 Tongdacre Tongdacre 0.5999 Kilograms/square meter

Milligrams/liter 12 Parts/million Parts/million 1@ Milligrams/liter

Micrograms/liter 1 Parts/billion Parts/billion 12 Micrograms/liter

Micrograms/cubic meter 1° Parts/trillion Partg/trillion 12 Micrograms/cubic meter
Density

Gramg/cubic centimeter 62.428 Pounds/cubic feet || Pounds/cubic feet 0.016018 Gramg/cubic centimeter

Grams/cubic meter 0.0000624 Pounds/cubic feet || Pounds/cubic feet 16,025.6 Grams/cubic meter
Length

Centimeters 0.3937 Inches Inches 254 Centimeters

Meters 3.2808 Feet Feet 0.3048 Meters

Kilometers 0.62137 Miles Miles 1.6093 Kilometers
Temperature

Absolute

DegreesC + 17.78 18 Degrees F DegreesF - 32 0.55556 DegreesC
Relative
DegreesC 18 Degrees F Degrees F 0.55556 DegreesC

Velocity/Rate

Cubic meters/second 2118.9 Cubic feet/minute || Cubic feet/minute 0.00047195 Cubic meters/second

Grams/second 7.9366 Pounds/hour Pounds/hour 0.126 Grams/second

Meters/second 2.237 Miles’hour Miles’hour 0.44704 Meters/second
Volume

Liters 0.26418 Gallons Gallons 3.78533 Liters

Liters 0.035316 Cubic feet Cubic feet 28.316 Liters

Liters 0.001308 Cubic yards Cubic yards 764.54 Liters

Cubic meters 264.17 Gallons Gallons 0.0037854 Cubic meters

Cubic meters 35.315 Cubic feet Cubic feet 0.028317 Cubic meters

Cubic meters 1.3079 Cubic yards Cubic yards 0.76456 Cubic meters

Cubic meters 0.0008107 Acre-feet Acre-feet 1233.49 Cubic meters
Weight/Mass

Grams 0.035274 Ounces Ounces 28.35 Grams

Kilograms 2.2046 Pounds Pounds 0.45359 Kilograms

Kilograms 0.0011023 Tons (short) Tons (short) 907.18 Kilograms

Metric tons 1.1023 Tons (short) Tons (short) 0.90718 Metric tons

ENGLISH TO ENGLISH

Acre-feet 325,850.7 Gallons Gallons 0.000003046 Acre-feet
Acres 43,560 Square feet Square feet 0.000022957 Acres
Square miles 640 Acres Acres 0.0015625 Square miles

a. Thisconversion isonly valid for concentrations of contaminants (or other materials) in water.

METRIC PREFIXES
Prefix Symbol Multiplication factor

exa E 1,000,000,000,000,000,000 = 10%*
peta- P 1,000,000,000,000,000 = 10%®
tera- T 1,000,000,000,000 = 10
giga- G 1,000,000,000 = 10°
mega- M 1,000,000 = 10°
kilo- k 1,000 = 10°
deca- D 10 = 10
deci- d 0.1 = 10*
centi- c 0.01 = 102
milli- m 0.001 = 10°
micro- n 0.000 001 = 10°
nano- n 0.000 000001 = 10°
pico- p 0.000 000 000 001 = 102

xliii
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5.0 ENVIRONMENTAL CONSEQUENCES

This chapter provides the scientific and analytical basis for the comparison of the alternatives identified in
this Ste-Wide Environmental Impact Statement for the Continued Operation of the Department of
Energy/National Nuclear Security Administration Nevada National Security Ste and Off-Ste Locations
in the State of Nevada (NNSS SWELS). This discussion addresses the potential direct and indirect effects
of each of the alternatives. Within this chapter, the analysis is organized based on the following
geographic sites covered within this site-wide environmental impact statement (SWEIS): the Nevada
National Security Site (NNSS); the Remote Sensing Laboratory (RSL) at Nellis Air Force Base; the North
Las Vegas Facility (NLVF); and the Tonopah Test Range (TTR). For each geographic site, potentia
environmenta consequences are then addressed for the following environmental resource areas:

e LandUse

¢ Infrastructure and Energy
e Transportation

e  Socioeconomics

e Geology and Soils

e Hydrology

e Biologica Resources

e Air Quality and Climate
e Visual Resources

e Cultural Resources

e Waste Management

e Human Health

e Environmental Justice

Within each environmental resource area, this SWEIS analyzes the potentia environmental consequences
associated with the three aternatives (No Action, Reduced Operations, and Expanded Operations)
identified in Chapter 3 of this SWEIS. Under each aternative, the potential environmental consequences
are aso described in relation to the three major missions (National Security/Defense, Environmental
Management, and Nondefense) described in Chapter 3 of this SWEIS. For some environmental resource
areas, additional technical information used to support the analysis is contained in separate appendices.
A summary comparison of the mission-based program activities under each of the proposed alternativesis
presented in Chapter 3, Table 3—1, of thisNNSS SWMEIS. Section 5.5 provides the combined impacts of all
four U.S. Department of Energy/National Nuclear Security Administration (DOE/NNSA) sites in Nevada
for certain resource areas. In Section 3.4, DOE/NNSA identified its Preferred Alternative. DOE/NNSA’s
Preferred Alternative is a “hybrid” alternative comprising various programs, capabilities, projects, and
activities selected from among the three aternatives. Chapter 3, Table 3-3, of this NNSS SWEIS provides
a comparison of mission-based program activities under the three alternatives and visually identifies
which elements of the three aternatives were selected for the Preferred Alternative. Tables 34, 3-5,
3-6, and 3—7 also summarize the potential environmental consequences associated with implementing the
Preferred Alternative.

Throughout this chapter, the perspectives of American Indian tribes and groups regarding the
environmental consequences of DOE/NNSA activities in Nevada are summarized in shaded and marked
text boxes identified with a Consolidated Group of Tribes and Organizations (CGTO) feather icon. The
full text of American Indian perspectivesis contained in Appendix C of this SWEIS, which was prepared
by the American Indian Writers Subgroup of the CGTO.
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The impact analysis for this SWEIS is based on the best data available, considering current environmental
conditions, activities, and facilities. This SWEIS considers ongoing and proposed programs, capabilities,
and projects (i.e., activities) at DOE/NNSA facilities in Nevada over the next 10 years. The nature of
ongoing activities and their relationship to associated environmental impacts are well understood. In
contrast, however, the nature of proposed activities is less well known. In the interest of disclosing
potential environmental impacts that could occur at the NNSS and offsite locations over the next 10 years,
this SWEIS includes ongoing activities, as well as a number of activities that are in planning and
devel opment.

To assess potential environmental impacts from all such activities, it was necessary for DOE/NNSA to
estimate at a programmatic level certain aspects of the proposed activities, such as the potential area of
land disturbance or the amount of groundwater that may be required. DOE/NNSA incorporated these
programmatic-level estimates, aong with more-detailed information on ongoing, better-understood
activities, into the analysis of impacts. For instance, estimated areas of land disturbance for both
proposed and well-defined activities were used to determine the potential impacts on resources such as
soils (area of disturbance and erosion), cultural resources (number of sites potentialy affected), and
biology (vegetation/habitat |oss, number of desert tortoises affected).

DOE/NNSA understands that the level of National Environmental Policy Act (NEPA) analysis conducted
for some proposed activities may not be sufficient to permit implementation, and such activities could
require additional NEPA analysis. These activities are identified in Chapter 3. DOE/NNSA will conduct
NEPA reviews for these activities, as appropriate, in the future. DOE/NNSA’s NEPA review procedures
are described in Chapter 9, Section 9.1.1.

In this SWEIS, DOE/NNSA analyzed potential environmental impacts resulting from proposed activities
that may occur within a 10-year planning window, including long-term as well as short-term effects. The
durations of impacts vary for individual resource areas, and are dependent upon whether the impacts are
due to construction activities, which typically would last no more than afew years, from the operation of
facilities, which would last for many years, or from actions for which impacts could last for hundreds of
years or longer. For some resource areas, such as biological and cultural resources, potential impacts are
primarily dependent on the amount of land that would be newly disturbed due to ongoing or proposed
projects and activities; these impacts would occur “one time” and would not change over time. For other
resource areas, such as air quality, potential impacts are dependent primarily on the duration of project
construction in the short term, and the level of operations in the longer term; such longer-term impacts
would occur on an annual basis, and would continue for as long as these projects and activities continue.
Although some activities may eventually cease, such as disposal of low-level radioactive waste (LLW),
potential impacts would not appear for many decades, but would then last for hundreds or thousands of
years. The presentation of potential environmental impacts in this NNSS SWVEIS reflects these durations
for each resource area, as appropriate.

In 2008, DOE/NNSA estimated that approximately 80,000 acres (9 percent) of NNSS land had been
disturbed. Table 5-1 shows the potential amount of additional land disturbance that would result under
each of the three dternatives addressed in this SWEIS. Under each alternative in the table, areas of
potential land disturbances are noted by mission area, program, and activity. The data used to develop the
table were derived from the descriptions in Chapter 3; these data include disturbances associated with
ongoing and proposed activities that were used as a basis for an adequate NEPA analysis, as well as
disturbances associated with potential activities that are less well developed at this time. In addition, all
of these potential land disturbances were assumed to affect previoudy undisturbed land; however, in
some cases, lands that are currently disturbed would be used for proposed and potential activities. For
these reasons, the land disturbance areas displayed in Table 5-1 provide one of the bases for a
conservative analysis of potential impacts.
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5.1.3 Transportation and Traffic

Section 5.1.3.1 evaluates both radiologica and
nonradiological impacts from shipment of radioactive
waste to the NNSS, onsite shipment of radioactive
waste, and shipment of other radioactive materials to
and from the NNSS; only nonradiological impacts
would result from shipment of nonradioactive
materials. Radiological impacts are those associated
with the effects of low levels of radiation emitted
during incident-free transportation and those resulting
from the accidental release of radioactive materias;
radiological impacts are expressed as additional latent
cancer fatalities (LCFs). Nonradiological impacts are
independent of the nature of the cargo being
transported and are expressed as traffic accident
fatalities when there is no release of radioactive
material. Note that al shipments must meet U.S.
Department of Transportation (DOT) regulations, and
the packaging of radioactive materials must meet U.S.
Nuclear Regulatory Commission regulations, as
discussed in Appendix E, Sections E.3.1 and E.3.2.
NNSS shipments have never exceeded regulatory
requirements for transportation radiation limits.

Section 5.1.3.2 discusses the traffic impacts that
would result from changes in the current numbers of
personnd trips and trucks transporting radioactive
and nonradioactive materials due to the differing
activity levels among aternatives. Traffic impacts
are expressed as the percent change in the number of
onsite and regional (i.e., offsite) daily vehicle trips
and changes in roadway levels of service associated
with transporting personnel, materials, and waste.

The following criteria are used to analyze the risks of potential transportation activities during
incident-free operations and accidents:

e Radiation dose and risk to the public, including cumulative effects on the population and effects
on maximally exposed individuals (MEIS)

e Radiation dose and risk to workers, including cumulative effects on the worker population and
effectson MEls

e Number of traffic fatalities resulting from traffic accidents (not related to the radioactive cargo)
These criteria are used to evaluate potential impacts on onsite and regional traffic conditions:

e Percent change in average daily traffic for onsite and regional traffic conditions

o Degree of change in the volume-to-capacity and resulting level of service for key roadways under
regional traffic conditions

Increases in nonradioactive pollutants from traffic emissions are discussed in Section 5.1.8. Appendix E
contains a more detailed description of the transportation anaysis and results.

5-37
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5.1.3.1 Transportation

Methodology and Assumptions. Shipping packages
containing radioactive materials emit low levels of
radiation; the amount of radiation depends on the kind
and amount of transported materials. DOT regulations
(49 CFR Part 173 Subpart 1) require shipping packages
containing radioactive materials to have sufficient
radiation shielding to limit the radiation to 10 millirem
per hour at a distance of 6.6 feet from the transporter. For
incident-free transportation, the potential human health
impacts of the radiation field surrounding the
transportation packages were estimated for transportation
workers and the genera population aong the route (off-
traffic, or off-link), as well as for people sharing the route
(in-traffic or on-link) and at rest areas and other stops
along the route. The Radioactive Material Transportation
Risk Assessment Code6 (RADTRAN) computer
program (SNL 2009b) was used to estimate the impacts
on transportation workers, the public, and an MEI (e.g., a
person stuck in traffic, a gas dation attendant, an
inspector).

Transportation accidents involving radioactive materials
present both nonradiological and radiological risks to
workers and the public. Nonradiological impacts of
transportation accidents include traffic accident fatalities.
Radioactive material would be released during
transportation accidents only when the package carrying
the material is subjected to forces that exceed the package
design standard. Only a severe fire and/or a powerful
collision, both events of extremely low probahility, could
damage a transportation package of the type used to
transport radioactive material to the extent that
radioactivity would be released to the environment with
significant consequences.

The radiological impact of a specific accident is
expressed in terms of probabilistic risk (i.e., dose-risk),
which is defined as the accident probability (accident
frequency) multiplied by the accident consequences
(dose). The overadl radiological risk estimate is obtained
by summing the individual radiological risks from all
reasonably conceivable accidents. Analysis of accident
risks accounts for a spectrum of accident severities,
ranging from high-probability accidents of low severity
(e.g., fender benders) to hypothetical high-severity
accidents that have a low probability of occurrence. In
addition to calculating the radiological risks that would
result from all reasonably conceivable accidents during

Waste Transportation through the
Las Vegas Valley

Historically, the U.S. Department of Energy (DOE)
committed to the State of Nevada that it would avoid
shipping low-level radioactive waste (LLW) through
the Interstate 15/U.S. Route 95 interchange in Las
Vegas, Nevada. This commitment was made when
major highways, such as Interstate 15 and U.S.
Route 95, were unable to accommodate increased
traffic volumes. The commitment, as stated in the
Waste Acceptance Criteria (WAC) for the Nevada
National Security Site (NNSS), avoided Hoover Dam
and Las Vegas. In compliance with this requirement,
commercial carriers of LLW used alternate shipping
routes, such as Nevada State Route 160.

Now, the transportation infrastructure throughout
metropolitan Las Vegas, such as Interstate 15 and
U.S. Route 95, has been expanded and improved.
In addition, the 215 Beltway was built to take traffic
around the center of Las Vegas. Moreover,
highways that continue to be used to transport
waste, such as Nevada State Route 160, have
experienced increased traffic as the population has
grown in that area of the valley.

The National Nuclear Security Administration
(NNSA) has analyzed two transportation cases: one
that reflects the existing commitment (Constrained
Case) and one that permits shipments through the
greater metropolitan Las Vegas area (Unconstrained
Case). This analysis was undertaken to develop a
greater understanding of the potential environmental
consequences of shipping such waste through and
around metropolitan Las Vegas and to provide
information relevant to consideration of potential
highway routing-related revisions to NNSS’s WAC.
Although an analysis of LLW/mixed low-level
radioactive waste (MLLW) shipping routes is
included in this site-wide environmental impact
statement, individual decisions on routing will not be
made as part of this National Environmental Policy
Act process. Such decisions are developed in
accordance with NNSA'’s standard practices, which
include consultation with the State of Nevada, and,
when finalized, become publicly available through
publication on the NNSS website.

After consultation with the Nevada Division of
Environmental Protection as part of the WAC
revision process, DOE/NNSA announced in

September 2012 (www.nv.doe.gov) that it would
retain the current highway routing restrictions for
shipments of LLW/MLLW in the greater Las Vegas
metropolitan area and, therefore, there would be no
need to revise the WAC in this regard (DOE 2012).

transportation of radioactive materials, this SWEIS assesses the highest consequences of a maximum
reasonably foreseeable accident with a radioactive release frequency greater than 1 x 107 (1 chance in
10 million) per year in an urban or suburban population area aong the route. This latter analysis used the
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Risks and Consequences of Radioactive Material Transport (RISKIND) computer program to estimate
dosesto individuals and populations (Y uan et al. 1995).

Incident-free radiological health impacts are expressed in terms of additional LCFs. Radiological health
impacts from accidents are also expressed as additional LCFs. Nonradiological accident impacts are
expressed as additional immediate (traffic accident) fatalities. LCFs associated with radiological
exposure were estimated by multiplying the occupational (worker) and public dose by a dose conversion
factor of 0.0006 LCFs per rem or person-rem of exposure (DOE 2003d). The health impacts associated
with the shipment of radioactive wastes were calculated assuming that al wastes would be transported
using either truck or rail transport. Health impacts associated with the shipment of specia nuclear
materia (SNM) and nuclear weapons were cal culated assuming these materials would be transported by
DOE safeguards transporters.

In determining transportation risks, per-shipment risk factors were caculated for incident-free and
accident conditions using the RADTRAN 6 computer program (SNL 2009b) in conjunction with the
Transportation Routing Analysis Geographic Information System (TRAGIS) computer program (Johnson
and Michehaugh 2003) to choose transportation routes in accordance with DOT regulations. The
TRAGIS program provides population density estimates for rural, suburban, and urban areas along the
routes based on the 2000 U.S. census. The population density estimates were escalated to 2016
population density estimates using state-level 2000 and 2010 census data and assuming popul ation growth
between 2000 and 2010 would continue through 2016. The region of influence for this analysis is the
affected population, including individuals living within 0.5 miles of each side of the road or rail line for
incident-free operations and, for accident conditions, individuals living within 50 miles of the accident.
The MEI was assumed to be a receptor located 330 feet directly downwind from the accident. Additiona
details on the analytical approach and on modeling and parameter selections are provided in Appendix E
of this SWEIS.

Route-specific accident and fatality rates for commercial truck transports and rail shipments were used to
determine the risk of traffic accident fatalities (Saricks and Tompkins 1999) after being adjusted for
possible under-reporting (UMTRI 2003). Statistics specific to DOE safeguards transporters are used for
safeguards transporters shipments (Phillips, Clauss, and Blower 1994). The methodology for obtaining
and using accident and fatality ratesis provided in Appendix E, Section E.6.2.

This NNSS SWEIS presents transportation analyses of two cases. a Congrained Case and an
Unconstrained Case.

Maximally Exposed Individual (MEI) — A hypothetical individual whose location and habits result in the
highest total radiological exposure (and thus dose) from a particular source for all relevant exposure routes
(e.0., inhalation, ingestion, direct exposure).

Rem — A unit of radiation dose used to measure the biological effects of different types of radiation on
humans. The dose in rem is estimated using a formula that accounts for the type of radiation, the total
absorbed dose, and the tissues involved. One thousandth of a rem is a millirem. The average dose to an
individual in the United States received primarily from natural background sources of radiation is about
310 millirem per year; the national average, including medical sources, is about 620 millirem per year.

Person-rem — A unit of collective radiation dose applied to a population or group of individuals. It is
calculated as the sum of the estimated doses, in rem, received by each individual of the specified population.
For example, if 1,000 people each received a dose of 1 millirem, the collective dose would be 1 person-rem
(1,000 persons x 0.001 rem).

Latent cancer fatalities (L CFs) — Deaths from cancer resulting from, and occurring sometime after, exposure
to ionizing radiation or other carcinogens. This site-wide environmental impact statement focuses on LCFs as
the primary means of evaluating health risk from radiation exposure. The values reported for LCFs are the
increased risk of afatal cancer for an MEI or noninvolved worker or the increased risk of a single fatal cancer
occurring in an identified population.
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Constrained Case

For the Constrained Case, DOE/NNSA was assumed to maintain current operational practices by
avoiding transporting waste and materials across the Colorado River near the Hoover Dam and on the
interstate system within Las Vegas. It was further assumed that shipments approaching the NNSS from
the south (via Interstate 40 [1-40]) would use U.S. Route 95 to Nevada State Route 164, to I-15, to
Nevada State Route 160, to U.S. Route 95. Shipments approaching the NNSS from the north would use
U.S. Routes 50, 6, and 95. Shipments from the TTR would use U.S. Routes 6 and 95. The Constrained
Case is analyzed for all dternatives and addresses both radioactive waste and other radioactive material
transports.

As appropriate, for each SWEIS alternative, transportation impacts were evaluated for transport of
(1) LLW and MLLW to the NNSS for disposal and from the NNSS to a treatment facility and then
returned; (2) transuranic (TRU) waste from the NNSS to Idaho National Laboratory (INL) for treatment
and certification; (3) SNM to and from the NNSS; (4) nuclear weapons to and from the NNSS for
exchange of limited life components; (5) nuclear weapons to the NNSS for dismantlement and subsequent
transport of plutonium to Pantex, canned subassemblies to the Y-12 Plant, and milliwatt generatorsto Los
Alamos National Laboratory; (6) seadled sources from San Antonio, Texas, to the NNSS; and
(7) nonradioactive hazardous and sanitary waste and recyclables from the NNSS. The numbers of
transports of LLW and MLLW to the NNSS were based on DOE/NNSA projections as estimated by
waste generators (see Appendix E, Table E-3). The numbers of transports for other wastes and materials
were based on programmatic needs as described in Appendix A.

For the Expanded Operations Alternative, LLW and MLLW volumes from waste generators were
determined using data from the Waste Management Information System. These waste volumes were
apportioned to containers and number of shipments using historical data regarding the types of containers
typically received (note that containers may be used to transport waste to the NNSS that were not
assumed as part of this analysis, as described in Appendix E, Table E-4). These volumes were
apportioned to regions of the United States (see Appendix E, Figure E-2) based on the locations of the
waste generators. The following regions were used for analyzing radioactive waste shipments: Northeast,
South, Southeast, Upper Midwest, Southwest, Mountain West, West, and Northwest (see Appendix E,
Figure E-2, for a depiction of the regions). The transportation analysis was based on the regiona waste
volume totals so that waste generators would not be limited to those obtained from the Waste
Management Information System. The waste volume from each region was assumed to be received from
aregional location that would provide a conservative estimate of the impacts from transporting from that
region based on distance traveled and population density along the route. This approach was used
because not al potential waste generators may be identified in the Waste Management Information
System and to account for the amount of uncertainty in the magnitude of waste volume projections.

For the No Action Alternative and Reduced Operations Alternative, it was assumed that the total amount
of LLW to be received over a 10-year period, 15,000,000 cubic feet, would be based on the average
annua volumes received between FY 1997 and the end of FY 2010. The volume of MLLW analyzed
under the No Action and Reduced Operations Alternatives is 900,000 cubic feet, which was based on the
permitted volume of Cell 18 at the Area 5 Radioactive Waste Management Complex (RWMC) (the actual
permitted volume is 899,996 cubic feet). This volume was apportioned to the waste generators shown in
Appendix E, Table E-3, using the percentage of the total volume each waste generator contributed to the
waste projections under the Expanded Operations Alternative.
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DOE has completed NEPA documentation for other projects in the DOE Complex in which waste was
projected to be transported to the NNSS; these documents have not yet been included in the Waste
Management Information System. These waste streams are included under the Expanded Operations
Alternative with their transportation impacts shown separately. These waste streams include conversion
products from Portsmouth, Ohio, and Paducah, Kentucky (DOE 2004e, 2004d), decommissioning waste
from the West Valley Demonstration Project (DOE 2010c), and uranium-233 downblending waste from
Oak Ridge National Laboratory (DOE 2010b).

To assess incident-free and transportation accident impacts related to radioactive waste shipments,
radioactive waste shipments were assumed to be conducted by truck or by a combination of rail and truck.
Rail transport to the NNSSis not possible; therefore, rail cargo must be transferred to trucks at a transfer
station. DOE/NNSA is not proposing to construct or procure construction of any new rail-to-truck
transfer facilities to accommodate shipments of radioactive waste or materials under any of the
aternatives considered in this SWEIS. For purposes of anaysis only for the Constrained Case, two
transfer station sites were assumed: Parker, Arizona, and West Wendover, Nevada. These stations are
those outside of Las Vegas, but nearest to the NNSS, at which transfers have occurred in the past. The
overall transportation impacts associated with using transfer stations at Parker and West Wendover would
be comparable to other locations in the vicinity of the NNSS. For instance, use of atransfer station at
Arden, south of LasVegas, would yield comparable results because it is located along the truck route
between Parker and the NNSS. For LLW and MLLW waste shipments, Appendix E, Figure E-3, depicts
the analyzed truck and rail routes from each region of the United States while Appendix E, Figure E4,
depicts the analyzed truck routes from the transfer stations at Parker, Arizona, and West Wendover,
Nevada, to the NNSS.

The NNSS would send TRU waste to INL for treatment and certification before shipping it to the Waste
Isolation Pilot Plant (WIPP) in New Mexico. Rail transport was not analyzed for TRU waste. The INL
contractor would assume responsibility for treating, certifying, and transporting the TRU waste to WIPP.

Nuclear weapons and SNM would be transported to and from the NNSS by safeguards transporters.
Types of SNM are identified in Appendix A, Section A.2.1.1. Truck routes between specific origination
and destination sites were analyzed for the transportation of SNM. For nuclear weapons, routes from
different regions of the United States were analyzed, and the route that yielded the highest impacts was
used for the analysis.

Unconstrained Case. In the Unconstrained Case, both all truck and combined rail-truck transportation
were analyzed to consider all routes within the bounds of the existing regulatory parameters and legal
constraints, as well as to reflect major changes and upgrades made to the Las Vegas Valey highway
infrastructure over the past 15 years.

(@ All truck: Impacts were anayzed for two route segments. The first segment is from the
originating regional site to an entry point to Las Vegas (see Appendix E, Figure E-5). These
entry points are Henderson (at the intersection of 1-515 and U.S. Route 95), Apex (on I-15 north
of LasVegas), and Arden (on I-15 just south of the junction of I-15 and 1-215). Only some of the
offsite shipments were analyzed to each entry point, with the sum entering all three points being
100 percent of the shipments. This provides a more realistic analysis such that truck shipments
would only enter the Las Vegas area from a direction that makes the most sense (for example,
shipments from the West region would not go to Henderson, but would enter the Las Vegas area
at Arden). The second segment consists of different routes from these entry points to the NNSS.
It was assumed there would be no route limitations in the Las Vegas area; shipments could
proceed through or around Las Vegas on severa different possible routes, as depicted in
Figure5-4. Truck routes were analyzed in segments to make it easier to analyze multiple routes
(different segments can be added together).
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Figure5+4 Transportation Routes Analyzed in Las Vegasfor the Transport of Low-Level and

Mixed L ow-L evel Radioactive Wastefor the Unconstrained Case

Rail-Truck: Rail-truck transportation impacts were also analyzed by route segment. The first
segment is rail transport from each region of the United States to a transfer station location in the
LasVegas region. All of the rail shipments were assumed to be transported to five different
transfer station locations, where they would be transferred to truck. As depicted in Figure 5-5,
these five locations are West Wendover, Apex, and Arden, Nevada, and Parker and Kingman,
Arizona. [Note: In practice, the location a which shipments would be received would be
dependent on arrangements made by the shipper. The actual impacts would fall within the range
of results determined in this analysis. In addition, as noted above, DOE/NNSA is not proposing
to construct or procure construction of any new rail-to-truck transfer facilities to accommodate
shipments of radioactive waste or materials under any of the alternatives considered in this
SWEIS.] Appendix E, Figures E-7 and E-8, show the rail routes to each transfer station location.
When analyzing rail-to-truck transportation, truck transport from an analyzed transfer station to a
Las Vegas entry point (identified in (a) above) was evaluated as a segment, as depicted in
Appendix E, Figure E-9. Note that the truck segment from the transfer station to the entry point
is only applicable to West Wendover, Parker, and Kingman because the transfer stations at Apex
and Arden are dready located at an entry point to Las Vegas. Truck transport from
West Wendover would proceed to the Apex entry point; truck transport from Parker would
proceed to Henderson via U.S. Route 95; and truck transport from Kingman would proceed to
Henderson via U.S. Route 93 over the bridge downstream of the Hoover Dam. The final segment
is truck travel from a Las Vegas entry point to the NNSS as described in () above and depicted
in Figure 5-4.
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Figure5-5 Transfer Station Locations and Analyzed Routes from
These Locationsto Las Vegasfor the Unconstrained Case
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In addition to analyzing the use of transfer stations in the Las Vegas region, truck-to-rail transfer station
locations were analyzed for three different regions of the United States: Southwest region, Northeast
region, and West region (see Appendix E, Figure E-2, for a depiction of the regions). This analysis was
performed to provide representative impacts associated with transporting LLW/MLLW from generating
sites in these regions to aregional transfer station. These regions were selected because there are known
possible LLW and/or MLLW generating sites in these regions that do not have direct accessto rail.

Comparison of Impacts. Table 5-9 provides the estimated number of waste truck shipments under each
alternative from each region, by container type for LLW and MLLW. A shipment is defined as the
amount of waste transported on a single truck or asingle railcar. The number of rail shipments would be
half of the number of truck shipments. The different types of containers shown in the table are described
in Appendix E, Section E.4.2.

TRU waste would be generated at the NNSS under all alternatives. Projected TRU waste shipments
would include waste in storage, TRU waste generated by the Joint Actinide Shock Physics Experimental
Research Facility (JASPER) operations from 2011 through 2020, and wastefrom environmental
restoration activities at the TTR and the Nevada Test and Training Range. Table 5-10 shows the number
of shipments of TRU waste, radioisotopic thermoelectric generators, sealed sources, SNM, and nuclear
weapons under each dternative.

Impacts are presented for the Constrained Case for the No Action, Reduced Operations, and Expanded
Operations Alternatives for transport of all radioactive waste and materials. Tables 5-11 and 5-12
present the estimated impacts associated with the Constrained Case for each alternative for radioactive
waste and radioactive materials, respectively. Section 5.1.3.1.2.2 presents the estimated impacts
associated with the Unconstrained Case.
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Table 59 Estimated Numbersof Truck Shipments of L ow-L evel and Mixed L ow-L evel
Radioactive Waste Under Each Alternative Over a 10-Year Period ?

Container Type
Total Number TypeB
| n-State/Out-of-State Source of Shipments Drums B-25 Box Sealand” B-12 Box Container ¢
No Action and Reduced Operations Alternative
Northeast 140 14 89 41 0 0
South 8,200 520° 1,500 2,300 0 3,900
Southeast 120 15 26 76 0 0
Upper Midwest 9,700 490 2,500 6,700 0 7
Southwest 3,100 3,100 9 10 0 0
Mountain West 1,200 1 320 350 480 96
West 1,100 670 120 270 0 0
Northwest 7 1 2 4 0 0
Other Out-of-State Shipments® 1,600 N/A N/A 1,600 N/A N/A
Total — Out-of-State Waste 25,000 4,800 4,600 11,000 480 4,000
In-State' 2,300 790 0 1,500 0 0
Total —All ° 27,000 5,600 4,600 13,000 480 4,000
Expanded Oper ations Alter native
Northeast 290 31 180 82 0 0
South 19,000 2,800° 3,100 5,000 0 8,200
Southeast 310 30 100 180 0 0
Upper Midwest " 20,000 1,000 5,100 14,000 0 14
Southwest 7,800 7,800 20 19 0 0
Mountain West 3,100 1 1,200 740 990 190
West 3,000 2,200 250 560 0 0
Northwest 24 4 16 4 0 0
Other Out-of-State Shipments' 26,000 N/A N/A N/A N/A N/A
Total — Out-of-State Waste! 80,000 14,000 10,000 21,000 990 8,400
In-State ' 15,000 100 0 15,000 0 0
Total —All ° 95,000 15,000 10,000 36,000 990 8,400

N/A = not applicable.

& Number of rail shipments was assumed to be one-half of the number of truck shipments, except for the number of rail shipments for
transporting depleted uranium conversion products (see footnote g).

For purposes of analysis, it was assumed that bulk bags would be transported in International Organization for Standardization
(Sealand) containers.

¢ A Type B container is used to transport remote-handled LLW or MLLW.

9 Includes shipment of MLLW from the NNSS to the Oak Ridge, Tennessee, area for treatment, as well as return of the treated waste
to the NNSS.

Includes shipments analyzed in other NEPA documents, such as 1,026 truck shipments from Paducah, Kentucky, in the South
region (DOE 2002¢, 2004d) and 553 truck shipments from Portsmouth, Ohio, in the Upper Midwest region (DOE 2002e, 2004e€).
These shipments were assumed to consist of Sealand containers transporting depleted uranium conversion products.

Includes radioactive waste generated by environmental restoration activities at the Nevada Test and Training Range and Tonopah
Test Range (230 shipments of Sealand containers for the No Action and Reduced Operations Alternatives and 13,000 shipments of
Sealand containers for the Expanded Operations Alternative).

Total may not equal the sum of contributions due to rounding.

In addition to shipments estimated from the DOE Waste Management Information System, these numbers include estimated
shipments of waste from operation and decontamination and decommissioning of the U.S. Enrichment Corporation lead cascade fuel
enrichment facility and operation of the U.S. Enrichment Corporation fuel enrichment full-scale facility.

Includes shipments analyzed in other NEPA documents as follows: 12,243 truck shipments from the West Valley Demonstration
Project in the Northeast region (DOE 2010c); 367 shipments of uranium-233 downblending waste from Oak Ridge National
Laboratory in the South region (DOE 2010b); and uranium oxide conversion product consisting of 7,240 truck shipments from
Paducah, Kentucky, in the South region (DOE 2004d) and 5,834 truck shipments from Portsmouth, Ohio, in the Upper Midwest
region (DOE 2004e). For the uranium oxide conversion products, the number of truck shipments is based on depleted uranium
hexafluoride cylinders being filled with uranium oxide conversion product, two cylinders per truck. The numbers of rail shipments
required for shipment of uranium oxide conversion products are 5,963 from Paducah (DOE 2004d) and 3,216 from Portsmouth
~ (DOE 2004€). This does not include shipments that would occur after 2020.

' Thetotal values provided for each container type include 26,000 ‘ Other Out-of-State Shipments.” See footnotei for details.

b
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Table 5-10 Estimated Numbers of Shipmentsof Transuranic Waste, Radioisotopic Thermoelectric
Generators, Sealed Sour ces, and Special Nuclear Material Over a 10-Year Period ®

Number of Shipments

Number of Shipments

Number of Shipments

Origin or Activity No Action Expanded Operations Reduced Operations
Transuranic Waste
JASPER " 16 36 11
Environmental Restoration 6 6 6
Radioisotopic Thermoelectric Generators
Norfolk, Virginia | 3 ‘ 10 3
Sealed Sour ces
San Antonio, Texas | 120 | 240 120
Special Nuclear Material
LLNL (Global Security SNM) 3 3 3
LLNL (HEU) 1 1 1
LANL (Uranium-233) 0 1 0
INL (ZPPR) 0 7 0
INL (ZPPR) — plutonium material 0 8 0
ORNL (Uranium-233) 0 32 0
LLNL (target materia for JASPER) 120 240 60
Nuclear Weapons
Transport to/from the NNSS 0 8,200 ¢ 0
Weapon Component Disposition ¢ 0 2,010 0

HEU = highly enriched uranium; INL = Idaho National Laboratory; JASPER = Joint Actinide Shock Physics Experimental
Research Facility; LANL = Los Alamos National Laboratory; LLNL = Lawrence Livermore National Laboratory;
NNSS = Nevada National Security Site; ORNL = Oak Ridge National Laboratory; SNM = specia nuclear material;

ZPPR = zero power plutonium reactor.

& Number of shipments are for one-way transport. The analysis accounts for any return trips or if material isforwarded to

another site.

® |ncludes number of shipments related to transuranic waste in storage.

¢ Includes 100 shipments per year for transporting nuclear weapons to the NNSS for disassembly and 360 shipments per year
of nuclear weapons to the NNSS to support component exchange, as well as return shipments of refurbished weapons.

9 Includes 100 shipments per year of canned subassemblies to the Y-12 National Security Complex and plutonium to the
Pantex Plant, aswell as 1 shipment per year of milliwatt generatorsto LANL.
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Table5-13 provides the estimated dose and risk to an individual and population from a maximum
foreseeable truck or rail transportation accident with the highest consequences under each alternative.
The highest consequences for the maximum foreseeable accident would be from accidents involving a
severe collision with a truck or railcar carrying LLW or MLLW in a 20-foot International Organization
for Standardization (ISO) container in conjunction with a long-lasting fire. The calculated population
doses shown are based on the maximum popul ation density.

Table5-13 Estimated Doseto the Population and to Maximally Exposed I ndividuals Under M ost
Severe Accident Conditions®

Likdihood Population © MEI ¢
) Waste Material in the of the Dose
Alternative/ . Accident With the Accident | (person- |  Risk Dose Risk
Transport Mode Highest Consequences | (per year) rem) (LCF) (rem) (LCF)

No Action and Truck LLW/MLLW in 20-foot | 3.2x 107 180 0.1 0.034 2x10°
Reduced ISO container
Operations
Expanded Truck LLW/MLLW in 20-foot | 6.1 x 107 180 0.1 0.034 2x10°
Operations ISO container
Transport within Nevada® LLW/MLLW in 20-foot | 3.7 x 10°® 27 0.02 0.034 2x10°

ISO container

SO = International Organization for Standardization; LCF = latent cancer fatality; LLW = low-level radioactive waste;

MEI = maximally exposed individual; MLLW = mixed low-level radioactive waste; rem = roentgen equivalent man.

2 The likelihood of accidents is based on the annual estimated number of transports from each region to the NNSS. The cited
likelihood of accidents is the highest calculated value among all transports. Note that the likelihood of rail accidentsis less
than 107 per year; therefore, rail accident impacts are not shown.

® The maximum probability for arail accident islessthan 1 in 10 million per year; therefore, no consequences are presented for
rail transportation in thistable.

¢ Population extends at a uniform density to a radius of 50 miles. The weather condition was assumed to be Pasquill Stability
Class D with awind speed of 8.8 miles per hour. Unless otherwise noted, the population doses and risks are presented for an
urban area on the transportation route.

4 The MEI was assumed to be 330 feet downwind from the accident and exposed to the entire plume of the radioactive release.
The weather condition was assumed to be Pasquill Stability Class F, with awind speed of 2.2 miles per hour.

¢ Population dose and risk are for a suburban area along the route. The probability of a maximum foreseeable accident in an
urban area along the transportation route is less than 107 per year. The cited likelihood of an accident is for the
Expanded Operations Alternative. The likelihood of accidents under the No Action and Reduced Operations Alternatives is
1.2 x 10°® per year.

5.1.3.1.1 NoAction Alternative (Constrained Case)

Under the No Action Alternative, approximately 27,400 truck shipments of LLW and MLLW over a
10-year period would be transported to disposal facilities at the NNSS, 25,100 of which would come from
outside Nevada. Approximately 20 shipments of TRU waste would be made to INL; after treatment, this
waste would be transported to WIPP. About 240 shipments associated with radioisotopic thermoelectric
generators and sealed sources would be made.

Impacts of Incident-Free Transportation. Under this alternative, the impacts of transporting LLW and
MLLW by truck would be about double the impacts of rail-truck transport (rail-truck transport is the use
of rail to move waste and materials to a transfer station in the Nevada region where it is transferred to
trucks to complete the trip to the NNSS), as discussed below. Transportation of LLW or MLLW from
outside of Nevada would be the primary contributor to the total radiological and nonradiological impacts
of transportation activities. The following sections discuss the impacts of incident-free transportation on
transportation crewmembers, intermodal workers, and the public.

e Crew — The transport of LLW and MLLW by truck from out of state would incur about
2,100 person-rem of exposure, resulting in approximately 1 (1.3) LCF to a crewmember, assuming
no administrative controls were implemented. The contributions from transporting TRU waste
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and radioisotopic thermoelectric generators are minimal (about 1.5 person-rem). If rail-truck
transport were used, the cumulative dose to rail and truck crewmembers during the transportation
of waste under this aternative would be about 860 person-rem (500 person-rem to rail crew and
360 person-rem to truck crew), resulting in 1 (0.5) additional LCF.

Transport of sealed sources and SNM would contribute only a very small additional increment to
the total crew exposures (about 20 person-rem, resulting in less than 1 [0.01] LCF) compared to
transport of LLW and MLLW because there would be fewer shipments.

Impacts on individua crewmembers would be managed through the implementation of
administrative controls to minimize radiation exposure. A transportation worker would be
restricted to an exposure level of 100 millirem per year unless that individual were a trained
radiation worker subject to administrative procedures that would limit his or her annual dose to
2 rem (DOE 1999¢). The potential risk of atrained radiation worker developing an LCF from the
maximum annual exposure is 0.0012. Therefore, an individual transportation worker is not
expected to develop alifetime LCF from radiation exposure during these activities.

e Transfer station workers — Workers at transfer stations would be exposed to external radiation
fields surrounding the waste shipping containers. The dose estimates per unit handling (person-
rem per container) for transferring LLW or MLLW containers from railcars to trucks were based
on the estimates provided in the NTS Intermodal Sudy (DOE 1999d). For waste containers with
an exposure rate of 1 millirem per hour at 3.3 feet, the worker dose per transfer was estimated to
be 3.4 x 10 person-rem. The number of container transfers under the No Action Alternative
would be 25,100, leading to a total transfer station worker population dose of about 8.5 person-
rem, or arisk of lessthan 1 (0.005) LCF.

e Public — The cumulative dose to the general population during transportation of LLW and MLLW
by truck from out of state would be about 400 person-rem, resulting in less than 1 (0.2) additional
LCF. If rail-truck transport were used, the cumulative dose to the genera population would be
about 230 person-rem (160 person-rem to the population along the rail route and 70 person-rem to
the population aong the truck route), resulting in less than 1(0.1) additional LCF. The
contributions from transporting TRU waste and radioisotopic thermoelectric generators are
minimal (about 1 person-rem). Rail-truck transport would lead to lower doses to the genera
population because (1) the number of rail shipments would be about half of the shipments using
all trucks, and (2) truck transports would occur primarily in areas of low population density and
over shorter distances.

Transport of sealed sources, SNM, and nuclear weapons would contribute only a very small
additional amount of population dose (about 5 person-rem, resulting in less than 1 [0.003] LCF)
compared to transport of LLW and MLLW from out of state.

Impacts of Transportation Accidents. As described previously, two sets of radiological transportation
accident impacts were analyzed: (1) impacts of maximum reasonably foreseeable accidents (accidents
with radioactive release probabilities greater than 1x 107 [1 chance in 10 million] per year) and
(2) impacts of all conceivable accidents (total transportation accidents).

For waste shipped under any of the dternatives, the maximum reasonably foreseeable offsite truck or rail
transportation accident with the highest consequences would be a severe collision involving a truck or
railcar carrying LLW or MLLW in a 20-foot 1SO container (Sealand container) in conjunction with a
long-lasting fire. The calculated population doses are based on the maximum population density.

The probabilities of atruck or railcar accident involving this type of waste shipment are dightly different.
Transportation accident probabilities were calculated for al route segments (rural, suburban, urban), and
maximum conseguences were determined for those route segments with a likelihood of release frequency
exceeding 1 in 10 million per year. The maximum reasonably foreseeable probability of a truck accident
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involving this waste type would be 3.2 x 10" per year in an urban area, while the maximum probability |
for arail accident would be 8.4 x 10°® per year in an urban area. Because the maximum probability for a
rail accident isless than 1 in 10 million per year, no consegquences are presented for rail in Table 5-13.
The consequences of the truck transport accident in terms of population dose would be about 180 person-
rem. Such exposures could result in less than 1 (0.1) additional L CF among the exposed population. The
maximum dose from a truck accident to an MEI located 330 feet from the accident and exposed to the
accident plume for 2 hours would be about 0.034 rem, with arisk of 0.00002 LCFs.

Under the No Action Alternative, estimates of the total transportation accident risks for all projected
accidents are as follows: a radiological dose risk' to the general population of 0.33 person-rem if all
trucks are used to transport all radioactive waste and materials, and 0.13 person-rem if a combination of
rail and truck are used. This would result in less than 1 LCF (0.0002 LCFs for al trucks and
0.00008 L CFs for a combination of rail and truck). The accident dose risk to the general population if a |
combination of rail and truck is used is therefore about half of the dose risk associated with using only
trucks. Nonradiological accident risks for transporting LLW and MLLW would range from 2 to
6 fatalities to the general population for al truck transport and a combination of rail and truck transport,
respectively. Nonradiological risks for al radioactive shipments other than LLW and MLLW would be
lessthan 1 (0.01) fatality.

Accidents at transfer stations have also been considered. Railcars or trucks carrying LLW or MLLW
while on the property of a transfer station would have the potential for some of the same accidents that
could occur outside of transfer stations. The low speeds at which they would be traveling would result in
impacts much less severe than those possible while traveling at higher speeds outside the transfer station.
However, transfer station activities introduce an additional accident scenario associated with the transfer
of containers between railcars and trucks. Shipments and transfer of LLW or MLLW would not present
unique nonradiological risks to workers at a transfer station as containers are moved between trucks and
railcars. Transfer facilities routinely receive materials shipped in large containers (for example, 1SO
containers) and have established procedures for safely transferring them between transport vehicles. In
the course of transferring containers, there is the possibility of a mechanical or human error that could
result in a dropped container. This presents a physical hazard to workers involved in the transfer, but use
of safe working practices should prevent workers from being in locations where they could be hit by a
falling container.

There would be a small possibility of an environmental release of radioactive material resulting from a
dropped container. In order to cause a release to the environment, the drop would have to cause a breach
of the outer container, as well as a failure of the packaging within the container (for example, 55-gallon
drums or soft-sided containers). Assuming that such a release did occur, however, the released material
would result only in localized contamination; the drop of a container would not have sufficient energy to
gject material and cause widespread contamination. There would be a potential for a dose to workers in
the immediate vicinity of such an accident, but the magnitude of the dose could vary widely depending on
the size of the breach, proximity of workers, and air currents. No impact on a noninvolved worker or a
member of the public is expected due to the expected small release amount and distance to these
receptors. A more severe accident with enough energy to spread radioactive materia beyond the
immediate vicinity (e.g.,a drop and breach followed by a fire) could result in impacts beyond the
immediate vicinity of the accident; impacts would be comparable to or less than those calculated above
for the maximum reasonably foreseeable truck accident.

Impacts of Nonradioactive Waste Transport. The impacts of transporting sanitary waste, hazardous
waste, and other wastes and recyclables generated at NNSS facilities to onsite or offsite disposal or reuse
facilities were also evaluated (including impacts from construction and operation of a commercial solar

1 The term “dose risk” is used because the value includes both the likelihood of the accident and the consequence of that
accident. The likelihood arises from the accident rate and the probability of container failure along with the potential for the
quantities being released and becoming airborne.
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power generation facility), with results shown in Appendix E, Table E-19. The estimated transportation
impacts under this alternative would be 2 (1.5) traffic accidents and less than 1 (0.06) traffic accident
fatality in 2.0 million two-way miles traveled.

Impacts within the State of Nevada. For both truck and rail-truck transport, crewmembers transporting
radioactive materials and waste in Nevada would receive a cumulative dose of about 210 person-rem,
resulting in less than 1(0.1) LCF; this dose would be managed and minimized using administrative
controls, as discussed in the previous paragraphs. The public in Nevada would receive a cumulative
population dose of about 38 person-rem, resulting in lessthan 1 (0.02) LCF.

Estimates of the total transportation accident risks that would occur in Nevada under this alternative for
all projected accidents involving radioactive materials and waste shipments, regardless of waste type, are
as follows: a maximum radiological dose risk to the general population of 0.007 person-rem over the life
of expected shipments, resulting in less than 1 (0.000004) L CF, and a maximum nonradiological accident
risk of lessthan 1 (0.2) fatality in the general population over 5.0 million one-way miles traveled.

5.1.3.1.2 Expanded Operations Alternative
51.3.1.2.1 Constrained Case

Under the Expanded Operations Alternative, atotal of about 94,800 truck shipments of LLW and MLLW
would be made to disposal facilities at the NNSS, about 79,300 of which would come from offsite
locations. About 42 shipments of TRU waste would be made to INL for treatment; after treatment, this
waste would be transported to WIPP. There would be 290 shipments of SNM, 8,200 shipments of
nuclear weapons to and from the NNSS for either component replacement or disassembly, and about
2,000 shipments of disassembled parts from weapon dismantlement. There would also be 240 shipments
of sealed sources.

Impacts of Incident-Free Transportation

Under this aternative, the radiological impacts of transporting LLW and MLLW by truck would be
greater than the impacts of rail-truck transport. Transportation of LLW and MLLW from offsite locations
would be the primary contributor to the total radiological and nonradiological impacts of transportation
activities. Impacts on crewmembers, transfer station workers, and the public are discussed below.

e Crew — Transport of LLW and MLLW by truck would incur about 5,300 person-rem of exposure,
resulting in approximately 3 (3.1) additional LCFs to crewmembers, assuming no administrative
controls were implemented. The contributions from transporting TRU waste and radioisotopic
thermoelectric generators are minimal (about 3.3 person-rem). If rail-truck transport were used,
the cumulative dose to crewmembers during the transportation of waste under this alternative
would be about 2,500 person-rem, resulting in about 2 (1.5) additional L CFs.

The transportation of sealed sources, SNM, and nuclear weapons would contribute only a very
small additiona amount to total crew exposures (about 250 person-rem, resulting in less than
1[0.2] LCF) compared to the transport of LLW and MLLW because there would be fewer
shipments.

e Transfer station worker — Workers at transfer facilities would be exposed to externa radiation
fields surrounding the waste shipping containers. As stated under the No Action Alternative, a
dose rate of 3.4 x 10* person-rem per container transfer from railcar to truck was used. The
number of container transfers under the Expanded Operations Alternative would be about 54,000,
leading to atotal transfer station worker dose of about 18 person-rem.

e Public — The cumulative dose to the general population during transportation of LLW and MLLW
by truck would be about 1,100 person-rem, resulting in about 1 (0.7) additional LCF. If rail-truck
transport were used, the cumulative dose to the general population would be about 530 person-rem
(about 370 person-rem to the population along the rail route and 160 person-rem to the population
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along the truck route), resulting in less than 1 (0.3) additional LCF. The contributions from
transporting TRU waste and radioisotopic thermoelectric generators are minimal (about 2.4
person-rem). Rail-truck transport would lead to lower doses to the general population because (1)
such shipments would be fewer and (2) truck transports would occur primarily in areas of low
population density and over shorter distances. Transportation of SNM, sealed sources, and nuclear
weapons would contribute about an additional 260 person-rem to the dose to the generd
population, resulting in lessthan 1 (0.2) LCF.

Impacts of Transportation Accidents. As described previoudy, the maximum reasonably foreseeable
offgite truck or rail transportation accident with the highest consequences would be a severe collision
involving a truck or railcar carrying LLW or MLLW in a 20-foot ISO container in conjunction with a
long-lasting fire. The calculated population doses are based on the maximum population density. These
waste shipments are expected to occur over the 10-year period. The impactsin terms of dose and risks to
the public and individuals are the same as those provided under the No Action Alternative in
Section 5.1.3.1.1, although with a greater foreseeable probability of 6.1 x 107 per year in an urban area
(about twice the probability as compared to the No Action Alternative).

Under the Expanded Operations Alternative, estimates of the total transportation accident risks for all
projected accidents are as follows: a radiological dose risk to the genera population of 17 person-rem if
all trucks are used to transport LLW and MLLW and 8 person-rem if a combination of rail and truck are
used. This would resulting in less than 1 LCF(0.01 LCFs for al trucks and 0.005 LCFs for a
combination of rail and truck). The dose risk to the general population for transporting wastes and
materials other than LLW and MLLW would be about 0.035 person-rem, resulting in less than
1 (0.00002) LCF if all trucks are used. Nonradiological accident risks for transporting LLW and MLLW
would range from 7 to 16 fatalities to the general population for all truck transport and a combination of
rail and truck transport, respectively. Nonradiological risks for all radioactive wastes and materials other
than LLW and MLLW would cause less than 1 (0.2) fatality.

Impacts of Nonradioactive Waste Transport. The impacts of transporting sanitary waste, hazardous
waste, and other wastes and recyclables generated at NNSS facilities to onsite or offsite disposal or reuse
facilities were aso evaluated (including impacts from concentration and operation of one or more
commercial solar power generation facilities), with results shown in Appendix E, Table E-19. The
estimated transportation impacts under this aternative would be 3 (2.8) traffic accidents and less than
1 (0.11) traffic accident fatality in 3.8 million two-way miles traveled.

Impacts within the State of Nevada. Transport of all radioactive materials and waste through Nevada
would incur less than one-tenth of the total incident-free radiological impacts. For both truck and rail-
truck transport, crewmembers transporting wastes and radioactive materials in Nevada would receive a
cumul ative dose of about 450 person-rem, resulting in less than 1 (0.3) LCF; this dose would be managed
using administrative controls, as discussed in the previous paragraphs. The public in Nevada would
receive a cumulative population dose of about 100 person-rem, resulting in less than 1 (0.06) LCF.

Under the Expanded Operations Alternative, estimates of the total transportation accident risks that would
occur in Nevada for all projected accidents involving radioactive materias and waste shipments,
regardless of waste type, would be a maximum radiological dose risk to the general population of
0.013 person-rem over the life of expected shipments, resulting in less than 1 (0.000008) LCF for
rail-truck transport, and a maximum nonradiologica accident risk of about 1 (0.5) fatality to the general
population for rail-truck transport over 12 million one-way miles traveled.

5.1.3.1.2.2 Unconstrained Case

The Unconstrained Case addresses the transportation of offsite LLW/MLLW from regions of the United
States to the NNSS by (a) al truck, and (b) a combination of rail-truck, as described in Section 5.1.3.1.
Appendix E provides more-detailed data regarding the analysis of the Unconstrained Case. While
DOE/NNSA is not making any decisions for specific waste transportation routes through this NEPA
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process, DOE/NNSA sought to understand the differences in potential environmental effects between
different routing options, communicate those differences to the public, and seek stakeholder comments on
the range of transportation routes. Subsequently, DOE/NNSA determined that it would retain the current
highway routing restrictions for shipments of LLW/MLLW in the greater Las Vegas metropolitan area
and, therefore, there would be no need to revise the waste acceptance criteriain thisregard (DOE 2012).

All Truck: Table 5-14 summarizes the range of impacts for transporting offsite LLW/MLLW to the
NNSS and compares these impacts to the comparable impacts from the Constrained Case (from
Table5-11). The range of impacts reflects multiple routes that could be taken from the Las Vegas entry
point to the NNSS. A range is only shown where there is a measurable difference due to using different
routes. Based on Table 5-14, if routes are unconstrained, the incident-free risks and accident-related
radiological and nonradiological risks would be about the same as those for the Constrained Case.

Table5-14 Range of Risksfor Unconstrained Truck Transport from U.S. Regionsto the
Nevada National Security Site®

Incident-Free Accident
From Regions -
Through Entry Number Crew Population
Points Below to of Dose Risk Dose Radiological | Nonradiological
the NNSS Shipments | (person-rem) (LCF) (person-rem) Risk (LCF) Risk (LCF) Risk (fatalities)
Apex” 23,500 960 - 970 0.6 230-240 0.1 0.0002 2
Arden® 3,040 38-39 02-03 14 0.008 —0.009 5x10°- 0.07
7x10°
Henderson® 27,400 3,000-3,100 2 530 0.3 0.0002 2
Total 54,000 4,000-4,100 2-3 770-780 0.5 0.0003 — 4
(unconstrained) 0.0004
Total 54,000 4,900 3 850 0.5 0.0003 5
(constrained) ©

LCF = latent cancer fatality; NNSS = Nevada National Security Site; rem = roentgen equivalent man.

& Ranges are shown only where there are differences in results among the routes, assuming three significant figures for shipments, two
significant figures for dose, and one significant figure for risk.

® There would be two possible routes from Apex, Nevada, three possible routes from Arden, Nevada, and four possible routes from
Henderson, Nevada, to the NNSS, as analyzed in this NNSS SWEIS.

¢ Results are from Table 5-11. The results do not reflect shipments of LLW/MLLW analyzed in other NEPA documents.

Note: Totals may not sum due to rounding.

Rail-Truck: Rail transport of offsite LLW/MLLW to five possible transfer station locations in the
Las Vegas region were analyzed: Apex, Arden, and West Wendover in Nevada; and Kingman and Parker
in Arizona. This analysis assumed al rail shipments would go to each of these transfer stations.
Table5-15 summarizes the range of impacts for transporting offsite LLW/MLLW to each of these
transfer stations, trucking the waste from each transfer station to Las Vegas, and subsequently traveling
through Las Vegas to the NNSS using different routes, as shown in Figure 5-4. Based on the results in
Table 5-15, the incident-free dose to the rail and truck crews would be highest if a transfer station were
located at West Wendover because of the longer distance traveled by truck, as compared to other transfer
station locations. The risk to the crews, however, would be about the same (1 LCF) for al locations
analyzed. While the incident-free population dose and risk can vary somewhat, these differences are
small. Therewould be small differencesin radiological accident risks among the different transfer station
alternatives. The risk for traffic fatalities would range from 12 to 14, with the use of atransfer station at
Parker incurring the highest risk.
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Table5-15 Range of Risksfor Unconstrained Rail-Truck Transport from U.S. Regionsto the
Nevada National Security Site®

Incident-Free Accident
From Regionsto Crew Population Non-
Transfer Stations Number Dose radiological
Below to the of Dose Risk (person- Risk Radiological Risk
NNSS Shipments | (person-rem) (LCF) rem) (LCF) Risk (LCF) (fatalities)
Apex 81,000 1,300 0.8 360 — 380 0.2 0.0001 —0.0002 13
Arden 81,000 1,300 0.8 380 -390 0.2 0.0001 —0.0002 13
Kingman"® 81,000 1,400-1,500 | 0.8—0.9 | 440-450 0.3 0.0002 12
Parker 81,000 1,700 -1,800 1 490 - 500 0.3 0.0002 14
West Wendover ¢ 81,000 1,900 1 430-450 | 0.3-0.4 | 0.0001-0.0002 12
Constrained Case ® 81,000 1,800 1 480 0.3 0.0002 13

LCF = latent cancer fatality; NNSS = Nevada National Security Site; rem = roentgen equivalent man.

& Ranges are shown only where there are differences in results among the routes, assuming three significant figures for
shipments, two significant figures for dose, and one significant figure for risk.

® Truck transports from Kingman, Arizona, would use U.S. Route 93 (across the bridge downstream of the Hoover Dam) and
enter the Las V egas area through Henderson, Nevada, from which there would be four possible routes to the NNSS.

¢ Truck transports from Parker, Arizona, would use U.S. Route 95 and enter the Las Vegas area through Henderson, from
which there would be four possible routes to the NNSS.

9 Truck transports from West Wendover, Nevada, would enter the Las Vegas area through Apex, Nevada, from which there
would be two possible routes to the NNSS.

¢ Results are from Table 5-11 and represent the combined use of atransfer station at Parker and one at West Wendover. The
results do not reflect shipments of LLW/MLLW analyzed in other NEPA documents.

Note: Totals may not sum due to rounding.

Regional Transfer Stations: It is possible that a waste generator may want to transport LLW/MLLW to
the NNSS for disposal by rail, but does not have onsite access to rail. In this case, the waste generator
would transport waste by truck to a rail-truck transfer station in the generator’s region. At least one
known waste generator without direct rail access within the Southwest, Northeast, and West regions
exists. There would be transportation impacts associated with transport of wastes from these waste
generators to a regiona transfer station. Because of the uncertainty in whether currently known or
unknown waste generators would use a regional transfer station, impacts were estimated for the
Southwest, Northeast, and West regions in such away that would be generally representative of use of a
regional transfer station located within a given distance of a generator. Table 5-16 shows these impacts,
assuming a number of shipments that are forecasted to be received from a known generator. Note that

these impacts can be proportionally adjusted for other numbers of shipments.

Table5-16 Transport to Regional Transfer Stations— I mpacts

Incident Free® Accident ®
One-way -
Travel Crew Population
One-way (million Dose Traffic
Distance® | Number of km/million Dose Risk (person- Risk Radiological Fatality
Region (km/miles) | Shipments miles) (rem) | (LCF) rem) (LCF) Risk (LCF) | (roundtrip)
Southwest 155/96 7750 1.20/0.75 15 | 8x10° 6.7 4x10° 4x10° 3x10°
Northeast 54/34 25 0.0014/0.0008 | 0.014 | 8x10° | 0.0071 | 4x10° 2x10%® 7% 10°
7
West 104/65 360 0.037/0.023 | 066 | 4x10* | 028 | 2x10* 9x 107 1x10°

km = kilometers; LCF = latent cancer fatality; rem = roentgen equivalent man.

& |t was assumed that the one-way distance for each region encompasses a reasonable distance from a waste generator to a regional
transfer station.

® The incident-free and accident impacts were calculated using rural, suburban, and urban population densities considered to be
representative of the region.
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5.1.3.1.3 Reduced Operations Alter native (Constrained Case)

Under the Reduced Operations Alternative, the same number of shipments of LLW and MLLW, and
radioisotopic thermoelectric generators would occur as that projected under the No Action Alternative.
There would be a reduction in the number of shipments of TRU waste (17 shipments under the Reduced
Operations Alternative versus 20 under the No Action Alternative) and SNM (60 shipments under the
Reduced Operations Alternative versus 120 under the No Action Alternative). Because the total number
of shipments for al waste and materials under these two alternatives is essentialy the same, the potentia
radiological and nonradiological impacts under the Reduced Operations Alternative would be equivalent
to the risks under the No Action Alternative.

The impacts of transporting sanitary waste, hazardous waste, and other wastes and recyclables generated
at NNSS facilities to onsite or remote disposal or reuse facilities would be dightly less than those under
the No Action Alternative, with results shown in Appendix E, Table E-19. The potential impacts under
this alternative would be 1 (1.4) traffic accident and less than 1(0.05) traffic accident fatality in
1.8 million two-way miles traveled.

5132 Traffic
5.1.3.2.1 Methodology and Assumptions

Onsgite traffic. Onsite traffic impacts at the NNSS were analyzed by evaluating changes in the traffic
volume of privately owned vehicles, trucks transporting radioactive waste and nonradioactive waste, and
miscellaneous service vehicles. The estimated changes in daily onsite traffic volumes are presented in
Table5-17. It was assumed that rates of bus usage by employees under al alternatives would be similar
to current conditions; that is, 50 percent of personnel would commute to and from the NNSS using the
bus service (see Chapter 4, Section 4.1.3.1). The magjority of the truck trips were assumed to transport
wastes, based on waste projections. Daily truck shipments of radioactive wastes and materials were
estimated based on projections presented in Section 5.1.3.1.

Table5-17 Incremental Changein Onsite Daily Vehicle Tripson Mercury Highway at the
Nevada National Security Site

No Action Expanded Operations Reduced Operations

Segment of Mercury Highway POVs Trucks POVs Trucks POVs Trucks
Between U.S. Route 95 and Mercury +0 +20 +670 +130 -170 +20
Between Mercury and Tippipah Highway +0 +20 +410 +140 -100 +10
North of Tippipah Highway +0 +10 +270 +100 -70 +5

POV 's = privately owned vehicles.

Note: These estimates do not include traffic volumes associated with the construction and operation of any solar power
generation facilities because this traffic would access facilities from a gate located on Lathrop Wells Road and would not
likely contribute to traffic volumes on Mercury Highway.

The only available onsite traffic data come from a 1999 traffic study of Mercury Highway (PBS&J 1999);
therefore, the onsite traffic impactsin this section are discussed in terms of impacts on Mercury Highway.
The study recorded daily traffic volumes on three segments of Mercury Highway. Because Mercury
Highway is the main roadway at the NNSS, it was assumed that impacts on this highway represent an
upper bound to potential traffic impacts that could occur on other key roadways at the NNSS.

For this analysis, the percent change in the number of daily vehicle trips associated with personnel
vehicles and truck transport of miscellaneous wastes and materias reflects the degree of impact on
baseline traffic conditions at the NNSS. A “trip” is defined as a one-way vehicle movement from an
origin to adestination. Current traffic conditions on Mercury Highway were estimated based on the 1999
onsite traffic study, as discussed in Chapter 4, Section 4.1.3.1. Approximately 90 percent of vehicles
currently accessing the NNSS on a daily basis are privately owned vehicles used by commuting workers.

5-58



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 186 of 236

Chapter 5
Environmental Consequences

The remaining 10 percent of vehicles are trucks (PBS&J1999). The number of trips made per day and
per peak morning and evening hours were estimated for each alternative and compared with current
traffic volumes. To evauate potential impacts on other principal roadways within the NNSS, the tota
daily vehicle trips projected to occur on Mercury Highway under each alternative were compared with the
capacities of these roadways (main roadways throughout the NNSS were estimated to have capacities
exceeding 2,000 vehicles per hour for both directions combined).

Regional traffic. The impacts analysis of regional (i.e., offsite) traffic was based on a determination of
the number of personnel and truck trips that would occur under each alternative. Offsite traffic impactsin
the region were assessed by estimating the changes in the numbers of daily vehicle trips made under each
aternative and applying the changes to baseline traffic volumes on key roadways (for comparison to
future baseline conditions, see Chapter 4, Table 4-11, for projected traffic volumes to the year 2020).
The estimated changes in daily traffic volumes that were used for the regiona traffic analysis are the
same as those listed for “Between U.S. Route 95 and Mercury” in Table5-17, as they reflect the
incremental increase in daily traffic volumes that could occur off site. In addition, under the No Action,
Expanded Operations, and Reduced Operations Alternatives, vehicles associated with one or more solar
power generation facilities were added to these estimates (1,000; 1,500; and 800 daily vehicle trips were
respectively added to represent peak construction traffic for conservative estimates). Current traffic
volumes, or “average daily traffic,” for 2008 were obtained

from the Nevada Department of Transportation

(NDQOT 2008a, 2008b) (see Chapter 4, Table 4-9, for the
2008 average daily traffic volumes).

The region of influence (ROI) for the regional traffic
analysis includes the principal roadways leading to the
NNSS and offsite project locations, with emphasis on the
areas surrounding each site; the ROI is limited to Nye and
Clark Counties. The geographic distribution of additional

The 2000 Highway Capacity Manual defines
six categories of level of service that reflect
the level of traffic congestion and qualify the
operating conditions of a roadway or
intersection. The six levels are given letter

designations ranging from A to F, with “A”
representing the best operating conditions
(free flow, little delay) and “F” the worst
(congestion, long delays) (TRB 2000).

vehicle trips is based on the location of main entry points
for each of the locations (the NNSS, NLVF, RSL, and TTR)
and travel patterns. To determine the travel patterns of future personnel, it was assumed that residential
choices for new personnel would correspond to the ratio of current personnel (NSTec 2009d). The
geographic distribution of vehicle trips from trucks transporting radioactive waste was based on routes
described in Chapter 4, Section 4.1.3.2. Routes for miscellaneous trucks (such as vendors) were assumed
to originate and end in the Las V egas metropolitan area.

To account for increases in traffic from population growth, baseline traffic volumes were projected to the
year 2020, assuming an annual increase in traffic volumes of 5 percent for Nye County and Clark County
(NV State Demographer’s Office 2008). To better reflect operating conditions of the roadways,
volume-to-capacity ratios and levels of service on key roadways were determined for the peak hour (see
Chapter 4, Table 4-10, for the level of service designations for associated ratio values).

5.1.3.22 Summary of Impacts (Nevada National Security Site)

Onsitetraffic. Onsite potential impacts from increased daily vehicle trips would include increased traffic
congestion and delays, increased need for road maintenance and improvements, and increased risks
regarding road safety. Table 5-17 summarizes the incremental changes in daily vehicle trips projected
under each alternative that would result from trips made by privately owned vehicles and trucks along the
three analyzed segments of Mercury Highway. Table5-18 presents the total daily traffic volumes
projected under each alternative along the three analyzed segments of Mercury Highway.
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Table5-18 Projected Traffic Volumes on Mercury Highway

Segment of Mercury Highway
Between U.S. Route 95 Between Mercury Highway North of Tippipah
Traffic Volume Component and Mercury Highway and Tippipah Highway Highway
Baseline Conditions
Average Daily Traffic 1,748 1,151 764
A.M. Peak Hour 349 172 75
P.M. Peak Hour 349 172 152
No Action Alternative
Average Daily Traffic 1,768 1,171 774
A.M. Pesk Hour 354 176 78
P.M. Peak Hour 354 176 155
Expanded Operations Alternative
Average Daily Traffic 2,548 1,701 1,134
A.M. Pesk Hour 511 255 113
P.M. Peak Hour 511 255 226
Reduced Operations Alternative
Average Daily Traffic 1,598 1,061 699
A.M. Peak Hour 319 159 70
P.M. Peak Hour 319 159 140

Regional traffic. For regiona traffic impacts, increases in traffic volumes could potentially result in
traffic congestion and delays, degradation of operating capacities on roadways, degradation of road
surfaces and increased frequency in road maintenance, and increased traffic accidents. For each of the
aternatives, Tables5-19 and 5-20, located at the end of this section, summarize the projected average
daily traffic volumes for 2020, the percent of traffic volume change expected to occur, the volume-to-
capacity ratios, and the levels of servicefor key roadways in Nye and Clark Counties, respectively.

Under future baseline conditions (i.e., traffic conditions in the year 2020 without the NNSS activities
proposed under the alternatives), it is predicted that the mgjority of roadways analyzed would remain
similar to current levels of service (see Chapter 4, Table 4-11). As noted in Tables 5-19 and 5-20, the
contribution of additional vehicle volumes associated with NNSS activities is considered relatively low
(under the No Action and Reduced Operations Alternatives) to moderately high (under the Expanded
Operations Alternative) when compared to projected traffic volumes in the region. Only Mercury
Highway, which provides direct access to the NNSS from U.S. Route 95, is predicted to experience a
degradation of level of service—from level A to B under the Expanded Operation Alternative—as aresult
of new NNSS activities. Potential impacts on the regional traffic system resulting from construction and
operation of renewable energy projects and other development in the area are discussed in Chapter 6,
Section 6.3.3.

5.1.3.2.3 No Action Alternative

Onsite traffic. The total daily vehicle trips projected for Mercury Highway under the No Action
Alternative would increase by approximately 2 percent from current conditions. The additiona traffic
volumes on Mercury Highway would be attributable to trucks transporting wastes and materias, minimal
incremental traffic increases are expected from privately owned vehicles because the only personne
increase would occur from the proposed solar power generation facility in Area 25, which is not expected
to use Mercury Highway at the NNSS. Based on the traffic volumes during peak hours, it is expected that
Mercury Highway would operate at a level of service of A. It was assumed that peak traffic volumes on
key onsite roadways throughout the NNSS would not exceed the levels projected for Mercury Highway;
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therefore, no capacity issues are expected on other key roadways, except possibly for those serving the
commercial solar power generation facility in Area 25.

The projected traffic volumes presented in Tables 5-19 and 5-20 do not include potential increases in
traffic volumes from construction and operation of the solar power generation facility because personnel
and trucks associated with the facility would access the facility from a gate located on Lathrop Wells
Road and would not likely contribute to traffic volumes on Mercury Highway. Approximately 500 and
1,000 workers were estimated to be required for construction of this facility during average and peak
construction conditions, respectively. Assuming that 50 percent of the construction workers would
carpool to the site, approximately 250 (average) and 500 (peak) additional vehicle trips could occur
during the peak commute hours (or atotal of 500 and 1,000 additional vehicle trips could occur on a daily
basis during average and peak construction activities, respectively) on roads leading up to the project site
in Area25. The addition of these vehicles and associated construction trucks on a daily basis (estimated
to occur over a 35-month period) would increase the rate of pavement deterioration and degrade levels of
service and could require increased road maintenance and upgrades for roads in the project area.

Regional traffic. U.S. Route 95, State Route 160, and State Route 372 would experience the greatest
percent increases in daily traffic volumes because these roadways serve an area that is considered
characterigtically rura and generally experiences rdatively low daily traffic volumes. The volume-to-
capacity ratios would remain similar for all roadways analyzed, and levels of service are predicted to be
the same as those under future baseline traffic volumes (see Chapter 4, Table 4-11). The similarity of
traffic conditions under the No Action Alternative and future baseline conditions reflect the minor
contribution of NNSS-related activities to overal traffic volumesin the region. Theincreasein daily trips
under this alternative would have minor impacts on traffic congestion in the ROI. Coordination with
public safety and maintenance agencies would aid in planning for and mitigating delays resulting from the
anticipated increase in traffic volumes.

51324 Expanded Operations Alternative

Onsite traffic. The total daily vehicle trips projected for the three segments of Mercury Highway
analyzed under the Expanded Operations Alternative would increase by approximately 50 percent above
current traffic levels, mainly due to the 25 percent increase in NNSS personnel and traffic from
construction-related vehicles. Based on the traffic volumes during peak hours, it is expected that Mercury
Highway would operate at a level of service of B or better and other key roadways would not have any
capacity issues. Drivers accessing the main entry gate would experience longer delays during the peak
morning and evening traffic hours, and increased traffic congestion would occur throughout Mercury due
to theincrease in privately owned vehicles. Drivers on Mercury Highway could experience longer delays
or reduced travel speeds due to the high increase in daily truck traffic. Because the incremental increase
in ongite traffic volumes would be moderately high, the number of repairs and required maintenance on
NNSS roadways would increase at a greater rate than currently experienced.

The projected traffic volumes presented in Tables 5-19 and 5-20 do not include potentia increases in
traffic volumes from the construction of one or more solar power generation facilities. Personnel and
trucks associated with the solar power generation facilities would access the facility from a gate located
on Lathrop Wells Road. Approximately 750 and 1,500 workers were estimated to be required for
construction of thisfacility during average and peak construction conditions, respectively. Assuming that
50 percent of the workers would carpool to the site, approximately 375 (average) and 750 (peak)
additional vehicle trips could occur during the peak commute hours (or atotal of 750 and 1,500 additional
vehicle trips could occur on a daily basis during average and peak construction activities, respectively) on
roads leading up to the project sitein Area 25. The addition of these vehicles and associated construction
trucks on a daily basis (estimated to occur over a 42-month period) would increase the rate of pavement
deterioration, degrade levels of service, and could require increased road maintenance and upgrades for
roadsin the project area.
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Regional traffic. Roadwaysin Nye and Clark Counties would generaly experience higher increases in
traffic volumes. When compared to the No Action Alternative, Mercury Highway and segments of
Nevada State Route 372, State Route 160, U.S. Route 95, and State Route 164 would experience
moderately high percent increases in daily traffic; however, the operating capacities would remain similar
to those under future basdline traffic volumes (see Chapter 4, Table 4-11). Only Mercury Highway
would experience a substantially high increase in traffic (an approximately 80 percent increase) and
degrade in level of service (from a Level A to a Level B). As most of the increases in daily traffic
volumes during the peak hours would be attributable to workers commuting to the NNSS, any detectable
changes in traffic volumes would primarily occur during the main commuting hours and at the entry gates
of the NNSS (the main entrance gate for regular NNSS empl oyees and Gate 510 for those associated with
the construction and operation of the commercial solar power generation facilities in Area?25).
Coordination with public safety and maintenance agencies would aid in planning for and mitigating
delays resulting from the anticipated increase in traffic volumes.

Table 5-19 includes traffic volumes from the truck transport of radioactive waste and materials under the
Unconstrained Case (as discussed in Section 5.1.3.1). Under the Constrained Case, it was assumed that
DOE/NNSA would maintain its current operational practice of avoiding transporting waste and materials
on the interstate system within Las Vegas. Table 5-20 denotes which study locations would not
experience these additional truck volumes under the Constrained Case.

5.1.3.25 Reduced Operations Alternative

Onsite traffic. The total daily vehicle trips projected for Mercury Highway under the Reduced
Operations Alternative would decrease by approximately 10 percent from current conditions mainly
because the number of NNSS workers is expected to decrease by 10 percent. Compared with current
conditions, the number of daily trips from privately owned vehicles would decline. Impacts under this
aternative would be similar or dightly reduced compared to those under the No Action Alternative; key
roadways, including Mercury Highway, would operate well below maximum capacities.

The projected traffic volumes presented in Tables 5-19 and 5-20 do not include potential increases in
traffic volumes from the construction and operation of the solar power generation facility because
personnel and trucks associated with the facility would enter from a gate located on Lathrop Wells Road
and would not likely contribute to traffic volumes on Mercury Highway. Approximately 400 and
800 workers were estimated to be required for construction of this facility during average and peak
construction conditions, respectively. Assuming that 50 percent of the workers would carpool to the site,
approximately 200 (average) and 400 (peak) additiona vehicle trips could occur during the peak
commute hours (or a total of 400 and 800 additional vehicle trips could occur on a daily basis during
average and peak construction activities, respectively) on roads leading up to the project site in Area 25.
The addition of these vehicles and associated construction trucks on a daily basis (estimated to occur over
a 32-month period) would increase the rate of pavement deterioration, degrade levels of service, and
could require increased road maintenance and upgrades for roads in the project area.

Regional traffic. Under the Reduced Operations Alternative, traffic volumes would increase dightly
during peak hours on amost all of the roadways analyzed because the number of personnd at the NNSS
would be reduced and most of the additional traffic volumes would be attributable to vehicles associated
with the construction and operation of the commercial solar power generation facility. Impacts on
regional traffic under this aternative would therefore be dlightly less or similar to those described under
the No Action Alternative; volume-to-capacity ratios and levels of service would remain unchanged from
future baseline conditions (see Chapter 4, Table 4-11).
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5.1.4 Socioeconomics

This section addresses potential impacts on the region’s socioeconomic conditions. The discussion
focuses on the region’s economic activity, population, and housing, public finances, and public services.
DOE/NNSA assessed the potential for impacts, both beneficial and adverse, based on whether the
proposed activities would directly or indirectly result in any of the following:

Alterations in the projected rates of population growth
Effects on the housing market

Effects on loca businesses and the economy
Displacement of existing jobs

Effects on local employment or the workforce

5.1.4.1 NoAction Alternative

514.1.1 Economic Activity, Population, and Housing

Under the No Action Alternative, a 240-megawatt solar power generation facility would be constructed.
Operation of this solar power generation facility would be the sole source of new permanent employment
at the NNSS, adding 150 full-time equivalent (FTE) positions to the current employment level of 1,699
(see Table 5-21 and Table 5-22).

Table5-21 Onsite Employment

NNSS
Including Solar Power Generation
Alternative NNSS Only Facility Employees NLVF RSL TTR Total
No Action 1,699 1,849 1,442 132 106 3,379
Expanded Operations 2,124° 2,324 1,803° 132 43 4,102
Reduced Operations 1,529° 1,654 1,208° 132 39° 2,998

NLVF = North Las Vegas Facility; NNSS = Nevada Nationa Security Site; RSL = Remote Sensing Laboratory;

TTR = Tonopah Test Range.

& Current employment number plus 25 percent.

® Current employment number minus 10 percent.

¢ Number from the Complex Transformation Supplemental Programmatic Environmental Impact Statement minus
10 percent.

Table5-22 Construction Employment

Alternative NNSS# NLVF RSL TTR
No Action For commercia solar facility, average of 500 FTE positions over 35 0 0 0
months, peak of 1,000 FTE positions.
Expanded Operations | For commercia solar facilities, average of 750 FTE positions over 0 0 0

42 months, peak of 1,500 FTE positions. 250 additional FTE
positions from other projects.

Reduced Operations | For commercia solar facility, average of 400 FTE positions over 32 0 0 0
months, peak of 800 FTE positions.

FTE = full-time equivalent; NLVF = North Las Vegas Facility; NNSS = Nevada National Security Site; RSL = Remote
Sensing Laboratory; TTR = Tonopah Test Range.
& NNSA Plant Construction Numbers based on Amargosa Farm Road Solar Energy Project.

Approximately 10 percent of the 150 FTE positions, or 15 individuals, are expected to relocate as a result
of the No Action Alternative. It was assumed that 77 percent would live in Clark County (12 workers)
and 23 percent in NyeCounty (3 workers), consistent with current workforce demographics
(NSTec 2009d). Projected rates of population growth would not be altered as a result of the No Action
Alternative. Sufficient housing exists in the area (208,275 and 3,202 housing vacancies in Clark and Nye
Counties, respectively) to support an increase in population of 15 people. This would result in a
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would have similar needs for large tracts of undeveloped land and water; use earth-moving/grading
equipment, cranes, and other construction equipment; require similar materials, such as concrete, sted,
wood, wiring, cables, etc.; and require the services of both genera and speciaized construction workers.
The cumulative effects of these impacts are captured in the analyses for each affected resource.

Large-scale construction projects that would create cumulative impacts on traffic and roadways in the
region, particularly renewable energy facilities in Amargosa Valley and Area25 of the NNSS, are
addressed in Section 6.3.3, Transportation.

In 2009, DOE/NNSA facilities in Nevada used ailmost 84,600 megawatt-hours of electricity. During the
same year, NV Energy (southern divison) and Valey Electric Association provided about
21,200,000 megawatt-hours and 470,000 megawatt-hours, respectively, of electricity to their customers
(NSOE 2010), totaling almost 21,670,000 megawatt-hours. DOE/NNSA'’s use of electricity represents
about 0.4 percent of the total electricity supplied by the two major electrical utilities in southern Nevada.
The Nevada Public Utilities Commission forecasts a 1.5 percent growth rate in electricity sales through
2020 (NDEP 2008). Based on that growth rate, by 2020, total electricity sales in southern Nevada would
be about 25,530,000 megawatt-hours. Based on the projected level of activities and number of employees
a DOE/NNSA facilities in Nevada under the Expanded Operations Alternative, it was estimated that the
cumulative demand for electrical energy at the NNSS, RSL, NLVF, and the TTR in 2020 would be about
150,000 megawatt-hours. This would represent about 0.6 percent of the total demand for eectrica
energy in southern Nevada by 2020, which represents a dight increase in the proportion of electrical
energy consumed by DOE/NNSA-related activities in the region. This estimate did not take into account
energy conservation measures that are being implemented, nor did it consider the reduction in commercial
electrical service demand at the NNSS due to construction of a proposed 5-megawatt photovoltaic
electrical generating facility in Area 6, from the DOE Office of Energy Efficiency and Renewable
Energy-proposed CSP Validation Project, or from any commercial solar power generation facilities that
would be constructed at the NNSS. Any one of these factors could result in a decrease in the proportion
of DOE/NNSA’s demand for electrical power in the region.

Currently, in southern Nevada, there are about 7,800 megawatts of electrical generating capacity
available. Based on projected southern Nevada electrical energy demand in 2020, the available
generating capacity would be adequate; however, much of that capacity is owned by or contractually
obligated to electrical utilities in other regions such as Arizona and southern California. For instance,
most of the eectricity generated at Hoover Dam is transmitted for use outside of Nevada. However, with
development of up to about 5,800 megawatts of solar power generation facilities in the Amargosa Valley
area, electrical generating capacity in southern Nevada would continue to be adequate to meet projected
demand, provided adequate €electrical transmission line capacity is developed to transmit the power
(see Section 6.2.2.4).

6.3.3 Transportation

Increased traffic on U.S. Route 95 and other local roadways, primarily in Nye County, resulting from
construction and operation of renewable energy projects in Amargosa Valley (including one or more
commercial solar power generation facilities in Area 25 of the NNSS); remediation activities at the
former Yucca Mountain Repository site; and development of the Yucca Mountain Project Gateway Area
would increase wear and tear on the roads and, consequently, maintenance requirements. During
construction and site remediation, roads in Nye County could experience a 2- to 5-fold increase in daily
traffic on primary roads such as U.S. Route 95 and Nevada State Route 160, which could degrade levels
of service from A to D during peak commuting hours. During operations, primary roadways could
experience 30 to 50 percent increases in daily traffic, and levels of service could degrade one level during
peak commuting hours. The degradation in levels of service caused by increased traffic volumes on these
roads could generate the need for additional travel lanes and other improvements. There would be no
operational/post-remediation impacts on roadways associated with the former Yucca Mountain
Repository site.
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Transportation of radioactive waste and other materials to the NNSS increases the burden on local
community emergency responders to establish and maintain the capabilities necessary to respond to an
accident involving a radioactive waste shipment. To mitigate that increased burden, the DOE/NNSA
Nevada Site Office (NSO), working jointly with the State of Nevada, established the Emergency
Preparedness Working Group to provide a forum for coordination of the LLW grant program between
NNSA, the State of Nevada (Divison of Emergency Management), and six counties (Clark, Elko,
Esmeralda, Lincoln, Nye, White Pine). In addition, the DOE/NNSA NSO placed a 50-cent-per-square-
foot surcharge on radioactive waste disposed at the NNSS that, as it accumulates, is provided directly to
the state for distribution to the affected counties. Since 2000, the Emergency Preparedness Working
Group has distributed annual grants, funded by the surcharge, among the southern Nevada counties
through which LLW and MLLW shipments travel en route to the NNSS. These grants, totaling about
$10 million as of 2011, have allowed the counties to undertake emergency preparedness planning and
response capability assessments and to acquire emergency response resources such as ambulances, fire
trucks, and communication equipment, as well as to construct training facilities and emergency services
buildings. The DOE/NNSA NSO adso offers training to first responders for emergency situations
involving radioactive waste and materials.

The assessment of cumulative impacts for past, present, and reasonably foreseeable future actions
involving radioactive materia transports concentrates on impacts from offsite transportation throughout
the Nation that would result in potential radiation exposure to a greater portion of the general population
than onsite and NNSS-vicinity transportation; transportation of radioactive materials could also result in
fatalities from traffic accidents. Cumulative radiological impacts from transportation are measured using
the collective dose to the general population and workers because dose can be directly related to latent
cancer fatalities (LCFs) using a cancer risk coefficient, as described in Appendix D, Section D.5.1, of this
NNSS SWEIS.

In addition to those impacts addressed in this NNSS SAVEIS (see Chapter 5, Section 5.1.3), the cumulative
impacts of the transportation of radioactive material consist of impacts from historica shipments of
radioactive waste and spent nuclear fuel; reasonably foreseeable future actions that include transportation
of radioactive material identified in Federal, non-Federal, and private environmental impact analyses; and
general radioactive material transportation that is not related to a particular action. The time frame of the
impacts was assumed to begin in 1943 and continue to some foreseeable future date. The current list of
reasonably foreseeable DOE activities estimates risks up to 2042 (DOE 1999d). Projections for
commercia radioactive material transport extend to 2073.

Table 64 provides asummary of total worker and general population collective doses from past, present,
and reasonably foreseeable future transportation activities, as estimated in published NEPA documents.
Impacts from these activities are not included in the analysis presented in Chapter 5 of this NNSS SWEIS.

Historical Shipments. The impact values provided for historical shipments to the NNSS include
shipments of spent nuclear fuel from 1951 through 1993 and the impacts from radioactive waste
shipments to the NNSS from 1974 through 1994 (DOE 1996c). The impact values also include historical
shipments of spent nuclear fuel from the NNSS to Idaho National Laboratory, the Savannah River Site,
the Hanford Site, and the Oak Ridge Reservation, as well as shipments of naval spent fuel and test
specimens (DOE 1996a).

6-32



Case 3:18-cv-00569-MMD-CBC Document 27-4 Filed 01/04/19 Page 198 of 236

Chapter 6

Cumulative Impacts

Table 64 Transportation-Related Radiological Collective Doses and Risks from Other
U.S. Department of Energy/National Nuclear Security Administration Actions

Worker General Population
Collective Collective
Dose Risk Dose Risk
Category (person-rem) | (LCF) | (person-rem) | (LCF)
Historical Shipments (1943-1994) ®
Spent Nuclear Fuel Shipments to the NNSS 14 0.00 0.70 0.00
Radioactive Waste to the NNSS 82 0.05 100 0.06
Other Spent Nuclear Fuel Shipments 250 0.15 130 0.08
Subtotal 330 0.20 230 0.14
Reasonably Foreseeable Future Actions”
Surplus Plutonium Disposition EIS 60 0.04 67 0.04
Naval Reactor Disposal 5.8 0.00 5.8 0.00
Treatment of Mixed Low-level Radioactive Waste EIS® 18 0.01 1.34 0.00
Waste Management PEIS® 15,000 9.0 17,700 10.6
WIPP SEISII 790 0.47 5,900 354
Idaho High-Level Waste and Facilities Disposition Final EIS 520 0.31 2,900 1.74
Sandia National Laboratories SWEIS 94 0.06 590 0.35
Tritium Production in Commercial Light Water Reactor EIS 16 0.01 80 0.05
LANL SWEIS® 580 0.35 310 0.19
Plutonium Residues at Rocky Flat EIS 21 0.00 13 0.00
Disposition of Surplus Highly Enriched Uranium Final EIS 400 0.24 520 0.31
Molybdenum-99 Production EIS 240 0.14 520 0.31
Import of Russian Plutonium-238 EA 18 0.00 44 0.00
Pantex SVEIS 250 0.15 490 0.29
Storage and Disposition of Fissile Material N/A N/A 2,400 144
Stockpile Stewardship N/A N/A 38" 0.02
Container System for Naval Spent Nuclear Fuel 11 0.01 15 0.01
S3G and D1G Prototype Reactor Plant Disposal EIS 29 0.00 22 0.00
S1C Prototype Reactor Plant Disposal EIS 6.7 0.00 19 0.00
ETTP DUF; Transport to Portsmouth ¢ 99 0.06 3.2 0.00
Spent Nuclear Fuel PEIS 360 0.22 810 0.49
Foreign Research Reactor Spent Nuclear Fuel EIS" 90 0.05 222 0.13
Private Fuel Storage Facility Final EIS' 30 0.02 190 0.11
Mixed Oxide Fuel Fabrication at Savannah River Site’ 530 0.32 560 0.34
Enrichment Facility in Lea County EIS* 1,500 0.9 450 0.27
GTCCEIS' 500 0.32 180 0.1
Draft TC& WM EIS™ 2,884 17 425 0.3
West Valley Demonstration Project Waste Management 520 0.31 410 0.25
Environmental Impact Statement
West Valley Demonstration Project Environmental Assessment for the 14 0.01 11 0.01
Decontamination & Decommissioning and Removal of Certain
Facilities
Draft Y-12 SWEIS" Not listed | Notlisted | Not listed 0.18
West Valley Decommissioning EIS ° 1,900 1 310 0.2
Paducah DUF¢ Conversion Final EIS P 174 0.06 120 0.06
Portsmouth DUFg Conversion Final EIS ¢ 93 0.04 62 0.04
Subtotal ' 24,800 ° 15 35,000° 21
General Radioactive Material Transport >'
1943-1982 ° 220,000 132 170,000 102
1983-2073" 154,000 92 168,000 101
1943-2073 374,000 224 338,000 203
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Worker General Population
Collective Collective
Dose Risk Dose Risk
Category (person-rem) | (LCF) | (person-rem) | (LCF)
Total Transportation I mpacts Unrelated to thisNNSS SWEIS
Total Impacts (up to 2073) | 399000" | 240 | 373000° | 224

DUFg = depleted uranium hexafluoride; ETTP = Eastern Tennessee Technology Park; LCF = latent cancer fatality; N/A = not

available (the data are provided as a sum for workers and the public); NNSS = Nevada National Security Site; rem = roentgen

equivalent man.

& Final Environmental Impact Statement for the Nevada Test Ste and Off-Ste Locations in the State of Nevada (DOE 1996c).

Estimates for NNSS transportation impacts for the years 1995 to 2010 are not available.

Unlessit is specified otherwise, all values are taken from the Final Environmental Impact Statement for a Geologic

Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County,

Nevada (DOE 2002¢) and the Final Supplemental Environmental Impact Satement for a Geologic Repository for the

Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada (DOE 2008g).

¢ Environmental Impact Statement for Treatment of Low-Level Mixed Waste, February 1998 (JEGI 1998).

4 The values are for the low-level and mixed low-level radioactive waste transportation impacts on the NNSS, based on the

amended Record of Decision for the Final Waste Management Programmatic Environmental I|mpact Statement for

Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste, 65 FR 10061, February 25, 2000.

DOE/EIS-0380, Final Ste-Wide Environmental |mpact Statement for Continued Operation of Los Alamos National

Laboratory, Los Alamos, New Mexico, May 2008 (DOE 2008h).

Includes worker and general population doses.

DOE/EIS-0360, Final Environmental Impact Statement for Construction and Operation of a Depleted Uranium

Hexafluoride Conversion Facility at the Portsmouth, Ohio, Site, June 2004 (DOE 2004e).

DOE/EIS-0218, Final Environmental Impact Statement on a Proposed Nuclear Weapons Nonproliferation Policy

Concerning Foreign Research Reactor Spent Nuclear Fuel, February 1996 (DOE 1996b).

NUREG-1714, Final Environmental Impact Statement for the Construction and Operation of an Independent Spent Fuel

Sorage Installation on the Reservation of the Skull Valley Band of Goshute Indians and the Related Transportation Facility

in Tooele County, Utah, December 2001 (NRC 2001). The impacts shown in this table reflect only those impacts associated

~ with radioactive waste being transported to disposal sites other than the NNSS.

I NUREG-1767, Environmental Impact Statement on the Construction and Operation of a Proposed Mixed Oxide Fuel

Fabrication Facility at the Savannah River Site, January 2005 (NRC 2005a).

NUREG-1790, Environmental Impact Satement for the Proposed National Enrichment Facility in Lea County, New Mexico,

June 2005 (NRC 2005b). Therisk values presented in this report are per year of operation. The values presented in this

table are for 30 years of operation.

' DOE/EIS-0375D, Draft Environmental Impact Satement for the Disposal of Greater-Than-Class C (GTCC) Low-Level
Radioactive Waste and GTCC-Like Waste (DOE 2011a).

™ DOE/EIS-0391, Draft Tank Closure and Waste Management Environmental Impact Satement for the Hanford Ste,

Richland, Washington, October 2009 (DOE 2009g).

DOE/EIS-0387, Draft Site-Wide Environmental Impact Statement for the Y-12 National Security Complex, October 2009

(DOE 20090).

DOE/EIS-0226, Final Environmental Impact Satement for Decommissioning and/or Long-Term Stewardship at the West

Valley Demonstration Project and Western New York Nuclear Service Center, January 2010 (DOE 2010c). The impacts

between 2011 and 2020 are included in the discussion of transportation impacts in Chapter 5, and reflect the preferred

aternative with eventual clean closure. Impacts beyond 2020 are not included because no decision has been made asto the

activities to be conducted beyond 2020.

DOE/EIS-0359, Final Environmental Impact Statement for Construction and Operation of a Depleted Uranium

Hexafluoride Conversion Facility at the Paducah, Kentucky, Site (DOE 2004d). Includes those transportation impacts

occurring beyond the next 10 years.

DOE/EIS-0360, Final Environmental Impact Statement for Construction and Operation of a Depleted Uranium

Hexafluoride Conversion Facility at Portsmouth, Ohio, Ste (DOE 2004e€). Includes those transportation impacts occurring

beyond the next 10 years.

The summed values are rounded to three significant figures.

These estimates are very conservative because few shipments were made in the 1950s and 1960s. In addition, the

nonexclusive shipment dose estimates are based on a very conservative method. See the text under General Radioactive

Materials Transports for dose estimates for shipments performed in 1975 and 1983. Totals are rounded.

' The annual dose estimates are similar to those for the period 1975-1982.
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There are considerable uncertainties in these historical estimates of collective dose. For example, the
population densities and transportation routes used in the dose assessment were based on the data from
the 1990 U.S. census and the U.S. highway network as it existed in 1995. The U.S. population has
continuously increased over the time covered in this assessment, thereby increasing the cumulative
population dose. In addition, using interstate highway routes as they existed in 1995 may dlightly
underestimate doses for shipments that occurred in the 1950s and 1960s, because a larger portion of the
transport routes would have been on noninterstate highways, where the population may have been closer
to the road. By the 1970s, the structure of the interstate highway system was largely fixed, and most
shipments would have been made using interstate routing.

Reasonably Foreseeable Future Actions. The values provided for reasonably foreseeable actions could
lead to some double counting of impacts. For example, the LLW transportation impacts in the Final
Waste Management Programmatic Environmental Impact Statement for Managing Treatment, Storage,
and Disposal of Radioactive and Hazardous Waste may also be included in the individual DOE facilities
siteewide EISs. In addition, for reasonably foreseeable actions where no preferred dternative was
identified or no ROD was issued, impact values were included for the alternative that has the largest
transportation impacts. It was assumed that this NNSS SAVEIS and other NEPA documents listed in
Table 6-5, such as the Final Stewide Environmental Impact Satement for Continued Operation of
Los Alamos National Laboratory, Los Alamos, New Mexico, and the Stewide Environmental Impact
Satement for the Y-12 National Security Complex, would address transportation impacts associated with
the Complex Transformation Supplemental Programmatic Environmental Impact Statement; therefore,
that NEPA document is not included in Table 6-5.

Table 65 Cumulative Transportation |mpacts Under the Expanded Oper ations Alter native
Worker General Population
Collective Dose Risk Collective Dose Risk
(person-rem) (LCFs) (person-rem) (LCFs)
NNSS Transportation Risk (2011-2020)
NNSS SWEIS? | 5,600 | 3] 1,400 | o8
Other Transportation I mpacts Not Related to this NNSS SWEIS
Historical Shipmentsto the NNSS 330 0.20 230 0.14
Reasonably Foreseeable Actions 24,800 15 35,000 21
Genera Radioactive Material Transport 374,000 224 338,000 203
Total 399,000 240 373,000 224
Cumulative Total
Total Impacts© 405,000 243 374,000 225

LCF = latent cancer fatality; NNSS = Nevada National Security Site; rem = roentgen equivalent man.

& The values provided are for the Expanded Operations Alternative, which has the greatest impacts.

b The cumulative total is the sum of the projected impacts for this NNSS SWEIS and the impacts from the other nonrelated
transportation activities.

¢ Totals are rounded to three significant digits.

General Radioactive Materials Transports. General radioactive material transports are shipments not
related to a particular action; they include shipments of radiopharmaceuticals, industrial and radiography
sources, and uranium fuel cycle materials, as well as shipments of commercial LLW to commercia
disposal facilities. The collective dose estimates from transportation of these types of materials were
based on the following: (1) for the period 1943 through 1982, an NRC analysis documented in
U.S. Nuclear Regulatory Commission Regulation (NUREG) 0170 for shipments made in 1975
(NRC 1977) and (2) for the period 1983 through 2043, an analysis of unclassified shipments in 1983,
documented in the Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho
National Engineering Laboratory Environmental Restoration and Waste Management Programs Final
Environmental Impact Statement (DOE 1995). The NRC report estimated collective doses to the workers
and population of 5,600 and 4,200 person-rem, respectively, for transports in 1975. The modes of
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transportation included truck, rail, and plane. The collective doses to workers and the general public for
1943 through 1982 (39 years) were estimated to be 220,000 and 170,000 person-rem, respectively
(NRC 1977). The estimated collective doses to workers and populations for shipments in 1983 using a
combination of truck and plane shipments were 1,690 and 1,850 person-rem, respectively (DOE 1995).
These doses were calculated using more-refined models than those used in the 1977 NRC report. Even
though the number of shipments was larger than those of the 1977 NRC report, the estimated doses are
smaller by a factor of 2to 3. As shown in Table 64, the collective doses over 91 years, from 1983
through 2073, would be 154,000 and 168,000 person-rem for workers and population, respectively.

Table 6-5 provides impacts on transport workers and the genera population from future transportation
activities considered in this NNSS SWAEIS in comparison to the total worker and general population
collective doses estimated in Table 6-4. The impacts from transportation in this NNSS SWVEIS are quite
small compared with the overall cumulative transportation impacts. The estimated total collective worker
dose from all types of shipments (historical, reasonably foreseeable future actions, and genera
transportation) is about 399,000 person-rem (240 LCFs) for the period from 1943 through 2073
(131years). The estimated total general population collective dose is about 373,000 person-rem
(224 LCFs). To place these numbers in perspective, the National Center for Health Statistics indicates
that the average annual number of cancer deaths in the United States from 1999 through 2004 was about
554,000, with less than a 1 percent fluctuation in the number of deaths in any given year (CDC 2007).
The total number of LCFs (among the workers and general population) estimated to result from
radioactive material transportation over the period between 1943 and 2073 is 468, or an average of about
4 LCFs per year. The transportation-related LCFs are about 0.0007 percent of the annual number of
cancer deaths; therefore, this number is indistinguishable from the natural fluctuation in the total annua
death rate from cancer. Note that the majority of the cumulative risks to workers and the genera
population were due to the general transportation of radioactive material unrelated to activities evaluated
in this NNSS SMEIS

6.3.4 Socioeconomics

Cumulative socioeconomic impacts are the impacts that result from the incremental impact of the action
added to other past, present, and reasonably foreseeable future actions in Clark and Nye Counties.
Because either expanding or reducing operations may have adverse impacts on different aspects of the
socioeconomic environment, information from the Expanded Operations and Reduced Operations
Alternatives was considered, as appropriate, in this analysis.

Under the Expanded Operations Alternative, there would be a net increase of 723jobs to support
DOE/NNSA activities over the next 10years. In addition, operation of up to 1,000 megawatts of
commercia solar power generation facilities would require an estimated 200 employees. Thisincreasein
the number of jobs would have an overall beneficial impact on economic activity in the area, as described
in Chapter 5, Section5.1.2. This increase in economic activity would have a minor contribution to
overall cumulative economic impacts in Clark and Nye Counties.

Approximately 10 percent (about 92) of the individuals hired to support both DOE/NNSA activities and
to operate of commercial solar power generation facilities on the NNSS under the Expanded Operations
Alternative are expected to relocate to Clark and Nye Counties from other areas. Given the economic
downturn, the population of Clark and Nye Counties decreased by 0.8 and 2.1 percent, respectively,
in 2009 (NSBDC 2010), as noted in Chapter 2, Section 2.5.2, and Las Vegas had one of the highest home
foreclosure rates in the Nation. In the short term, the increased DOE/NNSA-related workforce would
likely dlightly reduce the adverse impacts of the economic downturn due to new employees purchasing or
renting housing and purchasing goods and services in Clark and Nye Counties. In the longer term, this
increase would be so small as to be easily absorbed with amost undetectable impacts on local
economies. In addition, because there would only be a small increase in population, the need for
additional public services would be negligible. Therefore, this increase would not contribute to
cumul ative impacts on public services.
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Abstract: This Final Ste-Wide Environmental Impact Satement for the Continued Operation of the
Department of Energy/National Nuclear Security Administration Nevada National Security Steand Off-Ste
Locations in the Sate of Nevada (NNSS SWEIS) analyzes the potentia environmental impacts of proposed
aternativesfor continued management and operation of the Nevada National Security Site (NNSS) (formerly
known as the Nevada Test Site) and other U.S. Department of Energy/National Nuclear Security
Administration (DOE/NNSA)-managed sitesin Nevada, including the Remote Sensing Laboratory (RSL) on
Nellis Air Force Base in North Las Vegas, the North Las Vegas Facility (NLVF), the Tonopah Test Range
(TTR), and environmental restoration areas on the U.S. Air Force Nevada Test and Training Range. The
purpose and need for agency action isto provide support for meeting NNSA’ s core missions established by
Congressand the President and to satisfy the requirements of Executive Ordersand comply with Congressional
mandates to promote, expedite, and advance the production of environmentally sound energy resources,
including renewable energy resources such as solar and geothermal energy systems.

The NNSS has along history of supporting national security objectives by conducting underground nuclear
tests and other nuclear and nonnuclear activities. Since the October 1992 moratorium on nuclear testing,
NNSA’smission at the NNSS has evolved from one that focuses on active nuclear weapons tests to one that
maintains readiness and the capability to conduct underground nuclear weapons tests; such atest would be
conducted only if so directed by the President in the interest of national security. Resources have been
reallocated to introduce and expand other mission activities/programsat theNNSS, RSL, NLVF, and TTR to
support three DOE/NNSA core missions. National Security/Defense, Environmental Management, and
Nondefense. The National Security/Defense Mission includes the Stockpile Stewardship and Management,
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Nuclear Emergency Response, Nonproliferation and Counterterrorism, and Work for Others Programs. The
Work for Others Program supports other DOE programs and Federal agencies such asthe U.S. Department of
Defense, U.S. Department of Justice, and U.S. Department of Homeland Security. The Environmental
Management Mission includes the Waste Management and Environmental Restoration Programs. The
Nondefense Mission includes the Genera Site Support and Infrastructure, Conservation and Renewable
Energy, and Other Research and Development Programs.

The NNSS, RSL, NLVF, and TTR support DOE/NNSA’s core missions by providing the capabilities to
process and dispose of a damaged nuclear weapon or improvised nuclear device and to conduct high-hazard
experiments involving special nuclear material and high explosives, nonnuclear experiments, and
hydrodynamic testing. Nuclear stockpile stewardship activities at the NNSS include dynamic plutonium
experiments that provide technical information to maintain the safety and reliability of the U.S. nuclear
weapons stockpile and research and training in areas such as nuclear safeguards, criticality safety, and
emergency response. Special nuclear materials are also stored at the NNSS. In addition, in accordance with
the amended Record of Decision (ROD) (DOE/EIS-0243) for the Final Environmental Impact Statement for
the Nevada Test Site and Off-Ste Locationsin the Sate of Nevada (1996 NTSEIS), DOE/NNSA receives|ow-
level and mixed low-level radioactive waste for disposal at the NNSS.

ThisNNSSSWEI Sanalyzesthe potential environmental impacts of three reasonable dternativesfor continued
operations at the NNSS, RSL, NLVF, and TTR. These alternativesinclude aNo Action Alternative and two
action aternatives. Expanded Operations and Reduced Operations. The No Action Alternative, which is
analyzed as a baseline for evaluating the two action aternatives, would continue implementation of the 1996
NTSEISROD (DOE/EIS-0243) and subsequent amendments (61 FR 65551and 65 FR 10061), aswell asother
decisions supported by separate NEPA analyses completed since issuance of the final 1996 NTSEIS. The
No Action Alternative reflects activity level s consi stent with those seen since 1996. The Expanded Operations
Alternative considers adding new work at the NNSS in the areas of nonproliferation and counterterrorism,
high-hazard and other experiments, research and development, and testing. Such expanded operations could
include devel oping test beds for concept testing of sensors, mitigation strategies, and weapons effectiveness.
The Reduced Operations Alternative would reduce the overall level of operations and close specific buildings
and structures. NNSA would also consider alowing the devel opment of solar power generation facilitiesunder
each aternative.

Public Comments: In preparing this Final NNSS SWEIS, NNSA considered comments received during the
scoping period (July 24, 2009, to October 16, 2009) and during the public comment period on the
Draft NNSS SWEIS (July 29, 2011, to December 2, 2011), aswell asthose received after the close of the public
comment period on the Draft NNSS SWEIS. Five public hearings on the Draft NNSS SWEIS were held to
provide interested members of the public with opportunitiesto learn more about NNSA missions, programs,
and activities and the content of the Draft NNSS SWEI Sfrom exhibits, factsheets, and discussion with NNSA
subject matter experts. From September 20 through 28, 2011, public hearings were held in Las Vegas,
Pahrump, Tonopah, and Carson City, Nevada, and St. George, Utah. An additional hearing was conducted for
the Consolidated Group of Tribes and Organizations on October 6, 2011. All comments received were
considered during preparation of this Final NNSS SWEIS

This Final NNSS SWEIS contains revisions and new information based in part on comments received on the
Draft NNSS SWEIS. Vertica change bars in the margins indicate the locations of these revisions and new
information. Volume 3 contains the comments received on the Draft NNSS SWEIS and DOE/NNSA’s
responses to those comments. DOE/NNSA will usethe analysis presented in thisFinal NNSSSWEI S, aswell
asother information, in preparing aROD regarding the continued operation of the NNSS and offsite locations
in Nevada. DOE/NNSA will issue a ROD no sooner than 30 days after the U.S. Environmental Protection
Agency publishes a Notice of Availability of this Final NNSS SVEISin the Federal Register.
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Nevada Administrative Code
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SWEIS
TEELs
TLV
TNT
TRAGIS
TRC
TRU
TRUPACT
TTR
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UCVS
UGTA
USAF
VMT
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Y-12
ZPPR
°C

oF

Record of Decision

Remote Sensing Laboratory

radioisotope thermoel ectric generator
Radioactive Waste M anagement Complex
Radioactive Waste Management Site
safeguards transporters

specia nuclear materia

Short-Term Exposure Limit

Site-Wide Environmenta Impact Statement
Temporary Emergency Exposure Limits
Threshold Limit Value

2,4, 6-trinitrotoluene

Transportation Routing Analysis Geographic Information System

total recordable cases

transuranic waste

transuranic waste package transporter
Tonopah Test Range
Time-Weighted Average

ultrafast closure valve system
Underground Test Area

U.S. Air Force

vehicle milestraveled

volatile organic compound

waste acceptance criteria
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zero power plutonium reactor
degrees Centigrade

degrees Fahrenheit
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CONVERSIONS

METRIC TO ENGLISH

ENGLISH TOMETRIC

Multiply by Toget Multiply by Toget
Area
Square meters 10.764 Square feet Square feet 0.092903 Square meters
Square kilometers 247.1 Acres Acres 0.0040469 Square kilometers
Square kilometers 0.3861 Square miles Square miles 2.59 Square kilometers
Hectares 2471 Acres Acres 0.40469 Hectares
Concentration
Kilograms/square meter 0.16667 Tongacre Tong/acre 0.5999 Kilograms/square meter
Milligrams/liter 12 Parts/million Parts/million 1@ Milligrams/liter
Micrograms/liter 1° Parts/billion Parts/billion 12 Micrograms/liter
Micrograms/cubic meter 12 Parts/trillion Parts/trillion 12 Micrograms/cubic meter
Density
Gramg/cubic centimeter 62.428 Pounds/cubic feet || Pounds/cubic feet 0.016018 Gramg/cubic centimeter
Grams/cubic meter 0.0000624 Pounds/cubic feet || Pounds/cubic feet 16,025.6 Grams/cubic meter
Length
Centimeters 0.3937 Inches Inches 254 Centimeters
Meters 3.2808 Feet Feet 0.3048 Meters
Kilometers 0.62137 Miles Miles 1.6093 Kilometers
Temperature
Absolute
DegreesC + 17.78 18 Degrees F DegreesF - 32 0.55556 DegreesC
Relative
DegreesC 18 Degrees F Degrees F 0.55556 DegreesC
Velocity/Rate
Cubic meters/second 2118.9 Cubic feet/minute || Cubic feet/minute 0.00047195 Cubic meters/second
Grams/second 7.9366 Pounds/hour Pounds/hour 0.126 Grams/second
Meters/second 2.237 Miles’hour Miles’hour 0.44704 Meters/second
Volume
Liters 0.26418 Gallons Gallons 3.78533 Liters
Liters 0.035316 Cubic feet Cubic feet 28.316 Liters
Liters 0.001308 Cubic yards Cubic yards 764.54 Liters
Cubic meters 264.17 Gallons Gallons 0.0037854 Cubic meters
Cubic meters 35.315 Cubic feet Cubic feet 0.028317 Cubic meters
Cubic meters 1.3079 Cubic yards Cubic yards 0.76456 Cubic meters
Cubic meters 0.0008107 Acre-feet Acre-feet 1233.49 Cubic meters
Weight/Mass
Grams 0.035274 Ounces Ounces 28.35 Grams
Kilograms 2.2046 Pounds Pounds 0.45359 Kilograms
Kilograms 0.0011023 Tons (short) Tons (short) 907.18 Kilograms
Metric tons 1.1023 Tons (short) Tons (short) 0.90718 Metric tons
ENGLISH TO ENGLISH
Acre-feet 325,850.7 Gallons Gallons 0.000003046 Acre-feet
Acres 43,560 Square feet Square feet 0.000022957 Acres
Square miles 640 Acres Acres 0.0015625 Square miles
a. Thisconverson isonly valid for concentrations of contaminants (or other materials) in water.
METRIC PREFIXES
Prefix Symbol Multiplication factor
eXa E 1,000,000,000,000,000,000 = 10%
pete- P 1,000,000,000,000,000 = 10%
tera- T 1,000,000,000,000 = 10%
giga G 1,000,000,000 = 10°
mega- M 1,000,000 = 10°
kilo- k 1,000 = 10°
decar D 10 = 10"
deci- d 0.1 = 10*
centi- c 0.01 = 10?
milli- m 0.001 = 10°
micro- n 0.000 001 = 10°
nano- n 0.000 000001 = 10°
pico- p 0.000 000 000001 = 10™
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considerable data regarding threshold values for various chemical congtituents of vehicle exhaust has
made linear extrapolation to estimate the risks from vehicle/ral emissions untenable
(Neuhauser et al. 2000). This caculation has been dropped from RADTRAN in its recent revision
(SNL 2009); therefore, no risk factors have been assigned to the vehicle emissionsin this SWEIS.

E.5.3 Maximally Exposed Individual Exposure Scenarios

The maximum individual doses for routine offsite transportation were estimated for transportation
workers, as well as for members of the general population. For truck shipments, three hypothetical
scenarios were evaluated to determine the MEI in the general population. These scenarios are as follows
(DOE 20024):

e A person caught in traffic and located 3.3 feet from the surface of the shipping container for
30 minutes

o A resident living 98 feet from the highway used to transport the shipping container
e A service station worker at adistance of 52 feet from the shipping container for 50 minutes

The hypotheticdl MEI doses were accumulated over a single year for all transportation shipments.
However, for the scenario involving an individual caught in traffic next to a shipping container, the
radiological exposures were caculated for only one event because it was considered unlikely that the
same individual would be caught in traffic next to all containers for al shipments. For truck shipments,
the maximally exposed transportation worker is the driver, who was assumed to have been trained as a
radiation worker and to drive shipments for up to 2,000 hours per year, accumulating an exposure of
2 rem per year. For a member of the truck crew who is not trained as a radiation worker, the maximum
annua dose rate would be 100 millirem (10 CFR 20.1301).

The following three hypothetical scenarios were also evaluated for railcar shipments:

o A rail yard worker working at a distance of 33 feet from the shipping container for 2 hours
e A resident living 98 feet from the rail line where the shipping container is being transported
e A resident living 656 feet from arail stop during classification and inspection for 20 hours

The maximally exposed transportation worker (excluding drivers) for both truck and rail shipmentsis an
individual inspecting the cargo at a distance of 3.3 feet from the shipping container for 1 hour.

E.6 Transportation Accident Risks
E.6.1 Methodology

The offsite transportation accident analysis considers the impact of accidents during the transportation of
waste by truck or rail. Under accident conditions, human health and environmental impacts could result
from the release and dispersal of radioactive material. Transportation accident impacts were assessed
using an accident analysis methodology developed by NRC. This section provides an overview of the
methodologies; detailed descriptions of various methodologies are found in NUREG-0170, Radioactive
Material Transportation Sudy; NUREG/CR-4829, Modal Sudy; and NUREG/CR-6672, Reexamination
Sudy (NRC 1977, 1987, 2000). Accidents that could potentially breach the shipping container are
represented by a spectrum of accident severities and radioactive release conditions. Historically, most
transportation accidents involving radioactive materias have resulted in little or no release of radioactive
material from the shipping container. Consequently, the analysis of accident risks takes into account a
spectrum of accidents ranging from high-probability accidents of low severity to hypothetica
high-severity accidents that have a correspondingly low probability of occurrence. The accident analysis
calculates the probabilities and consequences from this spectrum of accidents.
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To provide DOE and the public with a reasonable assessment of radioactive waste transportation accident
impacts, two types of analysis were performed. First, an accident risk assessment was performed that
takes into account the probabilities and consequences of a spectrum of potential accident severities using
amethodology developed by NRC (NRC 1977, 1987, 2000). For the spectrum of accidents considered in
the analysis, accident consequences in terms of collective “dose risk” to the population within 50 miles
were determined using the RADTRAN 6 computer program (SNL 2009). The RADTRAN code sums the
product of consequences and probability over al accident severity categories to obtain a
probability-weighted risk value referred to in this appendix as “dose risk,” which is expressed in units of
person-rem. Second, to represent the maximum reasonably foreseeable impacts on individuals and
populations should an accident occur, maximum radiological consequences were calculated in an urban or
suburban population zone for an accidental release with a likelihood of occurrence greater than 1 in
10 million per year using the RISKIND computer program (Y uan et al. 1995).

For accidents in which a waste container or the cask shielding is not damaged, population and individual
radiation exposures from the waste package were evaluated for the duration of time needed to recover and
resume shipment. The collective dose over all segments of transportation routes was evaluated for an
affected population up to a distance of 0.5 miles from the accident location. This dose would be an
external dose and would be approximately inversely proportiona to the sguare of the distance of the
affected population from the accident. Any additional dose to those residing beyond 0.5 miles from the
accident would be negligible. The doseto anindividua (first responder) was calculated assuming that the
individual would be located at 6.6 to 33 feet from the package. For the accidents leading to loss of cask
shielding, a method similar to that provided in NUREG/CR-6672, Reexamination Sudy (NRC 2000) and
adapted in the Final Environmental Impact Satement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada
(Yucca Mountain EIS) was used (DOE 2002a).

E.6.2 Accident Rates

Whenever materia is shipped, the possibility exists that a traffic accident could result in vehicular
damage, injury, or death. Even when drivers are trained in defensive driving and taking great care, there
is arisk of a traffic accident. To date, DOE and its predecessor agencies have a successful 50-year
history in transporting radioactive materials. In the years 2004 to 2008, no fatalities related to DOE's
transportation of hazardous or radioactive materia cargo for the Office of Environmental Management
occurred (DOE 2009). DOE Manual 460.2-1A, Radioactive Material Transportation Practices Manual
for Use with DOE Order 460.2A, contains stipulations that DOE and its shipping contractors follow
regarding conditions under which shipments should be made (DOE 2008b).

To calculate the accident risks, vehicle accident and fatality rates were taken from data provided in
Sate-Level Accident Rates for Surface Freight Transportation: A Reexamination (Saricksand
Tompkins 1999). Accident rates are generically defined as the number of accident involvements (or
fatalities) in agiven year per unit of travel in that same year. Therefore, the rate is afractional value, with
accident involvement count as the numerator of the fraction and vehicular activity (tota travel distancein
truck miles) as its denominator. Accident rates were generally determined for a multi-year period. For
assessment purposes, the total number of expected accidents or fatalities was calculated by multiplying
the total shipment distance for a specific case by the appropriate accident or fatality rate. No reductionin
accident or fatality rates was assumed even though radioactive material carrier drivers are better trained
and have better-maintained equipment.

For truck transportation, the rates presented are specifically for heavy-haul combination trucks involved
in interstate commerce (Saricks and Tompkins 1999). Heavy-haul combination trucks are rigs composed
of a separable tractor unit containing the engine and one to three freight trailers connected to each other.
Heavy-haul combination trucks are typically used for radioactive material shipments. Truck accident
rates were computed for each state based on statistics compiled by the Federal Highway Administration,
Office of Motor Carriers, from 1994 to 1996. A fatality caused by an accident is the death of a member
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of the public who is killed instantly or dies within 30 days due to injuries sustained in the accident. The
accident and fatality rates are per truck-mile or railcar-mile.

For offsite transportation, the accident and fatality rates for this SWEIS were based on state-level data
provided in the Saricks and Tompkins report (Saricks and Tompkins 1999). The rates in the Saricks and
Tompkins report are given in terms of accident and fatality per car-kilometer and railcar-kilometer
traveled. Accident and fatality rates for trucks are provided by population zone. Thisinformation is used
to determine the accident and fatality rate specific to each truck and rail route. For in-state truck
transport, Nevada accident and fatality rates were used (Saricks and Tompkins 1999).

A recent review of the truck accidents and fatalities reports by the Federal Carrier Safety Administration
indicated that state-level accidents and fatalities were underreported. For the years 1994 through 1996,
which were the basis for the analysis in the Saricks and Tompkins report, the review found that accidents
were underreported by about 39 percent and fatalities were underreported by about 36 percent
(UMTRI 2003). Therefore, truck accident and fatality rates were increased by factors of 1.64 and 1.57,
respectively, in this SWEIS to account for the underreporting.

For each rail shipment, it was assumed that each train would consist of at |east three cars. alocomotive, a
crew car, and arailcar carrying waste.

For DOE SGTs, the DOE operational experience between 1984 and 1999 was used. The mean
probability of an accident requiring towing of a disabled SGT was about 6 per 100 million kilometers
(DOE 2000). The number of SGT trailer accidents is too small to support alocating this overall rate
among the various types of routes (interstate, primary, others) used in the accident anaysis. Therefore,
data for the relative rate of accidents on these route types, or influence factor, provided in Determination
of Influence Factor and Accident Rates for Armored Tractor/Safe Secure Trailer (Phillips, Clauss, and
Blower 1994), were used to estimate accident frequencies for rural, urban, and suburban transports.
Accident fatalities for SGTs were estimated using the commercial truck transport fatality per accident
ratios within each zone.

E.6.3 Accident Severity Categories and Conditional Probabilities

Accident severity categories for potential radioactive waste transportation accidents are described in
NUREG-0170, Radioactive Material Transportation Sudy (NRC 1977) (for radioactive waste in
general); in NUREG/CR-4829, Modal Sudy (NRC 1987); and in NUREG/CR-6672, Reexamination
Sudy (NRC 2000) (for spent nuclear fuel). The methods described in the Modal Sudy and the
Reexamination Sudy are applicable to transportation of radioactive materialsin a Type B spent fuel cask.
The accident severity categories presented in the Radioactive Material Transportation Sudy would be
applicable to all other waste transported off site.

The Radioactive Material Transportation Study (NRC 1977) originally was used to estimate conditional
probabilities associated with accidents involving transportation of radioactive materials. The Modal
Sudy and the Reexamination Sudy (NRC 1987, 2000) are initiatives taken by NRC to refine more
precisely the analysis presented in the Radioactive Material Transportation Sudy for spent nuclear fuel
shipping casks.

Whereas the Radioactive Material Transportation Sudy (NRC 1977) analysis was primarily performed
using best engineering judgments and presumptions concerning cask response, the later studies relied on
sophisticated structural and thermal engineering analysis and a probabilistic assessment of the conditions
that could be experienced in severe transportation accidents. The latter results are based on representative
spent nuclear fuel casks assumed to have been designed, manufactured, operated, and maintained
according to national codes and standards. Design parameters of the representative casks were chosen to
meet the minimum test criteria specified in 10 CFR Part 71. The study is believed to provide realistic, yet
conservative, results for radiological releases during transport accident conditions.
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In both the Modal Study and the Reexamination Sudy, potential accident damage to a cask is categorized
according to the magnitude of the mechanical forces (impact) and thermal forces (fire) to which a cask
may be subjected during an accident. Because all accidents can be described in these terms, severity is
independent of the specific accident sequence. In other words, any sequence of events that results in an
accident in which a cask is subjected to forces within a certain range of values is assigned to the accident
severity region associated with that range. The accident severity scheme is designed to take into account
all potential foreseeable transportation accidents, including accidents with low probability but high
consequences and those with high probability but low consequences.

As discussed earlier, the accident consequence assessment considers the potential impacts of severe
transportation accidents. In terms of risk, the severity of an accident must be viewed in terms of potentia
radiological consequences, which are directly proportional to the fraction of the radioactive material
within a cask that is released to the environment during the accident. Although accident severity regions
span the entire range of mechanical and thermal accident loads, they are grouped into accident categories
that can be characterized by a single set of release fractions and are, therefore, considered together in the
accident consequence assessment. The accident category severity fraction is the sum of all conditional
probabilities in that accident category.

For the accident risk assessment, accident “dose risk” was generically defined as the product of the
consequences of an accident and the probability of occurrence of that accident, an approach consistent
with the methodology used by the RADTRAN computer code. The RADTRAN code sums the product of
consequences and probability over al accident categories to obtain a probability-weighted risk value
referred to in this appendix as “dose risk,” which is expressed in units of person-rem.

E.6.4 Atmospheric Conditions

Because it is impossible to predict the specific location of an offsite transportation accident, generic
atmospheric conditions were selected for the risk and consequence assessments. On the bass
of observations from National Weather Service surface meteorological stations at more than
177 locations in the United States, on an annual average, neutral conditions (Pasquill Stability Classes C
and D) occur 58.5 percent of the time, and stable (Pasquill Stability ClassesE, F, and G) and unstable
(Pasquill Stability Classes A and B) conditions occur 33.5 percent and 8 percent of the time,
respectively (DOE 20024). The neutral weather conditions dominate in each season, but most frequently
in the winter (nearly 60 percent of the observations).

Neutral weather conditions (Pasquill Stability Class D) are the most frequently occurring atmospheric
stability condition in the United States and are thus most likely to be present in the event of an accident
involving a radioactive waste shipment. Neutral weather conditions are typified by moderate windspeeds,
vertical mixing within the atmosphere, and good dispersion of atmospheric contaminants. Stable weather
conditions are typified by low windspeeds, very little vertical mixing within the atmosphere, and poor
dispersion of atmospheric contaminants. The atmospheric condition used in RADTRAN is an average
weather condition that corresponds to a stability class spread between Class D (for near distance) and
Class E (for farther distance).

The accident consequences for the maximum reasonably foreseeable accident (an accident with a
likelihood of occurrence greater than 1 in 10 million per year) were assessed under both stable (Class F
with a windspeed of 3.3 feet per second) and neutral (Class D with a windspeed of 13 feet per second)
atmospheric conditions. The population dose was evaluated under neutral atmospheric conditions and the
MEI dose, under stable atmospheric conditions. The population dose would represent an accident during
average weather conditions, while the MEI dose would represent an accident during wesather conditions
that would yield the greatest impacts (stable conditions, with minimum diffusion and dilution).
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E.6.5 Radioactive Release Characteristics

Radiological consequences were calculated by assigning radionuclide release fractions on the basis of the
type of waste, the type of shipping container, and the accident severity category. The release fraction is
defined as the fraction of the radioactivity in the container that could be released to the atmosphere in a
given severity of accident. Release fractions vary according to waste type and the physical or chemical
properties of the radioisotopes. Most solid radionuclides are nonvolatile and are, therefore, relatively
nondispersible.

Representative release fractions were developed for each waste and container type on the basis of DOE
and NRC reports (DOE 1994, 2002b, 2003a; NRC 1977, 2000). The severity categories and
corresponding release fractions provided in these documents cover a range of accidents from no impact
(zero speed) to impacts with speeds in excess of 120 miles per hour onto an unyielding surface. Traffic
accidents that could occur at the site would result in minor impacts due to lower local speed, with no
release potential.

For radioactive wastes transported in a Type B cask, the particulate release fractions were developed
consistent with the models in NUREG/CR-6672, Reexamination Study (NRC 2000). For wastes
transported in Type A containers (e.g., 55-gallon drums and boxes), the fractions of radioactive material
released from the shipping container were based on recommended values from the Radioactive Material
Transportation Sudy (NRC 1977) and the DOE Handbook on Airborne Release and Respirable
Fractions (DOE 1994). For contact-handled and remote-handled TRU waste, the release fractions
corresponding to the Radioactive Material Transportation Sudy severity categories, as adapted in the
Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement
(WPP SEISHI), were used (DOE 1997). For wastes transported in high-integrity containers and lift liners
in 20-foot International Organization for Standardization (ISO) containers, release fractions were
calculated using a method similar to that used in the WIPP SEISII. For soft-liners in 20-foot 1SO
containers, release fractions were determined using the method described in the DOE West Valley
Demonstration Project Waste Management EIS (DOE 2003b). While the conservatism of the conditional
probabilities and release fractions for each accident severity category can be argued, these studies, as well
as the others mentioned in this section, are still considered the only reliable sources for thisinformation.

For accidents in which the waste container or cask shielding is not damaged and no radioactive material is
released, it was assumed that it would take 12 hours to recover from the accident and resume shipment.
During this period, no individual would remain close to the cask. A first responder could stay at a
location 6.6 to 33 feet from the package, a a position where the dose rate would be the highest, for
30 minutesin aloss-of -shielding accident and 1 hour for other accidents with no release (DOE 2002b).

E.6.6 Actsof Sabotageor Terrorism

In the aftermath of the tragic events of September 11, 2001, DOE is continuing to assess measures to
minimize the risk or potential consequences of radiological sabotage. While it is not possible to
determine terrorists’ motives and targets with certainty, DOE considers the threat of terrorist attacks to be
rea and makes all efforts to reduce any vulnerability to this threat. DOE considers, evaluates, and plans
for potential terrorist attacks during transportation and storage of specia nuclear materials such as
plutonium and enriched uranium. These materials would be transported using DOE’s safe and secure
transport equipment and would be escorted by protective force personnel. DOE has a proven record of
protecting these assets; no diversion of any DOE nuclear material has occurred. The details of any
postulated terrorist attack, as well as DOE's plans for the security of its facilities and terrorist
countermeasures, are classified. A classified appendix has been prepared for this SWEIS that includes
impact analyses for intentional acts of destruction related to transportation.
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Additionally, DOE has evaluated the impacts of acts of sabotage and terrorism on transportation of spent
nuclear fuel and high-level radioactive waste shipments (DOE 1996, 2002a). The spectrum of accidents
considered ranges from a direct attack on a cask from afar to hijacking and exploding a shipping cask in
an urban area. Both of these actions would result in damaging the cask and its contents and releasing
radioactive materials. The fraction of the materials released is dependent on the nature of the attack (type
of explosive or weapon used). The sabotage event evaluated in the Yucca Mountain EIS (DOE 2002a)
was considered as the enveloping analysis for this SWEIS. The event was assumed to involve either a
truck-sized or a rail-sized cask containing light-water reactor spent nuclear fuel. The consequences of
such an act were calculated to result in an MEI dose (at 460 feet) of 40 to 110 rem for events involving a
rail-sized or truck-sized cask, respectively. These events would lead to an increase in the risk of fatal
cancer to the MEI by 2 to 7 percent, or 2 chancesin 100 to 7 chances in 100 (DOE 2002a). The quantity
of radioactive materials transported under al alternatives considered here would be less than that
considered in the analysis in the Yucca Mountain EIS. Therefore, estimates of risk in the
Yucca Mountain EIS envelop the risks from an act of sabotage or terrorism involving the radioactive
material transported under all alternatives considered in this SWEIS.

E.6.7 Othe Parameters

An accident involving a transport carrying radioactive material or waste can incur impacts that are not
directly associated with a human health impact (i.e., traffic fatality or LCF). Such impacts can include the
following:

o Financia and social costs related to cleanup activities associated with removal of dispersed
radioactive materials and contaminated environmental resources

e Socioeconomic losses that could result because people avoid the area regardliess of the
environmental impact (impact on tourism), as well as general negative public perceptions and
stigma regarding the risk associated with transporting radioactive materials and wastes

Cleanup actions would include removal and repackaging of any cargo that was released, cleanup or
removal of environmental media, and restoration of local activities to previous conditions. The
U.S. Environmental Protection Agency (EPA) has concluded that soil concentration levels
(i.e., deposition) on the order of 0.1 to 1 microcuries per square meter represent a proper level for concern
and require initiation of protective actions and temporary access restrictions. A realistic assessment
would be expected to lead to less restrictive conclusions (Burley 1990). Actions and restrictions may take
the form of interdiction of agricultural products and limitations on commercial and residential activities,
which could in turn affect employment. Cleanup of contaminated areas or property use restrictions may
involve substantiad monetary cost and loss of beneficia use of property for commercial, residential,
agricultural, recreational, ingtitutional, or other purposes. Impacts on water, biologica, ecological, and
cultural resources are aso possible in areas with contamination in excess of the EPA level of
0.1 microcuries per square meter.

Economic impacts of an accident include direct costs associated with radiation surveys, cleanup, and
continued monitoring, as well as indirect costs associated with temporary or longer-term relocation of
residents, temporary or longer-term loss of employment, destruction or quarantine of agricultural
products, land use restrictions, and public headth and medical care. The magnitude of these impacts
would, in general, be proportiona to the amount of radioactive material released and to the direct human
health impacts. Estimates of land area that might be contaminated are highly dependent on specific
accident source terms and meteorological modeling assumptions. This is because the amount of
radioactive material that may accumulate on the ground is highly dependent on the size of the particles
that are released from the transportation package to the environment (which determines how fast they
settle back to the ground), specific accident conditions (for example, presence of a fire), and
meteorological conditions. In general, unless there is a fire that can effectively loft the radiological
materials into the air, most of the particles would return to the ground within less than a hundred meters
of the accident site. Costs associated with radiation surveys, cleanup, and continued monitoring could
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vary widely depending on the characteristics of the contaminated area. In addition to the potential direct
costs, there are other secondary societal costs associated with mitigation of such high-consequence
accidents, including those associated with temporary or longer-term relocation of residents, temporary or
longer-term loss of employment, destruction or quarantine of agricultural products, land use restrictions,
and public health and medical care. Because of the myriad of factors associated with a specific accident,
a full quantitative, site-specific, accident analysis that incorporates emergency response and cleanup
activities was not performed for this NNSS SWEIS,

Specific sites dong a route were not addressed in the analysis in this NNSS SWEIS. DOE performs
transportation analyses to determine comparative risks among alternatives using risks calculated for entire
routes. Therisk over the entire transportation route is generaly not dominated by one specific local areg;
therefore, analysis of specific local hazards on many possible routes was neither practical nor necessary
for the purposes of this NNSS SWVEIS  Transportation of LLW/MLLW and other radioactive materials
would use existing highways and railroads and, as such, would represent a small fraction of the existing
national and local (Nevada) highway and railway traffic. Because no new land acquisition and
construction would be required to accommodate these shipments, this SWEIS focuses on potential
impacts to human health and safety and the potential for accidents along shipment routes. In addition
transport of radioactive materials and wastes occurs daily on the Nation's highways as a result of
commercial and government activities; therefore, the transportation activities analyzed in this
NNSS SAVEIS would not present a new or unique hazard that would require specific locations along a
route to be analyzed. This approach is consistent with the Council on Environmental Quality’s guidance
to agencies that environmenta impact statements (EISs) “focus on significant environmental issues and
aternatives’ (40CFR 1502.1) and discuss impacts “in  proportion to their significance”
(40 CFR 1502.2(by)).

In the 2002 Yucca Mountain EIS and its 2008 Final Supplemental Environmental Impact Statement for a
Geological Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at
Yucca Mountain, Nye County, Nevada (Yucca Mountain SEIS) (DOE 2002a, 2008c), DOE evaluated the
“perceived risk” and “stigma’ associated with the transportation of spent nuclear fuel and high-level
radioactive waste. In those EISs, DOE concluded that there is no valid method to trandate public
perceptions regarding waste transportation into quantifiable economic impacts. DOE has not been
presented with any new information since the 2008 Yucca Mountain SEIS that changes this conclusion.
While stigmatization can be envisioned under some scenarios, it is not inevitable or numerically
predictable. As a conseguence, DOE/NNSA did not attempt to quantify any potentia for impacts from
risk perceptions or stigmain this SWEIS.

E.7 Risk Analysis Results

Per-shipment risk factors have been calculated for the collective populations of exposed persons and for
the crew for all anticipated routes and shipment configurations. Radiological risks are presented in doses
per shipment for each unique route, material, and container combination. Radiologica risk factors per
shipment for incident-free transportation and accident conditions for the Constrained Case are presented
in Table E-10. For incident-free transportation, both dose and L CF risk factors are provided for the crew
and the exposed genera population. The radiological risks would result from potentia exposure of
people to external radiation emanating from the packaged waste. The exposed population includes the
off-link public (i.e., people living along the route), the on-link public (i.e., pedestrian and car occupants
along theroute), and the public at rest and fuel stops.
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