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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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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 12 Milligrams/liter
Micrograms/liter 12 Parts/billion Parts/billion 1@ 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 1.8 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 = 103
micro- n 0.000 001 = 10°
nano- n 0.000 000001 = 10°
pico- p 0.000 000 000 001 = 102
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APPENDIX A
DETAILED DESCRIPTION OF ALTERNATIVES

This appendix contains detailed descriptions of the alternatives evaluated by the U.S. Department of
Energy National Nuclear Security Administration (DOE/NNSA) for continued operation of the Nevada
National Security Site (NNSS) (formerly known as the Nevada Test Site), the Remote Sensing Laboratory

(RSL) at Nellis Air Force Base, the North Las Vegas
Facility (NLVF), and the Tonopah Test Range (TTR).
Also addressed are environmental restoration sites
located on the Nevada Test and Training Range
(formerly the Nelis Air Force Range). Three
aternatives are addressed 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 Sate of
Nevada (NNSSSWEIS): (1) the No Action Alternative,
which represents the continuation of the levels of
operations at the NNSS and offsite DOE/NNSA
locations in Nevada, (2) the Expanded Operations
Alternative, which includes the capabilities and
projects described under the No Action Alternative,
plus additional newly proposed capabilities and
projects; and (3) the Reduced Operations Alternative,
which reflects a reduction in the levels of operations
for some programs, ceasing some activities, and
limiting activities in some operational areas of the
NNSS. This appendix provides additional technical
content and detail to supplement the aternatives
descriptions in Chapter 3.  Section A.1 describes the
No Action Alternative; Section A.2 describes the
Expanded Operations Alternative; and Section A.3
describes the Reduced Operations Alternative.

Descriptions of the aternatives are organized under
three mission areas, each with two or more associated
programs. These missions and their associated
programs are (1)the Nationa 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.

For each of the proposed alternatives, mission-related

Terminology Used in this Site-Wide
Environmental Impact Statement (SWEIS)

Missions. In this SWEIS, this term refers to the major
responsibilities assigned to the U.S. Department of
Energy (DOE) and the National Nuclear Security
Administration (NNSA), which are described in this
section. DOE and NNSA accomplish these missions
by assigning groups or types of activities to DOE'’s
system of national security laboratories, production
facilities, and other sites.

Programs. DOE and NNSA are organized into
program offices, each of which has primary
responsibilities within the set of DOE and NNSA
missions. Funding and direction for activities at DOE
facilities are provided through these program offices,
and similar coordinated sets of activities to meet
program office responsibilities are often referred to as
“programs,” which 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 implement mission assignments. Capabilities at
NNSA facilities in Nevada have been established over
time, principally through mission assignments and
activities directed by the 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 large
(such as a project to construct and start up a new
nuclear facility). Projects are usually relatively short-
term efforts, and they can cross multiple programs
and missions, although they are usually “sponsored”
by a primary program office. In this SWEIS, the term
is usually used more narrowly to describe construction
activities, including facility modifications (such as a
project to build a new office building or to establish
and demonstrate a new capability). Construction
projects considered reasonably foreseeable at NNSA
facilities in Nevada over about a 10-year period are
discussed and analyzed in this SWEIS.

Activities. In this SWEIS, this term is used to

describe physical actions used to implement missions,
programs, capabilities, or projects.

capabilities, projects, activities, and facilities are identified.
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The alternatives evaluated in this NNSS SWEIS comprise missions, programs, capabilities, and projects
for which activities are currently in progress and/or future activities are proposed. Current activities
include those that are ongoing or for which the capability is being maintained by DOE/NNSA. In
evaluating the impacts of the projects and activities that make up the dternatives, the most reliable data
are derived from current activities. Proposed projects are those that DOE/NNSA expects would be
implemented over the next 10 years.

The projects proposed under the three dternatives have generally undergone sufficient conceptua
development to allow a reasonable assessment. Those that have not been sufficiently defined to allow a
reasonable assessment are noted in the text and will require further National Environmental Policy Act
(NEPA) review should DOE/NNSA decide to implement them.

A.1 No Action Alternative

As defined in this NNSS SWVEIS, the No Action Alternative reflects the use of existing facilities and
ongoing projects to maintain operations consistent with those experienced in recent years at the NNSS
and offsite locations in Nevada. For each mission area and its supporting programs, levels of operations
for associated capabilities and projects were determined by evaluating historic absolute values since 1996,
such as the amount of low-level radioactive waste (LLW) disposed through mid-2010; reasonable
expectations for implemented projects, such as the number of projected shots for the Large-Bore Powder
Gun; or the nature and number of proposed activities, such as training undertaken for the Office of Secure
Transportation. For example, in 2004 and 2006, DOE/NNSA conducted 8 experiments with plutonium at
the Joint Actinide Shock Physics Experimental Research Facility (JASPER); under the No Action
Alternative, DOE/NNSA is analyzing up to 12 such experiments at JASPER. The operational level for
disposal operations of LLW under the No Action Alternative was based on the volume of LLW disposed
at the NNSS during Fiscal Years (FY) 1997 through 2010. The No Action Alternative level of operations
represents the baseline against which the other aternatives are compared. In the Final Environmental
Impact Satement for the Nevada Test Ste and Off-Ste Locations in the State of Nevada (1996 NTS EIS)
(DOE 1996), DOE/NNSA identified land use zones in which certain categories of activities, such as
nuclear, dynamic, and hydrodynamic experiments and other compatible defense and nhondefense research
and development and testing, would be conducted. Figure A—1 depicts these land use zones and the
major facilities at the NNSS that would continue under the No Action Alternative.

A.1.1 National Security/Defense Mission

Under the No Action Alternative, DOE/NNSA would continue to pursue the Stockpile Stewardship and
Management, Nuclear Emergency Response, Nonproliferation, Counterterrorism, and Work for Others
Programs. Projects and activities managed under these programs are described in the following sections.

A.111 Stockpile Stewardship and Management Program

As part of its National Security/Defense Mission, DOE/NNSA is tasked with strengthening nationa
security through the military application of nuclear energy and reducing the global threat from terrorism
and weapons of mass destruction. The DOE/NNSA Stockpile Stewardship and Management Program
supports hational security by providing the following capabilities:

¢ Maintenance of a safe, secure, and reliable nuclear weapons stockpile to ensure the security of the
United States and its allies, deter aggression, and support international stability

e Maintenance of a fully capable, agile, responsive nuclear weapons complex infrastructure to
continue to support the nuclear weapons stockpile and to be prepared for an uncertain and
evolving threat environment

e Research and development activities to ensure U.S. leadership in science and technology
(DOE 2006)
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Figure A-1 Nevada National Security SiteLand Use Zonesand Major Facilities Under the
No Action Alternative
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The term “stockpile stewardship” refers to core competencies in activities associated with research,
design, development, and testing of nuclear weapons components, as well as the assessment and
certification of their safety and reiability. DOE/NNSA’s science-based Stockpile Stewardship and
Management Program maintains and enhances the safety, reliability, and performance of the U.S. nuclear
weapons stockpile, including the ability to design, produce, and test weapons, to meet national security
requirements. Stockpile stewardship and management activities at DOE/NNSA facilities in Nevada are
conducted via a variety of methods, including
experiments involving specia nuclear materials (SNM)

X . ; . 3 ) i Special Nuclear Material (SNM) and
and explosives, including high explosives (either in

Security Categories

combination or separately), shock physics, nuclear
criticality, pulsed power, and plasma physics and
nuclear fusion. Under the No Action Alternative,
diagnostics and other instrumentation would be
developed and used in related tests and experiments. In
addition, DOE/NNSA would conduct drillback
operations;, support Office of Secure Transportation
training; and, as necessary, disposition damaged
U.S. nuclear weapons. Magjor facilities at the NNSS
where these activities are performed include the Device
Assembly Facility (DAF), the UlaComplex, the Big
Explosives Experimental Facility (BEEF), and JASPER.

SNM is (1) plutonium, uranium-233, uranium
enriched in isotopes of uranium-233 or -235,
and any other materials that the U.S. Nuclear
Regulatory Commission determines to be SNM,
or (2) any material artificially enriched by any of
these radioactive materials.

The U.S. Department of Energy (DOE) uses a
graded approach to provide SNM safeguards
and security. Quantities of SNM stored at each
DOE site are categorized into Security

Categories |, I, Ill, and IV, with the greatest
quantities included under Security Category |,
and lesser quantities included in descending
order under Security Categories Il through IV.

DOE/NNSA aso conducts stockpile stewardship and
management activitiesat the TTR.

Stockpile stewardship and management activities would continue at DOE/NNSA facilities in Nevada,
particularly at the NNSS, under the conditions of the ongoing nuclear testing moratorium. These
activities would emphasize science-based stockpile stewardship and management tests, experiments, and
activities to maintain the safety and reliability of the nuclear weapons stockpile without underground
nuclear testing. Historically, the primary mission of the NNSS was to conduct nuclear weapons tests.
With the current moratorium on testing that began in October 1992, this mission changed to maintaining a
readiness to conduct nuclear tests. For this reason, the No Action Alternative includes those activities
necessary to maintain the capability to conduct nuclear tests if so directed by the President. Readiness-to-
test activities include maintaining the necessary infrastructure and, more importantly, exercising the
research and engineering disciplines of the Nation’s nuclear weapons program through an active science-
based Stockpile Stewardship and Management Program at the NNSS to ensure the continued competence
of its technical staff. As part of its readiness-to-test activities, DOE/NNSA would conduct training and
exercises using various kinds of nuclear weapon simulators.

In addition to maintaining the capability to conduct nuclear weapon tests and in support of stockpile
stewardship and management, DOE/NNSA would perform a variety of activities under the No Action
Alternative, as described below:

Dynamic experiments. Dynamic experiments include subcritical and hydrodynamic experiments.
Subcritical experiments, a subset of dynamic plutonium experiments, use SNM coupled with explosives
or explosive-driven flyer plates or impactors. These experiments would be conducted in acoves at the
Ula Complex, in unused nuclear test emplacement holes, or at other locations within the Nuclear Test and
Nuclear and High Explosives Test Zones of the NNSS, which include all or parts of Areas 1, 2, 3, 4, 6, 7,
8,9, 10, 11, 12, 16, 19, and 20.

Initially, subcritical experiments were conducted in acoves in the Ula Complex that were designed and
constructed to contain the detonation of explosives and contamination resulting from SNM used in the
experiments. Following execution of these experiments, the alcoves were sealed and considered
“expended.” Since 1996, the operational concept for subcritical experiments has changed to include other
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methods. Lawrence Livermore National Laboratory (LLNL) introduced vessels to contain subcritical
experiments that allowed multiple experiments to be conducted in a single acove, and Los Alamos
National Laboratory (LANL) introduced racklettes (small cylindrical racks), which are lowered into
vertical emplacement holes within an acove in the Ula Complex, and has also used vessdls in a manner
similar to LLNL. Subcritical experiments have been performed outside of the Ula Complex in vertical
emplacement holes using racklettes similar to, but smaller than, the canisters used for underground
nuclear testing. Experiments involving SNM are designed and conducted in a manner that contains the
SNM and prevents release of contamination to an uncontrolled environment. This is accomplished by
using a specialy prepared alcove at the Ula Complex, stemming (engineered backfilling) emplacement
holes, using a containment vessel, or a combination of these methods.

Hydrodynamic tests, which do not include SNM, may be conducted in the open air or underground, and
may be contained or uncontained. Hydrodynamic tests and experiments would be conducted within some
of the same areas as subcritical tests and other experiments (see the following discussion regarding
conventional explosives tests and experiments).

Under the No Action Alternative in this site-wide environmenta impact statement (SWEIS), 10 dynamic
tests and experiments per year were evaluated over about a 10-year period. Over the next 10 years, atotal
of 5 dynamic experiments would be conducted in emplacement holes with each such experiment causing
an estimated 20 acres of new land disturbance.

Conventional explosives experiments. Experiments using conventional explosives would continue to be
conducted at BEEF and other locations in the Nuclear and High Explosives Test Zone (Areas 1, 2, 3, 4,
12, and 16). These experiments would use up to 70,000 pounds TNT [2,4,6-trinitrotoluene]-equivalent of
explosive charges per experiment and may be conducted at or above the ground surface or underground.
Experiments within the BEEF operational area would include potentialy hazardous materials, such as
beryllium, depleted uranium, deuterium, and tritium. Conventional explosives experiments would
support activities for the Stockpile Stewardship and Management Program (other conventional explosives
operations are described below for the Nuclear Emergency Response, Nonproliferation, Counterterrorism,
and Work for Others Programs). Under the No Action Alternative, up to 20 conventional explosives
experiments would be conducted each year at BEEF, and up to 10 per year would be conducted at other
locations at the NNSS. The experiments would consist of both open-air and contained (no release to the
atmosphere) research and diagnostic experiments using a variety of explosive compounds. All explosive
operations would be conducted in compliance with DOE Manual 440.1-1A, DOE Explosives Safety
Manual. Thesetotals do not include the dynamic experiments discussed above.

Shock physics experiments. Shock physics experiments are a subset of dynamic experiments, but are not
included in the dynamic experiments described above. There are two shock physics facilities at the
NNSS: JASPER in Area 27, which uses a two-stage gas gun and is currently operational and the
UlaComplex in Area 1, which uses a Large-Bore Powder Gun and is currently in devel opment.

The basic concept of a gas gun is to use high-pressure gas to propel a projectile into atarget at extremely
high velocities. The JASPER gas gun is specifically designed to conduct research on plutonium and other
actinides and surrogate materials as targets. The two-stage gas gun consists of a first-stage breech
containing gunpowder and a chamber filled with helium, hydrogen, or argon (nitrogen is used as a purge
gas), as well as a second-stage evacuated barrel for guiding the high-velocity projectile to the target. Hot
gases from the burning propellant drive a heavy piston down the pump tube, compressing the gas. At
sufficiently high pressures, the gas eventualy breaks a rupture valve and enters the narrow barre,
propelling a projectile housed in the barrel toward the target, which is contained within a primary target
chamber. The primary target chamber is designed to contain the experiment and prevent release of
contaminants to the environment. For experiments using SNM, an ultrafast closure valve system traps
debris, particles, and gases, including radioactive contaminants, within the primary target chamber after
the projectile enters. When the projectile hits the target, it produces a high-pressure shock wave. In a
fraction of a microsecond, the shock wave reverberates through the target. Triggered by the initial wave,
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diagnostic equipment measures the properties of the shocked materia inside the target during this
extremely brief period. The target is disintegrated by the impact of the projectile, but is contained within
the primary target chamber. The primary target chamber is placed within a secondary confinement
chamber prior to execution of the experiment. The secondary confinement chamber is designed and
constructed to prevent release of SNM contamination to an uncontrolled environment. The data from
these experiments are used by the national laboratories to refine the computer codes used to certify the
U.S. nuclear stockpile. Up to 12 SNM shots per year using actinide targets would be conducted at
JASPER under the No Action Alternative. Additional operations of the two-stage gas gun would be
conducted without SNM for other experiments and to calibrate and eval uate the equipment.

There are two mgjor project e ements of the Large-Bore Powder Gun Project. The first is establishment
of a development alcove in the Ula Complex and completion of engineering testing necessary to finalize
designs. The second element is preparation of the actual test bed for the Large-Bore Powder Gun, which
would be in an existing alcove in the Ula Complex and would be designed for conducting experiments
using SNM. Once operational, the Large-Bore Powder Gun would use a powder charge to prope a
projectile into a target within a confinement vessel. It operates at lower velocities than JASPER and uses
a larger-diameter projectile and a larger target. The Large-Bore Powder Gun could aso be used for
experiments with materials other than SNM. These experiments would be designed to investigate the
properties of SNM and enhance the understanding of the plutonium equation of state and constitutive
models for plutonium alloys. Models would be used to perform higher-fidelity simulations of weapons
performance. SNM experiments would be conducted using the Large-Bore Powder Gun firing into a
single-use confinement vessel with a fast closure valve designed to confine SNM and avoid
contamination of the alcove. The alcove would serve as a secondary confinement chamber for the Large-
Bore Powder Gun. For experiments containing SNM, the confinement vessels would be entombed within
the Ula Complex after the target is expended. The Large-Bore Powder Gun would be used to conduct a
series of up to 10 experiments per year. Additiona operations would be conducted without SNM for
other experiments and to calibrate and eval uate the equipment.

Criticality experiments, training, and other activities. These activities were formerly performed at
Technica Area 18 at LANL in New Mexico, but were moved to DAF after the December 5, 2002,
Record of Decision (ROD) for the Final Environmental Impact Statement for the Proposed Relocation of
Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory
(67 Federal Register [FR] 79906). As part of the relocation of these activities, critical assemblies and
associated Category /11 SNM were relocated from LANL to the NNSS. Since that time, the facility has
been renamed the National Criticality Experiments Research Center. Criticality experiments provide
information on nuclear criticality control and understanding of chain reacting systems needed to support
nuclear safety and U.S. national security in the broadest sense. This encompasses both national defense
and energy policy. To accomplish this objective, the following activities would be carried out:

o Experiments below critical levels (subcritical), in the delayed critical region, and super-prompt
critical (pulsed-power) region

e Support for nuclear emergency and accident response Critical Assembly
programs, as well as programs established to respond A critical assembly is a machine used to

: ; ; ; manipulate a mass of fissile material
to national and international terrorism (uranium-233, uranium-235, plutonium-239,

e Development of safeguards and arms control methods  plutonium-241, or neptunium-237) with or

and technology to detect and control nuclear materials ~ without a moderator in a specific proportion
L f all the ab o and shape. The critical assembly can be
 Traning in support of all the above activities gradually built up by adding additional fissile

e Activities to maintain the capability to respond to material and/or a moderator until this system
achieves the dimensions necessary for a

criticality condition.

future criticality accidents or nuclear-materials-
handling or -control stuations that cannot be
understood without special experiments
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The capability to conduct criticality experiments provides a means to measure and evaluate integral cross
sections, perform accident simulation, and develop nuclear instruments, dosimetry, and protocols for the
detection and characterization of nuclear material. Under the No Action Alternative, DOE/NNSA would
conduct up to 500 criticality operations within DAF each year for experiments, training, and other
purposes in support of the Stockpile Stewardship and Management and Work for Others Programs.

Criticality experiments would initially be conducted using the refurbished or replaced critical assemblies
relocated from Technical Area 18 at LANL to DAF. Four Category I/l SNM critical assembly machines
arerequired to support DOE/NNSA' s criticality-related activities:

e A general-purpose, vertical-lift table machine is used for training and initial assembly of new
experiments. Vertical-lift machines are ideal for this purpose because the stored energy for
disassembly is provided by gravity. At the present time, the Planet machine provides this

capability.

o A fast-neutron spectrum benchmarked assembly is used for validation of calculation methods,
basic measurements of nuclear data of interest to defense and nuclear nonproliferation programs,
and training. At the present time, the Flattop assembly serves this purpose.

o A pulse assembly is used to validate dynamic weapons models, verify the function of criticality
alarm systems to a fast transient, calibrate detectors, and validate radiation dosimetry. The
Godiva assembly provides this function at the present time

e A large-capacity, general-purpose, vertical table machine is used to accommodate benchmark
experiments designed to explore unknowns. The Comet machineis used for this purpose.

In the future, DOE/NNSA may need to expand its criticality experiments capability to include other
experimental machines capable of using security Category | SNM, such as a general-purpose, horizontal
split table designed for large experiments that cannot be accommodated on a vertical-lift split table, as
well as a low-temperature (cryogenic) critical assembly machine designed to evaluate potential space
reactor applications. Potential acquisition of these or any other new critical assembly machines is not
included under the proposed actions; thus, their operation is not analyzed in this NNSS SWEIS.

Pulsed-power experiments. The Atlas Facility’s Pulsed-Power Machine was moved to Area 6 of the
NNSS from LANL in 2004 following publication of the Atlas Relocation and Operation at the Nevada
Test Ste Final Environmental Assessment (DOE/EA-1381) (NNSA 2001) and issuance of a Finding of
No Significant Impact on May 30, 2001. Experiments that provide the high-quality, high-energy density
hydrodynamics data needed to validate new Accelerated Scientific Computing Initiative codes for the
Stockpile Stewardship and Management Program would be conducted at the Atlas Facility. Computer
models based on such codes would be used to certify the safety and reliability of the Nation’s nuclear
stockpile, as part of the DOE/NNSA Stockpile Stewardship and Management Program. Experiments in
support of basic research in nondefense areas would also be conducted at the Atlas Facility.

The physical environments produced at the Atlas Fecility enable a wide range of safe, highly precise,
reproducible, and controllable experiments. The extreme conditions of high-energy density, strongly
coupled plasmas, and high magnetic fields aid in the understanding of planetary physics, condensed-
matter physics, fusion-energy research, and astrophysics.

The Atlas Facility is designed to perform pulsed-power experiments on macroscopic targets; that is,
targets that are larger than those possible when using lasers and other currently available diagnostic
equipment. Larger targets approximately a cubic centimeter in size make measurement easier and allow
the investigation of physica phenomena that cannot be scaled down to smaller sizes without affecting
parameters of importance. The Atlas Facility’s Pulsed-Power Machine is designed to deliver a pulse of
very high electrical current through a high-precision cylindrical metal liner that surrounds the sample of
interest. The electrical current produces a brief but powerful magnetic force on the liner, which implodes
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upon the sample. For hydrodynamic experiments, the Pulsed-Power Machine would deliver 25 to
30 mega-amperes to an imploding liner, which would reach velocities of over 15 centimeters per
microsecond with final kinetic energies of 2 to 5 megajoules. Pressures of up to 20 megabars could be
achieved, depending on the design of the experiment. Under the No Action Alternative, the Atlas Facility
would be maintained in a standby status with the capability to conduct up to 12 pulsed-power experiments
per year.

Plasma physics and fusion experiments. Using the OneSys Dense Plasma Focus Machine, located in
Area 11 of the NNSS, and the Gemini Dense Plasma Focus Machine, located at NLVF, DOE/NNSA
would conduct plasma physics and fusion experiments under the No Action Alternative. These machines
cause fusion (the process the Sun uses to create energy) by compressing and heating a gas. Both
machines support Stockpile Stewardship and Management Program experiments and the Work for Others
Program with the Defense Threat Reduction Agency and the U.S. Department of Homeland Security
(DHS). These Dense Plasma Focus Machines are flexible and powerful scientific tools. They can be
configured to investigate plasma physics and to cause nuclear fusion (i.e., joining light atomic nuclei to
release energy, in contrast to nuclear fission, the splitting of heavy atomic nuclei to release energy). The
most frequently used fusion processes involve combining (fusing) two atoms of hydrogen-2 (deuterium)
to form helium-3 and an energetic neutron and fusing deuterium and hydrogen-3 (tritium) to form
helium-4 and an energetic neutron. The neutron radiation is emitted in a short, intense pulse. The
OneSys machine uses a deuterium-tritium source and the Gemini machine uses a deuterium-deuterium
source. Both machines generate approximately 10™ neutrons per pulse. Because initiation of the fusion
process requires a large electrical current, capacitor banks are used to store electrical energy (up to
1 million joules) at voltages up to 70,000 volts. Safety, radiation exposure protection, and emission
control are ensured through administrative controls and redundant engineered systems, including use of
coated lead. Up to 650 plasma physics and fusion experiments would be conducted yearly under the
No Action Alternative: 50 in Area 11 of the NNSS and 600 at NLVF.

Drillback operations. Also known as *post-shot drilling,” drillback operations were performed routinely
when underground nuclear tests were conducted at the NNSS. Drillback operations provide essential data
on the results and post-shot underground environment of the underground nuclear test. Post-shot drilling
provided the means for obtaining samples from the explosion cavity region for radiochemical analysis and
determining the size of the collapse chimney, the effects of the explosion on the surrounding medium, and
the distribution of radioactivity in the cavity area. Drillback activities have been conducted since the end
of underground nuclear testing as a means of exercising the capability to do such drilling (maintenance of
capability) and to obtain data for groundwater studies. Drillback activities include standard directional or
dant drilling using equipment and monitoring/warning devices and procedures to prevent a release of
radioactivity to an uncontrolled environment from the drilling activity. DOE/NNSA estimated that up to
five drillback operations would take place under the No Action Alternative over the next 10 years. Each
drillback project would be conducted in the area of aformer underground nuclear test location and would
disturb approximately 5 acres of land.

Stockpile management activities. Stockpile management activities are the hands-on, day-to-day
functions and activities involved in maintaining an enduring nuclear weapons stockpile, including
assembly, disassembly, modification, and maintenance of nuclear weapons, quality assurance testing of
weapons components; and interim storage of nuclear weapons and components.

DOE/NNSA would conduct some or all of the following stockpile management activities at the NNSS
under the No Action Alternative:
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Disposition of damaged U.S. nuclear weapons. A damaged U.S. nuclear weapon would be transported
to the NNSS, where it would be evaluated for further action, which could involve repair or disposition.
Activities associated with repair would include full or partia

disassembly of the damaged weapon, repair or replacement of Nuclear Weapon Pit

damaged parts, and reassembly of the weapon. If the weapon 4o pit is the central core of a nuclear

were damaged beyond repair, it would be disassembled and itS  weapon containing  plutonium-239
component parts prepared for shipment. Following completion of ~ and/or highly enriched uranium that

this work, the weapon or its component parts would be undergoes fission when compressed
by high explosives. The pit and the
high explosive are known as the
“primary” of a nuclear weapon.

transported to the Pantex Plant or another appropriate
DOE/NNSA facility.

Storage and staging of nuclear devices. Nuclear devices would
be staged (i.e.,, programmatic material, such as SNM or other
materials, would be stored in a safe and secure manner until needed in a test, experiment, or other
activity; staging does not include storage of material with no reasonable expectation of use in the
foreseeable future) at DAF pending an underground nuclear test, if so directed by the President. Nuclear
weapons training devices would be staged at DAF as part of readiness training and exercises.

Assembly and disassembly of nuclear devices. DOE/NNSA would conduct assembly/disassembly
operations on nuclear devices associated with an underground nuclear test, if so directed by the President.
Nuclear weapons training devices also would be assembled/disassembled as part of readiness exercises
and training.

Staging of SNM, including nuclear weapon pits. SNM would be staged at the NNSS for operational
purposes assaciated with dynamic experiments, pulsed-power experiments, criticality experiments, and
other activities. All SNM would be staged and used in strict compliance with al applicable requirements.

Training for the Office of Secure Transportation. Through its Office of Secure Transportation,
DOE/NNSA safely and securely transports nuclear weapons, weapons components, and SNM to meet
projected DOE/NNSA, U.S. Department of Defense (DoD), and other customer requirements. These
shipments are highly guarded to provide the utmost protection of the public and U.S. national security.
Throughout their careers, the Federal agents who do this work are given in-service training to defend,
recapture, and recover nuclear materials in case of an attack. This training also includes preparing the
agents for disruptive demonstrations by activist or other kinds of groups or armed attacks. The Office of
Secure Transportation would use existing infrastructure at the NNSS to conduct training and exercises to
maintain and improve the skills of its agents to safely and securely transport nuclear weapons, weapons
components, and SNM. Training would include convoy activities on existing NNSS roads and adjacent
off-road areas using weapons simulators and live-fire exercises at various locations on the NNSS. These
activities would occur up to six times each year.

TTR operations. The primary mission of DOE/NNSA at the TTR is to ensure that U.S. nuclear weapons
systems meet the highest standards of safety and reliability. In addition, Work for Others Program
activities are conducted at the TTR. DOE/NNSA activities at the TTR are conducted under the conditions
set forth in aland use permit from the U.S. Air Force (USAF) and are the responsibility of the Sandia Site
Office, located in Albuquerque, New Mexico. Certain TTR activities that were included in the
1996 NTSEIS ROD (61 FR 65551) (seismic verifications, hazardous burn-test operations, chemical
effects testing of stockpile weapons, and thermal testing) are no longer conducted. Under the No Action
Alternative, DOE/NNSA would use the TTR for the following stockpile stewardship and management
tasks:

e Testing and experiments, including flight test operations for gravity weapons (bombs), would be
conducted to ensure the compatibility of the hardware necessary for the interface between
weapons and delivery systems and to assess weapon system functions in realigtic delivery
conditions. DOE/NNSA does not expect to use Category I/I1 SNM in flight tests.




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

Testing would be conducted to test various parameters of a weapon while in flight or when
dropped, including penetration of the ground surface. Weapons tested would include joint test
assemblies and conventional and inert projectiles. For joint test assemblies and nuclear
projectiles, a portion of the nuclear package would be omitted, making them incapable of
achieving criticality and producing a nuclear detonation. Impact tests would include the
following:

- Air drop operations— Ddlivery of any test asset (i.e., gravity bomb, air-dropped sensor
package, parachute deployment system, etc.) from an airborne platform

- Ground/air-launched rocket operations

- Ground/air-launched missile operations

- Compressed-air gun operations

- Davis Gun operations

- Fuel-air explosives operations

-~ Open-air and underground detonation of explosives

-  Post-test procedures and recovery operations

Tests using high-resonance energy, lasers, and ultrasound techniques would be conducted to
check the systems in joint test assemblies and conventional weapons. Tests would aso be
conducted in support of nonproliferation research to develop equipment and techniques for
determining whether other countries are using or developing nuclear capabilities. Passive tests
would include the use of the following:

- Telemetry, microwave, and photometric operations
- Radar operations

- Laser tracker operations

- Radiographic operations

- Electromagnetic radiation testing

Although not listed under the Work for Others description in Section A.1.1.3, all of these Stockpile
Stewardship and Management Program activities are similar to activities that may be conducted under the
Work for Others Program at the TTR.

A.1.1.2 Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs

Although no land area is specificaly dedicated to Nuclear Emergency Response Program activities,
DOE/NNSA facilities in Nevada provide a broad support base for those activities, including a variety of
areas and facilities that may be used for training and exercise activities. Under the No Action Alternative,
DOE/NNSA would provide support for the following Nuclear Emergency Response, Nonproliferation,
and Counterterrorism Program activities:

Personnel and logistical support for the Nuclear Emergency Support Team at RSL. The Nuclear
Emergency Support Team provides specialized technical expertise in resolving nuclear or
radiological terrorist incidents. DOE/NNSA assists the Federal Bureau of Investigation or
U.S. Department of State in conducting, directing, and coordinating search and recovery
operations for nuclear materials, weapons, or devices, and assists in identifying and deactivating
an improvised nuclear device or a radiological dispersal device. Nuclear Emergency Support
Team activities would also occur a the NNSS and other locations. This ongoing program
provides search teams and equipment as required to respond to a nuclear/radioactive materia
dispersal event.

Support would be provided for consequence management, including personnel with technical
expertise from RSL. As part of this support, DOE/NNSA would continue to manage early-phase
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activities and provide personnel to staff the Federal Radiological Monitoring and Assessment
Center (FRMAC). FRMAC coordinates the efforts of 17 agencies to integrate the Federal
response to a radiological emergency within the United States. DOE’s responsibility isto set up
and initially manage FRMAC and DOE/NNSA provides the Conseguence Management Response
Team, which draws from DOE/NNSA Emergency Response Assets, including the Radiological
Assistance Program and Aeria Measuring Systems. The Phase 1 Consequence Management
Response Team is deployed from among DOE/NNSA Nevada Site Office (NSO) assets.
FRMAC is supported through activities at various locations in the United States, as required for
training and/or response to a radiological emergency.

Fixed-wing and rotary-wing aircraft would be provided for emergency response and aeria
mapping activities as part of the Aeria Measuring System. The Aeriad Measuring System
provides rapid response to radiologica emergencies with helicopters and fixed-wing aircraft
equipped to detect and measure radioactive material. In addition, the Aerial Measuring System
surveys DOE sites, participates in interagency exercises, and performs work for other Federa
agencies. Aerial Measuring System can also provide detailed aerial photographs and multi-
spectral imagery and analyses. The system is housed at and supported by RSL, and activities are
conducted at various offsite locations.

Personnel and logistical support would be provided to the Accident Response Group. The
Accident Response Group develops and maintains readiness to efficiently manage the resolution
of accidents or significant incidents involving nuclear weapons that are in DOE or DoD custody.
The Accident Response Group's role in an emergency situation involving a nuclear weapon
includes initial onsite assessment; evaluations to ensure the safety and health of emergency
response personnel, the public, and the environment; weapon recovery; and support for onsite
radiological monitoring, analysis, and assessment.

Logistical support would be provided to the Radiological Assistance Program. The Radiological
Assistance Program is a first-response resource that assesses a radiological emergency, conducts
the initia radiological assessment of the area of the emergency, and provides assistance to
minimize immediate radiation risks. The Radiological Assistance Program also provides
emergency response training to first responders and is involved in the Weapons of Mass
Destruction First Responder Training Program. The Radiological Assistance Program is
implemented on a regiona basis, with eight Regional Coordinating Offices in the United States.
DOE/NNSA NSO is part of Region 7, which is headquartered in Oakland, California.

Weapons of mass destruction emergency responder training would be provided.

Equipment and technical support would be provided to DOE/NNSA for the DOE-dedicated
Emergency Communications Network.

DOE/NNSA would disposition improvised nuclear

devices on an as-needed basis at appropriate locations at
the NNSS. This activity would include initial evaluation
of an improvised nuclear device and, if considered safe to
do so, disassembling the device.  Throughout the
disassembly process, the improvised nuclear device
components would be turned over to the Disposition
Forensics Program. The Disposition Forensics Program
is an extension of the Disposition Program, and its
function is to conduct forensics activities on an
improvised nuclear device. Existing NNSS facilities
would be used for staging, handling, and forensic analysis
of improvised nuclear devices and their components.

Nuclear Forensics

Nuclear forensics is the analysis of
nuclear materials recovered from
either the capture of unused materials
or the radioactive debris following a
nuclear explosion. Nuclear forensics

can contribute significantly to the
identification of the sources of the
materials and the industrial processes
used to obtain them. In the case of an
explosion, nuclear forensics can also
reconstruct key features of the nuclear
device (AAAS 2008).
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Training drills and exercises also would be conducted at the NNSS to maintain the readiness
capability of the Disposition and Disposition Forensics Programs.

The Federal Bureau of Investigation has lead responsibility for nuclear forensics in response to a
radiological event within the United States. However, for the most part, the scientific expertise
and laboratory facilities for nuclear forensics and the assets for collection and storage of
radiological samples reside in the DOE complex.

The NNSS has unique facilities and capabilities for staging, as well as experimentation with,
nuclear materials and would provide a centralized location where currently dispersed nuclear
forensics capabilities would be integrated. The Federal Bureau of Investigation Disposition
Forensics Program would deploy a small number of personne to the NNSS for training and
exercises or for an actual incident, as needed. All activities would take place in existing facilities
at the NNSS.

o Nonproliferation- and counterterrorism-related activities would continue in the areas of: (1) arms
control (see below), (2) nonproliferation, (3) nuclear forensics (discussed above), and
(4) counterterrorism.  Nonproliferation- and counterterrorism-related activities would provide
scientific research and development, technology realization, process and procedure development,
equipment testing and certification, and training that support these areas. The kinds of activities
that would be involved in supporting nonproliferation and counterterrorism include use of
underground detonations of conventional explosives for seismic studies, releases of chemical and
biological smulants, geological studies, and experiments to simulate radio frequencies resulting
from various nuclear fuel cyle technologies. These activities are addressed in more detail in
Section A.1.1.3. Activities supporting U.S. nonproliferation and counterterrorism efforts would
occur at RSL and NLVF, but activities would primarily be conducted at the NNSS.

The primary goal of the nonproliferation- and counterterrorism-related activities would be to
integrate development, testing, and validation of technologies applied to control the spread of
weapons of mass destruction, particularly those that are nuclear. This goal would be a platform
for collaboration among a diverse group of Federal agencies and their partners, including allied
and other foreign nations, international arms control organizations, and nongovernmental or
industrial organizations, as appropriate. These activities would also support partnerships in
counterterrorism and nuclear forensics. Nonproliferation- and counterterrorism-related activities
would be designed for versatility to adapt to changing technology requirements and evolving
global security conditions.

Under the No Action Alternative, nonproliferation- and counterterrorism-related activities would
integrate existing activities (i.e., research and development, training, nonproliferation tests and
experiments, counterterrorism training, etc.) under an overal program. There would be no new
facilities constructed, although existing buildings and other facilities would be used and modified
as necessary to accommodate these activities.

Arms control. A key component of nonproliferation activities would be the use of existing facilities as

part of an Arms Control Treaty Verification Test Bed dedicated to supporting U.S. arms control initiatives

and commitments. Using existing capabilities (such as the

Nonproliferation Test and Evaluation Complex [NPTEC], BEEF, various Test Bed

tunnels, laboratories, and training facilities), this component would A test bed is an area that

support design and certification of treaty verification technology, training ~ includes physical structures

of inspectors, and development of arms control confidence-building ~ ©F designated terrain where
e . tests and experiments are

measures. M ore specificaly, in support of the work at the Arms Cont_rol conducted. Test beds may

Treaty Verification Test Bed, DOE/NNSA would conduct the following be permanent facilities or

activities: temporary sites.
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e Developing, testing, and certifying sensors for deployment with onsite arms control inspection
teams

e Developing and testing technologies for seismic and electromagnetic pulse discrimination
between nuclear and conventional explosions

e Developing and testing samples and measurements from aerial, surface, and subsurface
environments for Comprehensive Test Ban Treaty verification purposes

e Developing and testing technologies and methods for nonintrusive observation of tunnel
complexes and other underground facilities for potential nuclear weapons-related activities

e Providing training areas where inspectors can learn methods of conducting searches of large areas
for radioactive debris or other evidence of nuclear activity

e Providing training in nuclear forensics of radiation-contaminated materials

e Training internationa inspectors for Strategic Arms Reduction Treaty follow-on and
Comprehensive Test Ban Treaty inspections

Under the No Action Alternative, an existing facility in Mercury would be modified to provide important
arms control functions such as data fusion, analysis, and visudization. This facility would integrate
multiple disciplines and would use both state-of-the-art and experimental data analysis techniques and
experimental methods to increase understanding of the means of detecting weapons materials, weapons of
mass destruction, clandestine explosions, and hidden laboratories. These data would be combined with
other data streams to facilitate turning raw data into actionable knowledge. In addition to treaty
verification and weapons of mass destruction detection, this capability would be used for climate change
studies, timely warning of natural disasters, environmental remediation, and advancement of earth
sciences.

Nonproliferation. The NNSS would serve as a base of operations for the collaborative technical work
that underlies nonproliferation programs. Facilities would be provided for Federal agencies to validate
sensor performance. This capability would include a security-controlled environment for multinational
collaboration in technology development and for technical training and information sharing. These
multinational collaborations would be particularly aimed at U.S. alies that do not have ready access to
areas where nuclear weapons have been tested in the past and would allow them to gain experience at
former testing facilities and sites to aid in their nonproliferation programs. DOE/NNSA would use
exigting facilitiesin Nevada to support the following areas:

e Safeguarding fissile materialsin nations with nuclear weapons or nuclear industries

e Tightening export controls on technology with potentia application to weapons of mass
destruction

e Improving border protection by installing detectors for radioactive materias

e Inspecting commercia shipments for smuggled nuclear materials

e Collaborating with law enforcement in these areas
For some specific tasks in support of nonproliferation and counterproliferation objectives, DOE/NNSA
would use existing unique NNSS capabilities, such as NPTEC, areas contaminated by previous nuclear

testing, and various tunnel complexes to conduct research, development, and training in the following
areas:

o High-hazard experiments and evaluations of equipment and methods for detection of radioactive,
chemical, or biological agents using simulants

e Hands-on training and exercises to “render safe’ a contraband nuclear device
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o Nuclear forensics field exercises involving collection of radioactive material dispersed by an
explosion

o Airborne, electromagnetic, and seismic assessment of deep underground facilities

Counterterrorism. A counterterrorism training program would provide an advanced, immersive training
environment that would include international participation. The ability to execute complex scenarios in
field conditions, with various U.S. agencies and possibly internationa participants, would lead to
refinement of tactics and a direct encounter with unanticipated problems. These training exercises would
use the isolated, rugged terrain of the NNSS to simulate many current military areas of operation. The
specia attributes of the NNSS, which alow use of explosives, chemica and radiologica substances,
electronic countermeasures, and live weapons fire, would provide redlistic training for the military,
Federal agents, police officers, and others who conduct counterterrorism operations.

DOE/NNSA would support research, development, and training associated with detecting and countering
various types of improvised explosive devices, including those that are vehicle-borne. These activities
would occur at BEEF, NPTEC, and other NNSS locations. All explosive operations would be conducted
in compliance with DOE Manual 440.1-1A, DOE Explosives Safety Manual. In addition to BEEF and the
Area 11 Explosives Ordnance Disposal Unit, DOE/NNSA is currently permitted under the NNSS Air
Quality Operating Permit to conduct up to 10 explosive detonations per year, each using up to 2,000
pounds of explosives, at each of the following facilities: (1) the High Explosive Simulation Technique
Facility in Area 14, (2) Test Cell Cin Area 25, (3) Port Gaston in Area 26, and (4) NPTEC in Areab.

A.1.1.3 Work for OthersProgram

The Work for Others Program, hosted by DOE/NNSA, facilitates the use by other agencies and
organizations of DOE/NNSA facilities and capabilities, such as BEEF, NPTEC, the Radiological and
Nuclear Countermeasures Test and Evaluation Complex (RNCTEC), and the T-1 Training Area, as well
as resources at the NNSS, RSL, NLVF, and the TTR. Under the No Action Alternative, DOE/NNSA
would continue to host the projects and activities of other Federa agencies such as DoD and DHS, as well
as other Federal, state, and local government agencies and nongovernmental organizations, including the
following:

Treaty verification. DOE/NNSA would host activities related to verification under a number of nuclear
weapon-related treaties. The activities that would be conducted range from hosting inspections by other
nations to conducting research and development in the area of detecting violations of treaties by others.

Nonproliferation projects and counterproliferation research and development. DOE/NNSA would
provide the following support to other agencies:

e Conventional weapons effects testing, including live-drop and static high-explosives detonations
using up to 30,000-pound-class weapon systems with up to 20,000 pounds TNT-equivalent
explosives. These activities would be conducted primarily in the Nuclear and High Explosives
Test Zone (Areasl, 2, 3, 4, 12, and 16 of the NNSS) and would be in compliance with the
DOE Explosive Safety Manual (DOE Manual 440.1-1A) and other applicable requirements.

o Development and demonstration of capabilities and technologies to effectively threaten and
defeat military missions protected in tunnels and other deeply buried hardened facilities. These
activities would use military munitions and other explosives and nonexplosive methods. Existing
tunnels and bunkers on the NNSS would be used for these activities.

e Conduct experiments and other operations using conventional explosives. All explosive
operations would be conducted in compliance with DOE Manual 440.1-1A, DOE Explosives
Safety Manual. In addition to BEEF and the Area 11 Explosives Ordnance Disposal Unit,
DOE/NNSA is currently permitted under the NNSS Air Quality Operating Permit to conduct up
to 10 explosive detonations per year, each using up to 2,000 pounds of explosives, at each of the
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following facilities: (1) the High Explosive
Simulation Technique Facility in Area 11,
(2) Test Cell Cin Area 25, (3) Port Gaston in
Area 26, and (4) NPTEC in Area 5.

Controlled experiments involving releases
(including explosive releases) of chemica
and biological simulants. These experiments
would support development of detectors,
sensors, and equipment and methods to
control leaking containers (i.e., tanks, truck
and railroad tankers, etc.), and provide data
for training first responders and others to
detect biological and/or chemical traces that
may indicate the manufacture or presence of
a chemical or biologica weapon. They
would also support detection, control, and
remediation of leaks and spills. Up to
20 controlled chemica and biological
simulant release tests and experiments would
be conducted yearly.

Large releases of chemicals would be
conducted at NPTEC and would comply with
the parameters in Hazardous Materials
Testing at the Hazardous Materials Spill
Center, Nevada Test Ste (DOE/EA-0864)
(DOE 2002), including: (1) chemica
concentrations must not exceed specific
limits within three 3.1-mile-wide geographic
impact zones established in the downwind
direction from the NPTEC release point (see
Table A—1 for limitations for each zone);
(2) restrictions on materials that have
cumulative, long-term persistence in the
environment; (3) restrictions on the duration
of releases that are of sufficient quantity
and/or concentration to have a potentia for
environmental impacts in downwind testing

Chemical Release Criteria

Immediately Dangerous to Life or Health
(IDLH) — The National Institute of Occupational
Safety and Health (NIOSH) defines IDLH as a
situation that poses a threat of exposure to airborne
contaminants when that exposure is likely to cause
death or immediate or delayed permanent adverse
health effects or prevent escape from such an
environment.

Short-Term Exposure Limit (STEL) - An
Occupational Safety and Health Administration
(OSHA) or NIOSH 15-minute time-weighted
average that cannot be exceeded at any time during
the workday.

Permissible Exposure Limit — An OSHA time-
weighted average concentration that must not be
exceeded during any 8-hour work shift in a 40-hour
workweek.

Recommended Exposure Limit — A NIOSH time-
weighted average concentration for up to a 10-hour
workday during a 40-hour workweek.

Threshold Limit Value (TLV) — The amount of
chemical in the air established by the American
Conference of Industrial Hygienists that almost all
healthy adult workers are predicted to be able to
tolerate without adverse effects. There are three
types:

e The TLV-TWA (TLV Time-Weighted Average) is
averaged over the normal 8-hour day/40-hour
workweek.

e A TLV-STEL is a 15-minute exposure that
should not be exceeded for even an instant. It
is not a standalone value, but is accompanied
by the TLV-TWA. It indicates a higher exposure
that can be tolerated for a short time without
adverse effect as long as the total TLV-TWA is
not exceeded.

e The TLV-C (Ceiling limit) is the concentration
that should not be exceeded during any part of
the working exposure.

sectors; (4) restrictions on the frequency of releases that may approach the limits of the
geographic impact zones; (5) windspeed must be calm to 33.5 miles per hour; and (6) specific
wind direction requirements for each of the three geographic impact zones. Before the
DOE/NNSA NSO accepts any particular chemical release test or experiment, the proponent of the
test/experiment must provide specific documentation, including a proposal letter, a test plan, a
safety assessment, and a test management summary. These documents provide information used
by the DOE/NNSA NSO to evaluate the proposed releases to determine whether they would
comply with all applicable requirementsto protect human health and the environment.
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Table A—1 Nonproliferation Test and Evaluation Complex Geogr aphic Impact Zones

Zone

Description Allowable Chemical Concentration

A semicircular area with a radius of 3.1 miles | May contain lethal concentrations for exposures of less than
centered on a bearing of 225 degrees from the | 15 minutes to humans and wildlife
release point

An area centered on a bearing of 225 degrees | May contain concentrations for which an exposure of less
extending from 3.1 miles to 6.2 miles from the | than 15 minutes would have a low probability of mortality,
release point and bounded on either side by | but may cause respiratory damage to humans or animals
bearing lines 270 degrees on the south and
180 degrees on the north

An area centered on a bearing of 225 degrees | May contain concentrations that cause mild and reversible
extending from 6.2 miles to 9.3 miles from the | respiratory tract irritation on wildlife and minor and
release point and bounded on either side by | reversible effects on vegetation

bearing lines 260 degrees on the south and
190 degrees on the north

Low concentrations of chemicals may be released anywhere on the NNSS within the
requirements presented in the Final Environmental Assessment for Activities Using Biological
Smulants and Releases of Chemicals at the Nevada Test Ste (ChenVBio EA) (DOE/EA-1494)
(DOE 2004a). Under those requirements, chemical concentrations would not exceed the
“Immediately Dangerous to Life or Health Program” limit beyond a radius of 328 feet from the
release point; would not exceed the “ Short-Term Exposure Limit” beyond 1,000 feet from the
release point; and would not exceed the more conservative of “Permissible Exposure Limits,”
“Recommended Exposure Limit,” or “Threshold Limit Vaue’ beyond 1,640 feet from the
release point.

Releases of biological simulants at the NNSS are subject to specific parameters addressed in the
ChenVBio EA. In the Chem/Bio EA, based on scientific information regarding potential effects
on human and ecological receptors, DOE/NNSA identified six microorganisms that may be used
in experiments as simulants for biological agents. Bacillus subtilis var. niger (formerly
B. globigii), B. thuringiensis, Clostridium sporogenes, Erwinia herbicola (also known as Panoea
aggloverans), Bacteriophage MS2, and noninfectious (killed) influenza A virus. A biological
agent is a pathogenic microorganism or any naturally occurring, genetically manipulated, or
synthesized component of biological origin that is capable of causing death, disease, or other
biological malfunction in humans, animals, or plants, or causing deterioration of food, water,
equipment, or supplies. A biological simulant is a biologicaly derived substance or
microorganism that shares at least one physical or biological characteristic of the biological
agent it is simulating, has been shown to be nonpathogenic, and can replace the biological agent
in testing. Biological simulants are intended to mimic the behavior of potentially more lethal or
severely debilitating biological agents that may be used in warfare or by terrorist organizations.

Counterterrorism. DOE/NNSA would continue to support DoD and other Federa agencies in
devel oping methods for engaging or neutralizing an adversary in a variety of topographical environments.
These organizations would take advantage of the NNSS restricted access and remote high desert terrain to
develop redlistic scenarios that could be encountered in specific mission profiles. Activities would
include the following:

Training in direct-action live-fire take-down of high-fidelity target test beds
L ow-altitude fixed- and rotary-wing desert flight training and technique devel opment
Development of and training in remote area advanced personnel overland navigation techniques

Development and field-testing of special-use military hardware, including new ordnance and
vehicles
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e Field-testing and training activities for unmanned aerial systems

e Overland movement of military personnel and equipment through rugged terrain to assess fatigue

and war-fighter capability

In addition to the ground-based military operations that occur at the NNSS, the USAF would conduct
military operationsin the restricted air space above the NNSS and the TTR.

DHS technology programs and DoD would continue to use NNSS facilities to assist in development of

technology for homeland security applications.
infrastructure to support evaluation of radiological and
nuclear detection devices for use in transportation-related
applications. DHS would continue to use RNCTEC
(afacility congtructed at the NNSS on behalf of DHS), as
well as other NNSS land and infrastructure for its activities.
RNCTEC would continue to operate as a less-than-Category-
3 nonreactor nuclear facility with a mock Primary Port of
Entry, Active Interrogation Facility, storage and staging
areas, and a Test Support Building. Radioactive and nuclear
materials (including SNM) used in RNCTEC activities
would not be released under normal operations. All
radionuclides would be transported in strict compliance with
applicable regulations of the U.S Depatment of
Transportation. A detailed description of RNCTEC facilities
and activities is contained in the Radiological/Nuclear
Countermeasures Test and Evaluation Complex, Nevada
Test Ste, Final Environmental Assessment (DOE/EA-1499)
(DOE 2004b).

The NNSS would continue to provide land and

DOE Hazard Categories

In accordance with DOE Order 5480.23,
Nuclear Safety Analysis Report, as part of
establishing the safety basis of DOE nuclear
facilities, contractors that design, construct,
or operate such a facility are required to
perform a hazard analysis of their nuclear
activiies and classify their processes,
operations, or activities in accordance with
the following requirements (cited from DOE
Order 5480.23):

“The consequences of unmitigated releases
of radioactive and/or hazardous material shall
be evaluated and classified by the following
hazard categories:

(a) Category 1 Hazard. The hazard analysis
shows the potential for significant offsite
consequences.

(b) Category 2 Hazard. The hazard analysis

shows the potential for significant onsite

DOE/NNSA’s  Counterterrorism ~ Operations ~ Support  consequences.

Program would continue supporting the Federal Emergency
Management Agency. This program involves development
and implementation of a national program to enhance the
capability of state and local agencies to respond to weapons
of mass destruction incidents through coordinated training,
equipment acquisition, technical assistance, and support for state and local exercise planning.

(c) Category 3 Hazard. The hazard analysis
shows the potential for only significant
localized consequences.”

Military Training and Exercises. DOE/NNSA would continue to support DoD by providing land,
airspace, and infrastructure for use by various branches of the military to conduct training and exercises.
These activities range from small-scale exercises, i.e., focused at a specific building or site, to large-scale
exercises involving multiple air and/or ground assets with live-fire operations. These activities would
include use of live fire of military munitions, including small arms, hand grenades, rocket-propelled
grenades, etc. Military training and exercises may be conducted throughout the NNSS, but would be
primarily conducted in the western portions, including Areas 18, 19, 20, 25 (northern portion), 29, and 30
to preclude interference with and from other NNSS activities. Military training and exercises are subject
all applicable regulatory requirements and to DOE/NNSA NSO work authorization processes
(NSO O 412.X1E, Real Edtate/Operations Permit, December 9, 2009), which are designed to minimize
hazards to workers, the environment, and NNSS physical assets.

Support for the National Aeronautics and Space Administration (NASA). DOE/NNSA would
conduct criticality experiments at DAF in support of NASA'’s efforts to develop power sources for usein
future missionsto Mars and similar space exploration.

Miscellaneous Work for Others Program activities. DOE/NNSA would continue to provide facilities
and airspace for use of aeria platforms for various purposes, including research and development to

A-17




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

| assess and mitigate operational safety and efficiency of unmanned aeria systems, training and exercises,
and deployment of sensors for detection of variousitems. These types of activities would use a variety of
manned and unmanned aerial systems, including fixed-wing aircraft (airplanes) and helicopters. Existing
aviation facilities at the NNSS, Nellis and Creech Air Force Bases, and other locations would be used as
part of these activities.

Work for Others Program activities at the TTR. These activities would be similar to those addressed
under the Stockpile Stewardship and Management Program (Section A.1.1.1), with the following
additions:

e Robatics testing and development (handling, application, and recovery of hazardous [chemical]
material)

e Smart transportation-related testing — preprogrammed/remote-controlled vehicles (air and ground)
e Smoke obscuration operations
e Infrared tests
e Rocket development, testing, and deployment
A.1.2 Environmental Management Mission

DOE/NNSA’s Environmenta Management Mission includes the Waste Management Program and
Environmental Restoration Program. These programs are under the organizational control of DOE's
Environmental Management Program. The Waste Management Program conducts waste management
operations for all solid wastes, LLW, and mixed low-level radioactive waste (MLLW) generated by
DOE/NNSA operations and environmenta restoration operations. The Waste Management Program
operates disposal facilities that receive various waste types, including the Area 5 Radioactive Waste
Management Complex (RWMC) and Area 3 Radioactive Waste Management Site (RWMS), which
dispose LLW and MLLW received from onsite- and offsite-approved waste generators. The
Environmental Restoration Program conducts, as needed, characterization, monitoring, and remediation
of facilities, sites, and groundwater contaminated by previous nuclear weapons-related and other activities
at the NNSS, the TTR, and the Nevada Test and Training Range. The Environmental Restoration
Program al so implements the Borehole Management Program, which plugs unneeded boreholes for which
DOE/NNSA isresponsible.

A.1.2.1 Waste Management Program

Waste management operations support DOE/NNSA operations and environmenta cleanup and restoration
programs. The waste management objective is to conduct proper disposal and monitoring of wastes
generated by DOE/NNSA and other approved generators. Waste types stored, treated, and/or disposed at
the NNSSinclude LLW, MLLW, transuranic (TRU) waste, mixed TRU waste, hazardous waste, asbestos,
polychlorinated biphenyl (PCB) wastes, hydrocarbon-contaminated soil and debris, and solid wastes such
as construction or demolition debris or sanitary solid waste. Liquid nonhazardous wastes (such as sewage
and other wastewater) are not included under the Waste Management Program, but are addressed in
Section A.1.3.1, General Site Support and Infrastructure. All DOE/NNSA waste management activities
operate in compliance with applicable regulatory requirements. Waste management activities at the
NNSS under the No Action Alternative would include the following:

LLW and MLLW management. LLW and MLLW from NNSS, DoD, and other approved generators
that meet the NNSS waste acceptance criteria would continue to be accepted and disposed. The volume
of LLW projected for disposal at the NNSS and analyzed under the No Action Alternative was based on
the actual volume of LLW disposed at the NNSS from FY 1997 through FY 2010 and was estimated to
total about 15,000,000 cubic feet. Up to 1 percent of the total projected LLW volume could consist of
nonradioactive, classified waste forms that require disposal in amanner similar to LLW. These classified
waste forms would be disposed in the Area5 RWMC at the NNSS. In order to provide a conservative
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analysis of potentia human health impacts,
DOE/NNSA assumed that the entire volume of
waste was composed of only radioactive wastes.
The volume of MLLW projected for disposal at
the NNSS and analyzed under the No Action
Alternative was estimated to total about 900,000
cubic feet. This estimated volume was based on
the disposal capacity of the new Mixed Waste
Disposa Unit, Cell 18; the actua permitted
capacity of Cel 18 is  approximatey
900,000 cubic feet. The volumes of LLW and
MLLW include those from authorized out-of-state
generators as well as those from operations and
environmenta restoration at the NNSS and other
authorized in-state locations.

DOE/NNSA would continue to manage in-state-
generated MLLW by a combination of severa
options. (1) repackage MLLW, as appropriate, at
the TRU Pad in the Area 5 RWMC; (2) store in-
state-generated MLLW at the TRU Pad or a a
new MLLW storage facility, pending certification
for disposal; or (3) ship in-state-generated MLLW
to a permitted facility such as Energy Solutions in
Clive, Utah, or the Materiadls and Energy
Corporation in Oak Ridge, Tennessee, for
appropriate treatment. MLLW treated at an offsite
facility would be returned to the NNSS for
disposa or would be disposed at a permitted
commercial facility.

The Area 5 RWMC would continue to operate
within the approximately 740-acre area set aside
for waste management purposes. LLW and
MLLW disposal units would be developed, filled,
and closed as needed, in compliance with
applicable regulatory requirements. NNSS- and
offste-generated LLW and MLLW would be
disposed within these units. Individual disposal
units would be operationaly closed as they are
filled to capacity, pending final closure at a later
date. Final closure of 31 existing operationally
closed units within the existing 92-Acre Area at
the Area 5 RWMC, as well as 13 greater
confinement disposal boreholes, was completed in
calendar year 2011. LLW and permitted MLLW
disposa continues elsewhere a the Area 5
RWMC.

On December 1, 2010, the Nevada Division of

Waste Definitions and Information

Radioactive Waste — Solid, liquid, or gaseous materials
that contain radionuclides regulated under the Atomic
Energy Act of 1954, as amended, and are of negligible
economic value, considering the costs of recovery.
Transuranic (TRU) Waste - Radioactive waste
containing alpha-particle-emitting radionuclides with 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 (LLW) — Radioactive
waste not classified as high-level radioactive waste, TRU
waste, spent nuclear 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,
not for the production of power or plutonium, may be
classified as LLW, provided the concentration of TRU
elements is less than 100 nanocuries per gram.
Hazardous Waste — A category of waste regulated
under the Resource Conservation and Recovery Act
(RCRA). To be considered hazardous, a waste must be
a solid waste under RCRA and must exhibit at least one
of four characteristics described in Title 40 of the Code
of Federal Regulations (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 RCRA, 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 (MLLW) and mixed
TRU waste.

Waste Generator — An individual, facility, corporation,
government agency, or other institution that produces
waste material for certification, treatment, storage, or
disposal.

Waste Acceptance Criteria — A document that
establishes the National Nuclear Security Administration
Nevada Site Office waste acceptance criteria. The
document provides the requirements, terms, and
conditions under which the Nevada National Security
Site (NNSS) accepts LLW and MLLW for disposal. It
includes requirements for the generator's waste
certification program, characterization, traceability, waste
form, packaging, and transfer. The criteria apply to
radioactive waste received at the NNSS Area3
Radioactive Waste Management Site and Areab

Radioactive Waste Management Complex for storage or
disposal.

Environmental Protection (NDEP) issued a permit to the DOE/NNSA NSO for a new MLLW Disposa
Unit at the Area5 RWMC. The new MLLW Disposal Unit consists of asingle lined cell (Cell 18) with a
capacity of about 900,000 cubic feet. Temporary storage operations for onsite-generated LLW and
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MLLW would continue. Support activities within the Area5 RWMC, such as the Real-time Radiography
Facility, would continue.

The Area3 RWMS would not be utilized under the No Action Alternative.

Small quantities of LLW (a few to a few hundred cubic feet over the next 10 years) may be generated at
RSL and NLVF. Norma operations at the TTR are not expected to generate radioactive waste, but
environmental restoration activities would generate LLW and possibly unknown quantities of TRU waste.
These environmenta restoration wastes would be disposed at appropriate disposa facilities, such as the
Area5 RWMC and/or the Waste Isolation Pilot Plant, as appropriate.

TRU and mixed TRU waste management. With the exception of two experimental spheres, the
remaining legacy TRU waste previoudly stored at the NNSS was sent to Idaho National Laboratory for
processing and then shipped to DOE’s Waste Isolation Pilot Plant for disposal in 2009. Environmental
Restoration Program projects at the NNSS, the TTR, and the Nevada Test and Training Range may
generate some TRU waste, and experiments at JASPER and other national security activities would also
generate small annual quantities (approximately 500 cubic feet per year) of TRU waste that would be
safely stored a the TRU Pad pending characterization. Overall, DOE/NNSA estimated that about
9,600 cubic feet of TRU waste would be generated by its operations and the Environmental Restoration
Program over the next 10 years. These TRU wastes would be shipped either directly to the Waste
Isolation Pilot Plant for disposal or to another facility, such as Idaho National Laboratory, for processing
before being sent to the Waste Isolation Pilot Plant.

TRU and mixed TRU wastes would not be generated during RSL, NLVF, or DOE/NNSA Sandia Site
Office activities at the TTR. However, an unknown quantity of TRU waste may be generated by
environmental restoration projects at the TTR.

Hazar dous waste management. DOE/NNSA activities would generate about 170,000 cubic feet of
hazardous waste at the NNSS over the next 10 years under the No Action Alternative. The Hazardous
Waste Storage Unit in Area 5 of the NNSS would continue to operate under a Resource Conservation and
Recovery Act (RCRA) Part B permit issued by NDEP. Onsite-generated hazardous waste would be
stored for up to 1 year prior to shipment to offsite treatment and/or disposal facilities.

RSL is a small-quantity generator of hazardous waste. Hazardous waste would continue to be
accumulated at RSL for no more than 90 days before being transferred off site to a permitted facility for
treatment and/or disposal. Waste management field activities at RSL are provided by the USAF as
landlord services under a Memorandum of Agreement. USAF personnel pick up and dispose
miscellaneous laboratory and process equipment wastes under the terms of Nellis Air Force Base Plan 12
(Hazardous Waste Management Plan, October 2007).

NLVF is a conditionally exempt small-quantity generator of hazardous waste. Hazardous waste would
continue to be accumulated at NLVF for no more than 90 days before being transferred off site to a
commercially permitted facility for treatment and/or disposal.

The TTR is a small-quantity generator of hazardous waste. Hazardous wastes would continue to be
accumulated at the TTR for no more than 180 days before being transferred off site to a permitted
treatment, storage, and disposal facility.

Used oil from all DOE/NNSA NSO facilities and the TTR would continue to be collected and sent for
recycling.

Asbestos and PCB waste management. Friable, nonradioactive asbestos waste would continue to be
disposed at the Area 23 Solid Waste Disposa Site and possibly at the U10c Solid Waste Disposal Site,
pending permit modification and review. Radioactive asbestos waste would continue to be disposed at
the Area 5 RWMC. Nonfriable asbestos waste would continue to be disposed at the U10c Solid Waste
Disposa Site. Nonradioactive PCB wastes would be stored at the Hazardous Waste Storage Unit in
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Area 5, pending transfer to a permitted treatment and/or disposal facility. Radioactive PCB-contaminated
waste meeting U.S. Environmental Protection Agency (EPA) requirements (40 Code of Federal
Regulations [CFR] Part 761) would continue to be disposed in the hew RCRA-permitted MLLW
Disposa Unit, Cell 18, described above. DOE/NNSA would continue to dispose asbestos and PCB
wastes generated at the TTR at a permitted treatment, storage, and disposal facility.

Explosives waste treatment. DOE/NNSA would continue to treat old and/or unusable explosives by
open-air detonation at the Explosives Ordnance Disposal Unit in Area 11. This treatment operation
would continue to be governed by a RCRA Part B permit and the NNSS Air Quality Operating Permit.

Hydrocarbon-contaminated soil and debris management. The Area 6 Hydrocarbon Solid Waste
Disposal Site would continue to operate under a permit issued by NDEP and would accept onsite-
generated soil and debris contaminated with hydrocarbons. The U10c Solid Waste Disposal Site would
also continue to operate under a permit issued by NDEP and would accept limited amounts of onsite-
generated soil and debris contaminated with hydrocarbons. Onsite-generated, hydrocarbon-contaminated
LLW would continue to be disposed in the Area 5 RWMC. If hydrocarbon-contaminated waste were
generated due to an accidental release at RSL or NLVF, it would be disposed at a facility permitted to
receive such waste. The TTR would continue to dispose hydrocarbon-contaminated soil and debris at a
permitted/approved landfill.

Solid waste management. DOE/NNSA activities would generate about 3,700,000 cubic feet of sanitary
solid waste and construction and demolation waste at the NNSS. DOE/NNSA would continue to operate
the Area 23 Solid Waste Disposal Site. This permitted facility accepts less than 20 tons of sanitary waste
per day. Industrial solid waste and construction and demolition debris would continue to be disposed at
the U10c Solid Waste Disposal Site. About 370,000 cubic feet of sanitary solid waste would be sent off
site to permitted facilties to be recycled.

At RSL and NLVF, sanitary solid waste would continue to be disposed by a municipal waste service.

At the TTR, sanitary solid waste would continue to be disposed at the USAF TTR sanitary landfill.
Industrial solid waste, such as construction or demolition debris, would be disposed at a USAF landfill or
shipped off site for disposal at the NNSS or a permitted commercial landfill.

Excess materials that are suitable for recycling or reuse, such as scrap metal, would be shipped off site.
A.1.2.2 Environmental Restoration Program

DOE/NNSA’s Environmental Restoration Program is generally a DOE-funded activity under the
organizational direction of the DOE Environmenta Management Program. Under the No Action
Alternative, the DOE/NNSA Environmental Restoration Program would continue, in compliance with the
Federal Facility Agreement and Consent Order (FFACO), to characterize, monitor, and remediate
identified contaminated areas, facilities, and the environment. Environmental restoration is not
considered a land use, but is a necessary activity before reuse or disposition of land, facilities, and
environmental media. The Environmental Restoration Program is organized into three projects and also
supports the Defense Threat Reduction Agency in addressing its environmenta restoration sites at the
NNSS. The three projects are the Underground Test Area (UGTA) Project, Soils Project (includes
contaminated soil sites from the TTR and the Nevada Test and Training Range), and Industria Sites
Project (includes the Decontamination and Decommissioning Project and facilities to be remediated at the
TTR and the NNSS under the 1996 NTSEIS). The 1996 NTSEISaso included the Project Shoal Site and
the Central Nevada Test Area as projects under the Environmental Restoration Program. These two sites
have since been transferred to DOE's Office of Legacy Management and are not addressed in this
SWEIS. In addition DOE/NNSA Borehole Management Program work is executed by the Environmental
Restoration Program. The following DOE/NNSA environmental restoration projects and activities would
continue at the NNSS under the No Action Alternative:
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Underground Test Area Project. In compliance with the FFACO, the UGTA Project would continue to
characterize and monitor groundwater from existing wells; drill new characterization wells; expand
groundwater characterization and monitoring to include new wells; continue to develop groundwater flow
and transport models;, and continue to evaluate closure strategies, including adaptive monitoring and
management. UGTA Project activities would occur on the NNSS, the Nevada Test and Training Range,
U.S. Bureau of Land Management land, and privately owned land as necessary and as permission is
obtained. This project includes five corrective action units (CAUs): Y ucca Flat/Climax Mine (CAU 97),
Frenchman Flat (CAU 98), Rainier Mesa/Shoshone Mountain (CAU 99), Central Pahute Mesa
(CAU 101), and Western Pahute Mesa (CAU 102). The UGTA Project has planned for Phasel and
Phase Il corrective action investigations for each CAU. In 2009, CAUs 101 and 102 began the second
phase of characterization; a Phase Il investigation was completed for CAU 98; and a Phase |l Transport
Model was submitted to NDEP. Also during 2009, a Phase | Flow Model was under preparation for
CAU 97, and a Phase | Source Term Maodel was under preparation for CAU 99. The closure strategy for
al CAUs in the UGTA Project is closure in place and long-term monitoring with institutional controls.
An estimated five wells would be drilled for the UGTA Project each year for approximately 10 years,
each affecting 10 acres due to construction of drill pads and fluid pits. Hydraulic testing would occur at
many of these new wells, and possibly at existing wells, requiring the use of portable power generators
and resulting in withdrawal of groundwater and disposition in the fluid pits. Tracer tests could aso be
conducted, which would involve injecting nonhazardous chemical substances (for example, bromide) into
awell and monitoring their concentrations in an adjacent pumped well. Other characterization activities
would include seismic or other geophysical tests.

Soils Project. The Soils Project would continue to investigate soil sites using in situ monitoring
(thermoluminescent detectors, onsite radiation surveys, and aerial radiological surveys), air monitoring,
surface-water contaminant transport studies, and soil sampling, as well as to perform corrective actions
using clean closure, closure in place, or a combination to ensure that the public and workers are protected.
Clean closure would include removing contaminated media from a site to render the site “clean”
(i.e., ensuring the remaining levels are below levels considered safe for the designated use of the site). In
cases where the benefit derived from removal of contaminated material does not justify the cost of
removal (including the hazard to workers, the public, and environment), closure-in-place would be the
preferred closure strategy. Under a closure-in-place scenario, potential source materia (e.g., lead bricks,
batteries, hazardous waste) would generally be removed, leaving the radioactively contaminated soil in
place. Under either closure strategy, the Soils Project would implement the controls necessary to prevent
the spread of unsafe concentrations of remaining contamination and, if necessary, would ensure that
proper use restrictions are in place to implement the site closure. The Soils Project would a so implement
the access and posting requirements of DOE's Occupational Radiation Protection rules
(10 CFR Part 835) and Nevada Test and Training Range radiation protection policies (which may include
fencing and posting). The current closure strategy for Soils Project sites at the NNSS is based on current
industrial land use scenarios with a 25-millirem-per-year exposure action level. This action level was
used for the analysis under the No Action Alternative in this SWEIS. Soils sites on the Nevada Test and
Training Range, including the TTR, will be remediated to action levels that are mutually agreed upon by
DOE/NNSA, the USAF, and NDEP. Activities would continue to be conducted in compliance with the
FFACO, athough alternate uses may require stricter cleanup levels than currently anticipated. The
impacts of potentia stricter cleanup levels are addressed under the Expanded Operations Alternative.
Thirty-nine of the current 129 sites being addressed by the Soils Project have been closed. Over about
10years, as more contaminated soil sites are found, the Soils Project is expected to add up to
20 additional sites. As these sites close, some may require postclosure monitoring and land use controls.
DOE/NNSA anticipates that al identified Soils Project sites will be closed under the FFACO by the end
of 2022.

Industrial Sites Project. The Industrial Sites Project would continue its field program to identify,
characterize, and remediate industrial sites under the FFACO and to decontaminate and decommission
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unneeded facilities. Under the No Action Alternative, some industrial sites may require clean closure
rather than closure in place. The mgority of the FFACO industrial sites have been closed. Remediation,
decontamination, and decommissioning activities are projected to be complete by the end of 2012, with
the exception of CAU 114 (EMAD [Engine Maintenance Assembly and Disassembly Facility]). The
current number of CAUs is 265, with atotal of 1,870 corrective action sites (CASs) (including 64 CASs
at the TTR, al of which have been closed as of September 2010). Twelve CAUs and 102 CASsremain to
be closed at the NNSS. Asof 2009, 8 of 9 Part A sites identified in the 1996 NTS EIS (DOE 1996) were
closed under RCRA. Theremaining Part A siteis expected to be closed by 2012. Some closed industrial
sites require monitoring and land use controls. Industrial Sites Project activities would continue at
present levels, athough alternate uses of remediated facilities may require revised cleanup levels.

Defense Threat Reduction Agency sites. The Defense Threat Reduction Agency sites are identified as
part of the DOE/NNSA Environmental Restoration Program because their site activities are considered
environmenta remediation on the NNSS. However, the Defense Threat Reduction Agency is responsible
for implementing and funding these activities in compliance with applicable agreements with NDEP. In
September 2005, with the concurrence of NDEP, the Defense Threat Reduction Agency adopted a risk-
based closure strategy for closure of nine CAUs (NDEP 2005). Thisrisk-based closure strategy uses final
action levels based on risks to human health and the environment. The final action levels were used to
determine the risk a particular site poses to human health and the environment so that available resources
would be used in the most effective manner in closing each site. Surface-disturbing activities have been
completed and environmental monitoring, such as water sampling, would continue. The Environmental
Restoration Program accepted responsibility for the E-Tunnel effluent ponds and associated long-term
postclosure monitoring from the Defense Threat Reduction Agency in 2008.

Borehole Management Program. More than 4,000 boreholes were drilled on and off the NNSS in
support of nuclear testing (DOE/NV 2009). The boreholes were drilled for various purposes, including
post-shot investigation, exploratory holes, instrument holes, potable water wells, construction water
supply wells, monitoring wells, and other special purposes. Unneeded boreholes would be plugged to
reduce the potential for boreholes to act as conduits for contaminant transport from the surface or from
contaminated aquifers to uncontaminated aquifers. To date, the Borehole Management Program has
identified 874 unneeded boreholes (Townsend 2009) on the NNSS; 151 of these are believed to penetrate
groundwater and underground nuclear test cavities (DOE/NV 2009). The DOE/NNSA Borehole
Management Program plugs unneeded boreholes as a matter of comity in accordance with Nevada
Administrative Code 534.420-534.427 requirements, to the extent possible.

Through 2009, a total of 691 unneeded boreholes were plugged by the Borehole Management Program
(Townsend 2009). Under the No Action Alternative, DOE/NNSA would continue to plug the remaining
unneeded boreholes on the NNSS. Based on the current schedule and known inventory of unneeded
boreholes on the NNSS that need to be plugged, the Borehole Management Program would be complete
by the end of 2012.

A.1.3 Nondefense Mission

The Nondefense Mission generally includes those activities that are necessary to support mission-related
programs, such as constructing and maintaining facilities, providing supplies and services, warehousing,
and similar activities. Activities related to supply and conservation of energy, including renewable
energy and other research and devel opment projects, are also considered under the Nondefense Mission.

A.13.1 General Site Support and Infrastructure Program

Like any large facility, the NNSS has substantia infrastructure that provides all site-support services.
Under the No Action Alternative, infrastructure-associated activities would continue, including small
projects such as repairs and replacements to maintain present capabilities of DOE/NNSA facilities. For
instance, maintenance and repair projects include, among other things, repairing the Area 23 sewer main;
remediating underground storage tanks; replacing five roll-up doors; renovating and reactivating several
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water tanks; replacing electric hot water heaters; installing water tank security ladders; and replacing the
roofs on several buildings. Increasing the capacities and capabilities or extending the ranges of facilities
and/or servicesis not proposed under the No Action Alternative.

NNSS infrastructure includes buildings that house various functions, such as administration; storage;
security, fire protection, and heath care services, research and development; and industrial processes
(see Table A—2). Utilities at the NNSS, NLVF, RSL, and the TTR include potable and nonpotable water
systems, wastewater systems, electrical transmission and distribution systems, and communications
systems. Although they are part of DOE/NNSA'’s infrastructure, characterization and monitoring wells
developed under the UGTA Project are addressed as part of the Environmental Management Program
rather than the General Site Support and Infrastructure Program.

Table A—2 Building Floor Space and Functionsfor National Nuclear Security
Administration Facilitiesin Nevada

Nevada National Remote Sensing
Security Site Laboratory North Las Vegas Facility
484 Buildings 7 Buildings 30 Buildings Offsite Leased
Function (square feet) (square feet) (square feet) (square feet)

Administration 383,336 0 444,090 117,263
Storage 332,877 16,454 22,179 1,104
Industrial/Production/Process 359,980 0 58,969 8,253
Research and Devel opment 486,405 144,059 136,079 87,451
Services 413,948 0 4,023 0
Other 255,056 1,015 648 0
Total 2,231,602 161,528 665,988 214,071

Source: Mason 2009.

The TTR contains about 105 major buildings, providing 161,505 square feet of space. TTR infrastructure
also includes about 90 smaller buildings, towers, and small sheds. Services available at the TTR include
security, fire protection, and health care. Utilities at the TTR include water systems, wastewater systems,
and electrical systems.

In addition to maintaining and repairing its infrastructure at the NNSS, RSL, NLVF, and the TTR,
DOE/NNSA would maintain the existing infrastructure, provide site security, and manage all applicable
exigting permits and agreements for the former Y ucca Mountain Repository. DOE/NNSA would perform
these functions pending decisions on the disposition of the former Y ucca Mountain Repository.

A.1.3.2 Conservation and Renewable Energy Program

Under the No Action Alternative, DOE/NNSA would continue to identify and implement energy
conservation measures and renewable energy projects, in compliance with Executive Order 13423,
Srengthening Federal Environmental, Energy, and Transportation Management (72 FR 3919); DOE
Order 436.1, Departmental Sustainability; and Transformational Energy Action Management objectives.

Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic Performance, was
signed by President Obama on October 5, 2009. Executive Order 13514 expands the requirements of
Executive Order 13423 in the following areas:

¢ Measuring and reporting greenhouse gases

e Implementing strategies and policiesto support low-carbon commuting and travel

e Identifying, promoting, and implementing water reuse strategies that reduce potable water
consumption

e Increasing diversion of compostable and organic material from waste streams
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e Ensuring that planning for new facilities/leases
considers pedestrian-friendly sites near existing - .
Energy efficiency can be defined for a

employment .
component or service as the amount of
e Managing existing building systems to reduce energy required to produce that component

consumption of energy, water, and materials or service; for example, the amount of steel

L Al . . that can be produced using 1 billion British

e ldentifying opportunities to consolidate and dispose  thermal units of energy. Energy efficiency is

existing assetsto optimize real property portfolios improved when a given level of service is

. . provided with reduced amounts of energy

In accordance with DOE Order 436.1, EXxecutive inputs, or services or products are increased
Order 13423, and Executive Order 13514, DOE/NNSA  for a given amount of energy input.

would continue to identify and implement requirementsinthe  Energy intensity is the amount of energy

Energy Efficiency and Intensity

following areas: used to produce a given level of output or
.. activity. It is measured by the quantity of

e Energy efficiency energy required to perform a particular

e Renewable energy activity (service), expressed as energy per

) unit of output or activity measure of service.
e Water conservation Source: http://www1.eere.energy.gov/ba/pba/
° Transportati on/fleet management intensityindicators/trend_definitions.html

¢ High-performance sustainable buildings

DOE/NNSA activities (as of December 2009) associated with selected requirements from DOE
Order 436.1, Executive Order 13423, and Executive Order 13514 are discussed below.

Energy efficiency. DOE/NNSA would improve energy efficiency and reduce greenhouse gas emissions
at the NNSS by reducing energy intensity by 3 percent annually or atotal of 30 percent through the end of
FY 2015, relative to the baseline of energy use in FY 2003. Energy intensity measures energy
consumption per gross square foot of building space, including industrial and laboratory facilities.
Greenhouse gas emissions would be reduced by 28 percent by FY 2020.

Table A—3 presents energy intensity reduction goals from the FY 2003 baseline for FY 2006 through
FY 2015, based on the Energy Independence and Security Act of 2007, Section 431, “Energy Reduction
Goals.” Additiona mission requirements may preclude accomplishing this goal at the NNSS.

Table A—3 National Nuclear Security Administration Energy Intensity Reduction Goals

Fiscal Year Annual British Thermal Units Per Square Foot Cumulative Percent Reduction
2003 115,729 Base Y ear
2006 113,414 2
2007 111,100 4
2008 105,313 9
2009 101,842 12
2010 98,370 15
2011 94,898 18
2012 91,426 21
2013 87,954 24
2014 84,482 27
2015 81,010 30

Source: NSTec 2008.

DOE/NNSA would install advanced electric metering systems to the maximum extent practicable at all
NNSS buildings, in accordance with the DOE metering plan for site monitoring of electric energy, and
implement a centralized data collection, reporting, and management system. Standard metering systems
for steam, natural gas, and water would also be installed and centrally monitored. Advanced meters have
the capability to measure and record interval data (at least hourly for electricity) and to communicate the
datato aremote location in aformat that can be easily integrated into an advanced metering system.
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As of December 2008, there were 395 electrical meters installed in the 423 buildings identified for
electrical meter installation at the NNSS, with a projected 28 facilities identified for future installations
(NSTec 2008). NLVF consists of 30 buildings, 3 of which are metered. Electrical, gas, and water meters
would be ingtalled at buildings at NLVF to allow DOE/NNSA to better track its use of electricity, water,
and gas, thus improving its ability to identify conservation opportunities.

DOE/NNSA would, to the extent practicable, use standardized operations and maintenance and
measurement and verification protocols, coupled with rea-time information collection and centralized
reporting capabilities. DOE/NNSA also would expedite improvement in the quality, consistency, and
centralization of data collected and reported through the use of commercially available software.

Renewable energy. DOE/NNSA would maximize installation of onsite renewable energy projects at the
NNSS where technically and economicaly feasible. The initial goal would be to acquire at least
7.5 percent of the NNSS's annual electricity and thermal consumption from onsite renewable sources.
DOE/NNSA installed solar-powered pathway lighting where such lighting is feasible at the NNSS. This
is expected to result in an energy savings of 120 million British thermal units per year. To achieve the
initial goal under the No Action Alternative, DOE/NNSA would consider various options, including the
possihility of entering into an agreement with a commercial entity to construct a solar power generation
project at the NNSS. A portion of the electricity generated by such a project would be used to meet
NNSS electrica needs.

Commercial solar power generation facility. The 1996 NTS EIS analyzed the environmental impacts of
constructing and operating a solar power generation facility at two potential Solar Enterprise Zone sites
on the NNSS (Area 22 and Area 25) and three non-NNSS sites in southern Nevada. The locations of the
Area 22 and Area 25 solar power generation facility sites are depicted in Figure A—1. (The Solar
Enterprise Zone on the NNSS is now called the Renewable Energy Zone.) Although a solar power
generation facility was not constructed at any of the sites evaluated in the 1996 NTS EIS, as part of the
No Action Alternative in this SWEIS, DOE/NNSA is evaluating a potential commercial solar power
generation facility at the NNSS. DOE/NNSA has determined that the southwestern portion of Area25is
the only reasonable location on the NNSS for a commercial solar power generation facility. Area 25
includes an extensive area of suitable terrain for solar power facilities, has existing vehicular access from
Highway 95 (Lathrop Wells Road) and an existing 138-kilovolt transmission line, and would not interfere
with national security-related activities on the NNSS that require limited access to uncleared individuals.
Although it possesses many of the same attributes as Area 25, Area 22 was not considered as a potential
location for solar power development in this NNSS SWEIS because al current solar power technologies
require substantial water for cooling and other purposes and there would be potential impacts on Devil’'s
Hole (see Chapter 5, Section 5.1.6) resulting from construction of any facility that would withdraw
groundwater from the Mercury Valey (Hydrographic Basin 225). Low-water-use renewable energy
projects may be considered for Area 22 in the future.

The solar technologies that are most likely to be deployed at utility scale over the next 20 years are
photovoltaic and concentrating solar power, such as the parabolic trough, power tower, and dish engine
technologies (BLM/DOE 2010). It is unknown which technology would be used in a solar power
generation facility at the NNSS, but the analysis in this NNSS SAVEIS assumed a dry-cooled concentrating
solar power parabolic trough facility, based on the prevalence of that technology in other operating,
proposed, and potential solar energy projects in southern Nevada (see Chapter 6, Table 6-2) and because
impacts on sensitive resources, such as groundwater, would be greater than those from a photovoltaic
facility, resulting in a more conservative anaysis (i.e., the impacts were not likely to be underestimated).
It was estimated that a concentrating solar power generation facility using parabolic trough technology
would require between 9 and 10 acres of land for each megawatt of generating capacity, based on the
proposed Amargosa Farm Road Solar Energy Project (BLM 2010). This acres-per-megawatt rate of
generating capacity is about double that used in the Draft Programmatic Environmental Impact Statement
for Solar Energy Development in Sx Southwestern States (BLM/DOE 2010), but is consistent with
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proposed parabolic trough solar power generation facilities currently being considered in southern
Nevada. The assumptions used in the Draft Programmatic Environmental Impact Statement for Solar
Energy Development in Six Southwestern States are shown in Table A—4. Using the ratio scaled from the
Amargosa Farm Road Solar Energy Project, the area of land required for a 240-megawatt parabolic
trough solar power generation facility would be about 2,400 acres. For this SWEIS, DOE/NNSA
assumed that the 240-megawatt capacity would employ a dry-cooled concentrating solar power
technology using parabolic troughs, similar to the Amargosa Farm Road Solar Energy Project
(BLM 2010). Potential impacts of commercial solar power generation at the NNSS were scaled from the
Amargosa Farm Road Solar Energy Project (West 2010). As stated in Chapter 5, Section 5.1.6.2.1,
operation of a 240-megawatt dry-cooled concentrating solar power technology would require up to
approximately 250 acre-feet of water per year. In addition, additional electrical transmission capacity
would be required to integrate the electricity generated by a 240-megawatt facility into the regional
system. Approximately 10 miles of new 230-kilovolt transmission line (all off of the NNSS), disturbing
about 250 acres of land, was assumed for purposes of this analysis. As noted in Chapter 6, Section
6.2.4.4, Valley Electric Association intends to upgrade its electrical transmission system in its service
territory, which would likely provide a suitable interconnection for the electrical generation from a
commercial solar power generation facility on the NNSS. In addition, independent of and unrelated to the
commercia solar power generation facilities considered in this NNSSSWEIS NV Energy, a commercial
electrical energy company, and Renewable Energy Transmission Company are planning separate new
high-capacity transmission line projects that would accommodate the additional electrica generation
(see Chapter 6, Section 6.2.4.4, for additional information). Currently, no commercial solar power
generation projects are proposed at the NNSS. Therefore, a project-specific NEPA review would be
required before any such project could be implemented.

Table A—4 Technology-Specific Assumptionsfor Environmental | mpact Analysesfrom the
Draft Programmatic Environmental Impact Statement for Solar Ener gy Development in
Six Southwestern States

Parameter Parabolic Trough Power Tower Dish Engine Photovoltaic
Facility power capacities 100400 100400 10-750 10-750
(megawatts)
Land arearequirements
a 5 9 9 9
(acres per megawatt)
Operational water use
(acre-feet per year per megawatt)
Wet (recirculating) cooling ® 45-145 45-145 Not applicable Not applicable
Dry cooling ® 02-10 02-10 Not applicable Not applicable
Hybrid system © 09-29 09-29 Not applicable Not applicable
Mirror/panel washing/other © 05 05 05 0.05
Chemicals/hazardous materials Heat transfer fluid, water | Heat transfer fluid, water | Hydrogen tanks | Encased semiconductor
present on site treatment chemicals, and | treatment chemicals, and | and herbicides | materials and herbicides
herbicides herbicides

& Land area estimates were based on areas required for existing facilities and estimated areas for proposed facilities. In some cases,

disturbed area estimates were not available, so values were based on total plant area (which should approximate the disturbed areas).
The estimated land use values for parabolic trough and tower facilities are minimums; the land area requirement could be higher if
thermal energy storage isincorporated into facilities.

Wet-cooling and dry-cooling requirements are based on estimates given as gallons per hour per megawatt in the Nevada Test Ste
Environmental Report 2008 (DOE/NV 2009). An assumed range of operational hours of 30 to 60 percent of annual hours
(1 gallon = about 3.1 x 10° acre-feet) was used to generate acre-feet per year per megawatt values.

Hybrid systems were assumed to use 20 percent of the water requirements of wet-cooling systems.

The mirror washing estimates originated from the assumed 2 percent of total water needs of wet-cooled parabolic trough facilities
from DOE/NV 2009. This estimate equals 20 gallons per hour per megawatt, which corresponds to 0.5 acre-feet per year per
megawatt, with no assumption on operational time (resulting in a conservative estimate). The panel-washing estimate for
photovoltaic facilities was assumed to be afactor of 10 less than that for concentrating solar power technologies (see Appendix M).
Source: BLM/DOE 2010.

a o

Water conservation. In FY 2007, DOE/NNSA established a water production baseline, 210.6 million
galons, in accordance with Executive Order 13423. Actual water consumption figures are not available
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because NNSS facilities do not have water meters attached to the buildings. Instead, water production
data were used to provide metrics in this area. The FY 2007 production baseline was used during
FY 2008 to identify trends, and make recommendations for the implementation of sitewide water
conservation measures. DOE/NNSA sites began saving water through several conservation measures.
Examples include the installation of WaterSense™ products, xeric landscaping, using nonpotable water for
dust suppression, and the institution of 4-day workweeks.

Table A-5 presents potable water production goals from the FY 2007 baseline through FY 2015. Water
production was reduced by 18 percent in FY 2008 compared with the FY 2007 baseline, thereby
exceeding the FY 2015 goal of 16 percent water reduction. Water production was reduced by an
additional 8 percent in FY 2009.

Table A5 Potable Water Production Goalsfor the Nevada National Security Site

Fiscal Year Potable Water Production (millions of gallons) Cumulative Percent Reduction

2007 210.6 Base Year

2008 206 2

2009 202 4

2010 198 6

2011 194 8

2012 190 10

2013 185 12

2014 181 14

2015 177 16

Source: NSTec 2008.

Efforts to identify water-saving projects and obtain funding to complete them are ongoing to ensure that
the water production reductions that have been achieved are maintained. DOE/NNSA would continue to
use best management practices for water efficiency in the following areas: water management planning;
system audits, leaks, and repairs; landscaping; irrigation; toilets and urinas, faucets and showerheads;
boiler systems; and other water uses.

The NNSS does not have a water-recycling program. Water and sewage are discharged into either
sewage lagoons or septic systems. DOE/NNSA evaluated recycling gray water at the NNSS and
determined that the cost would be prohibitive given the quantity of flow and lack of means to redistribute
the recycled water. The water could be used for dust control in some cases, but, depending on the extent
of treatment, there are restrictions on how the water may be used. Water recycling is not being
considered under the No Action Alternative.

Transportation/fleet management. The current DOE/NNSA fleet has 540 alternative-fuel vehicles,
equal to 96 percent of the covered fleet. DOE/NNSA requires that its fleet operate any aternative-fuel
vehicles exclusively on alternative fuels to the maximum extent practicable. In FY 2007, DOE/NNSA
constructed an E85 fuel station in Mercury (E85 is an alcohol—fuel mixture that typically contains a
mixture of up to 85 percent denatured fuel ethanol and gasoline or other hydrocarbon by volume) and
implemented a successful plan to promote the use of the alternative fuel. In FY 2007, the total actual
usage of E85 fuel was 135,141 gallons; the consumption in FY 2008 was 182,997 gallons, a 35 percent
increase in usage. For every gallon of E85 fuel used, 85 percent of the petroleum base fuel is reduced; for
every galon of B-20 biodiesel fuel used, 20 percent of the petroleum base fud is reduced; and for every
gallon of unleaded gasoline used, 10 percent is reduced. Biodiesal fudl is used in all equipment, with the
exception of emergency generators and boilers, and is currently at the maximum possible usage level.

High-performance sustainable buildings. DOE/NNSA would ensure that: (1) all new construction and
renovation projects implement design, construction, maintenance, and operations practices in support of
the high-performance building goals of Executive Order 13423 and statutory requirements; and
(2) existing facilities maintenance and operations practices meet the goals of Executive Order 13423.
The High-Performance Building Plan would also align with Executive Order 13327, Federal Real
Property Asset Management, and DOE’s Real Property Asset Management Plan. At a minimum, the
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High-Performance Building Plan would include employment of integrated design principles, optimization
of energy efficiency, use of renewable energy, protection and conservation of water, enhancement of
indoor environmental quality, and reduction of environmental impacts of materials in accordance with the
guiding principles of DOE Order 436.1, and construction related to Executive Order 13423.

A.1.3.3 Other Research and Development Programs

In 1992, the NNSS became the seventh unit of the DOE National Environmental Research Park Program.
The NNSS program initially operated under a cooperative agreement between the DOE Nevada
Operations Office (now the DOE/NNSA NSO); the University of Nevada, Reno; and the University of
Nevada, LasVegas, whereby the DOE Nevada Operations Office’'s Environmental Management Office
provided financia assistance to the two universities to conduct scientific research projects unique to the
Nevada National Environmental Research Park. Areas of research would include, but would not be
limited to, habitat reclamation, hydrogeologic systems, radionuclide transport, ecological change, waste
management, monitoring processes, remediation, and characterization. In addition, scientific research
projects conducted by parties other than those in the above-mentioned agreement could be conducted, but
would be funded by sources other than DOE/NNSA.

The Nevada Desert Free-Air Carbon Dioxide Enrichment Facility and Mojave Global Change Facility are
two environmental research facilities located in Area 5 of the NNSS that are conducting long-term
environmental research.

The Nevada Desert Free-Air Carbon Dioxide Enrichment Facility is a state-of-the-art facility designed to
study responses of an undisturbed desert ecosystem to increasing levels of atmospheric carbon dioxide.
The experimental plots are designed to permit a controlled release of elevated carbon dioxide in the air
around vegetation without disturbing other environmental and ecosystem conditions. There are nine
experimental plots. three with elevated levels of atmospheric carbon dioxide and six without elevated
carbon dioxide levels. Collaborators at the Nevada Desert Free-Air Carbon Dioxide Enrichment Facility
include the Desert Research Institute; University of Nevada, Las Vegas; University of Nevada, Reno; and
Brookhaven National Laboratory. Thefacility is supported by DOE/NNSA. Thisfacility has been placed
in a standby condition due to lack of funding.

The Mojave Globa Change Facility was established in Area 5 of the NNSS and would continue to
examine the impact of global climate change factors other than increased carbon dioxide (increasing
summer monsoon rains, increased nitrogen deposition, disturbance or destruction of the desert soil crust)
on the Mojave Desert ecosystem. Three treatments at various levels are applied to the 96 196-square-
meter plots. These treatments include three summer irrigation treatments, two levels of nitrogen
fertilization, and soil crust disturbance.

An anticipated focus of research at these two facilities may be determining mechanisms by which carbon
is sequestered in deserts. Results of research at the Mojave Global Change Facility and other arid region
research sites suggest that arid regions sequester significantly more carbon than originaly believed.
Determining how this occurs would be aresearch priority.

A.2 Expanded Operations Alternative

The scope of the Expanded Operations Alternative in this SWEIS is defined to include all the capabilities
and projects described under the No Action Alternative, plus additional newly proposed capabilities and
projects. These additional activities would include modification 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. For each activity addressed in this section, the differences from the
No Action Alternative are noted. In addition to changes in activities, 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. Figure A—2 depicts the
land use zones and major facilities at the NNSS under the Expanded Operations Alternative.
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Figure A—2 Nevada National Security SiteLand Use Zonesand Major Facilities Under the
Expanded Operations Alternative
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A.2.1 National Security/Defense Mission

Under the Expanded Operations Alternative, DOE/NNSA would pursue additional activities associated
with the Stockpile Stewardship and Management, Nuclear Emergency Response, Nonproliferation,
Counterterrorism, and Work for Others Programs.

A.21.1 Stockpile Stewardship and Management Program

Under the Expanded Operations Alternative, Stockpile Stewardship and Management Program operations
would continue at DOE/NNSA facilities in Nevada, particularly at the NNSS, under the conditions of the
ongoing nuclear testing moratorium. This alternative would include those activities necessary to maintain
the capahility to conduct nuclear tests if so directed by the President. Readiness-to-test activities include
maintaining the necessary infrastructure and, more importantly, exercising the research and engineering
disciplines of the Nation's nuclear weapons programs through an active science-based Stockpile
Stewardship and Management Program at the NNSS to ensure the continued competence of its technical
staff.

Under the Expanded Operations Alternative, there would be no changes from the No Action Alternative
(see Section A.1.1.1) for the following Stockpile Stewardship and Management Program projects and
activities:

o Criticality experimentsin DAF

o Drillback operations

e Disposition of damaged U.S. nuclear weapons

Stockpile stewardship and management activities that would change relative to the No Action Alternative
under the Expanded Operations Alternative include the following:

Dynamic experiments, dynamic plutonium experiments (a type of subcritical experiment), and
hydrodynamic tests. DOE/NNSA would conduct up to 20 dynamic experiments per year. Over the next
10 years, a total of 5dynamic experiments would be conducted in emplacement holes, with each such
experiment causing an estimated 20 acres of new land disturbance.

Conventional explosives experiments at BEEF and other locations in the Nuclear and High
Explosives Test Zone. DOE/NNSA would conduct up to 100 explosives tests and experiments per year.
DOE/NNSA would aso add a firing table and ancillary features within the aready developed area at
BEEF. In addition, DOE/NNSA would develop and test for proof of concept a high-energy x-ray
capability at BEEF. Following successful testing, the new x-ray system would be moved to the Ula
Complex for operational use.

In addition to activities at BEEF (limited to 70,000 pounds TNT-equivalent), DOE/NNSA would conduct
tests and experiments using up to 120,000 pounds TNT-equivalent of explosives at various locations
within the Nuclear and High Explosives Test Zone. These detonations would be conducted both
underground and in the open air. Conventional explosives operations supporting other programs at the
NNSS are described under those programs. All explosive operations would be conducted in compliance
with DOE Manual 440.1-1A, DOE Explosives Safety Manual.

DOE/NNSA would establish up to three areas dedicated to conducting explosives tests and experiments
using depleted uranium. Depleted uranium test and experiment areas may be established within Areas 2,
4, 12, or 16. Each of these depleted uranium test and experiment areas would be about 40 acresin size
and dedicated to tests and experiments with depleted uranium and explosives. An annua maximum of
4,000 pounds of depleted uranium and 12,000 pounds TNT-equivalent of explosives would be used to
conduct up to 20 of these types of tests and experiments per year. Individual experiments would use up to
200 pounds of depleted uranium and 600 pounds TNT-equivalent of explosives.
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Shock physics experiments at JASPER, located in Area 27, and the Large-Bore Powder Gun,
located in Area 1 in the Ula Complex. DOE/NNSA would make the shock physics experimental
facilities available for academic and other research on a nonconflicting basis and would increase the
number of experiments with actinide materials up to 36 per year at JASPER and 24 at the Large-Bore
Powder Gun in the Ula Complex.

Pulsed-power experiments. Under the Expanded Operations Alternative, the Atlas Facility would be
activated, and up to 24 pulsed-power experiments per year would be conducted.

Fusion experiments at the NNSS and NLVF. New experimental uses would be pursued for the Dense
Plasma Focus Machines, requiring deuterium-deuterium, deuterium-tritium, and tritium-tritium fusion
and pulsed x-ray production. These experiments also would require a much larger-capacity energy
storage bank than the one currently in use at the Area 11 facility. These new experimental uses would
include ensuring an enduring experimenta capability to support nuclear resonance spectroscopy, neutron
materials invegtigations, and other stockpile stewardship activities. To facilitate the new uses for the
Dense Plasma Focus Machine currently located in Area 11 of the NNSS, it would be relocated to an
exigting building in Area 6 of the NNSS. Following the relocation, the Area 11 facility would be placed
on standby. DOE/NNSA would conduct up to 1,650 plasma physics and fusion experiments per year:
1,000 in the Dense Plasma Focus Machine at NLVF, and 650 in the machine in Area 11 (or Area6if itis
moved).

Stockpile management activities. DOE/NNSA would conduct nuclear explosives operations at the
NNSS in association with conducting an underground nuclear test, if so directed by the President. In
addition, under the Expanded Operations Alternative, DOE/NNSA would conduct the following
activities:
e Staging of nuclear devices pending disassembly, modification/maintenance, and/or transportation
to another location

e Dismantlement of weapons or weapon systems to aid the United States in meeting its
commitment to reduce its nuclear weapons stockpile (weapons shipments to the NNSS under this
activity would not exceed 100 per year)

e Maodification and maintenance of nuclear devices at DAF, including replacing limited-life
components in nuclear weapons systems

e Weapons components testing for quality assurance purposes at DAF

Staging of SNM, including pits. DOE/NNSA would continue to stage SNM at appropriate facilities on
the NNSS. SNM would be relocated from and/or to other DOE/NNSA sites, as necessary to meet
program needs. For example, the following materials would be moved to the NNSS: up to 4 metric tons
of SNM currently part of the Zero Power Physics Reactor Program at 1daho National Laboratory (for use
in criticality experiments); about 200 kilograms of global security SNM currently staged at LLNL (for use
in detector development and as radiation test objects); 2 kilograms of uranium-233 currently staged at
LANL (associated with test readiness); and 500 kilograms of highly enriched uranium, depleted uranium,
and uranium staged at LLNL (associated with criticality safety). In addition, DOE/NNSA would stage
weapon pits at DAF pending their transport to the Pantex Plant in Texas or another appropriate |ocation.

Training for the Office of Secure Transportation. In addition to hosting training and exercises on
NNSS roadways, DOE/NNSA would construct new support facilities in Area 17 to support Office of
Secure Transportation training programs. The new facilities would include administrative offices
(5,000 square feet), a mock town (20 acres), a 8,000- to 10,000-square-foot shooting house (a building
that can simulate various kinds of structures for conducting scenario-driven tactics development and
training), and target props. Support facilities would also include two modular training facilities with
restrooms (2,000 square feet each), two Butler buildings (5,000 square feet each), an electrica substation
(100 square feet), a communications trailer (300 square feet), a 10,000- to 20,000-gallon potable drinking
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water tank, and a septic system with aleach field. The entire training area, including buffer areas, would
occupy approximately 10,000 acres (including a live-fire training area for the Office of Secure
Transportation). A total of about 3,500 acres would be disturbed to provide individual training venues,
and 25 miles of roads and firebreaks would be developed surrounding the whole active training area and
between individual training venues. Most of these roads and firebreaks would be graded, single-lane dirt
roads with shoulders; up to 4 miles would be paved asphalt, double-lane roads with shoulders. Potable
water would be obtained from an existing well approximately 4.5 miles away, requiring construction of a
water pipeline. An electrical distribution line would also be constructed to extend electrica service from
the vicinity of the well to the new facilities. Main access to the complex would be from the Tippipah
Highway.

The Office of Secure Transportation would expand its facilitiesin 12 Camp (Area 12), the Area 6 Control
Point, or Mercury (Area23), and maintenance buildings (20,000 square feet), administrative buildings
(10,000 sguare feet), and a dormitory (20,000 square feet) would be constructed to support training
operations.

These facilities would also be available to other NNSS customers (e.g., DoD and other Government
agencies) when not in use by the Office of Secure Transportation.

Stockpile stewar dship and management activities at the TTR. Stockpile stewardship and management
activities at the TTR would be the same as under the No Action Alternative; however, there would be
changesin some site support functions, such as site security, which would be transferred to the USAF and
could affect the number of employees.

A.2.1.2 Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs

Under the Expanded Operations Alternative, there would be no changes from the No Action Alternative
for the following Nuclear Emergency Response Program, Nonproliferation, and Counterterrorism
Program projects and activities:

¢ Nuclear Emergency Support Team support

e Consequence management support for FRMAC, the Aerial Measuring System, the Accident
Response Group, and the Radiological Assistance Program

e Disposition of improvised nuclear devices on an as-needed basis
e Weapons of mass destruction emergency responder training

e Provison of equipment and technical support for the DOE-dedicated Emergency
Communications Network

e Nuclear forensics

Activities associated with the Nuclear Emergency Response, Nonproliferation, and Counterterrorism
Programs that would change relative to the No Action Alternative under the Expanded Operations
Alternative include the following:

Nonproliferation- and counterterrorism-related activities. DOE/NNSA nonproliferation- and
counterterrorism-related activities would include four related areas: arms control, nonproliferation,
nuclear forensics, and counterterrorism. Although the purpose of nonproliferation- and counterterrorism-
related activities would be the same as that under the No Action Alternative, new nonproliferation and
counterterrorism facilities, described below, would be constructed at various locations on the NNSS to
undertake enhanced activities. Because the new nonproliferation and counterterrorism facilities (Arms
Control Treaty Verification Test Bed, Nonproliferation Test Bed, and Urban Warfare Complex) are till
conceptua in nature and their locations are unknown, they are not fully analyzed in this SWEIS, and an
appropriate level of NEPA review would be required before they could be implemented.
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Arms control. The Arms Control Treaty Verification Test Bed would require construction of both indoor
and outdoor laboratory space and test areas for design and certification of treaty verification technology,
training of inspectors, and development of arms-control-related confidence-building measures. These
facilities would be sited at various locations at the NNSS; construction of new facilities would require a
total of about 100 acres of land.

A new facility for data fusion, analysis, and visualization would aso be constructed. The new building
would have approximately 10,000 square feet of floor space and would be integrated with a building
constructed to house other Arms Control Treaty V erification functions.

Nonproliferation. A Nonproliferation Test Bed would require construction of a new facility where users
would simulate chemical and radiological processes that could be conducted clandestinely by an
adversary.

Counterterrorism. In addition to counterterrorism training being conducted at existing facilities, an
Urban Warfare Complex would be constructed at the NNSS. This would include full-scale, modular
replicas of urban areas where terrorists and insurgents typicaly seek refuge. This urban warfare training
ground would be wired and instrumented for continuous recording of exercises for post-event evaluations
and classroom training. DOE/NNSA expects that the Urban Warfare Complex would cover about
100 acresin aremote location on the NNSS.

A.2.1.3 Work for OthersProgram

Under the Expanded Operations Alternative, there would be no changes from the No Action Alternative
for the following Work for Others Program activities:

e Treaty verification activities
e Military training and exercises
o Work for Others Program activitiesat the TTR

Work for Others Program activities that would change under the Expanded Operations Alternative
relative to the No Action Alternative include the following:

Nonproliferation projects and counterproliferation research and development. Support would be
provided for development of radiation detection capabilities, additional sensor development, and active
interrogation programs to detect nuclear material.

Counterterrorism. Under the Expanded Operations Alternative, DOE/NNSA’'s Work for Others
Program would support the counterterrorism activities of other Federal agencies. Future USAF activities
would include research, development, testing, and evaluation of unmanned aerial systems, as well as
integration of training and exercises. Other activities would include development and testing of sensors
for detection and defeat of improvised explosive devices, which would require construction of test beds
(roads, intersections, small towns, etc.) and support facilities. Construction of these facilities would
require new buildings with about 10,000 square feet of new floor space and would disturb about 75 acres
of land.

DHS counterterrorism operations support would include construction of new training facilities (about
10,000 square feet of floor space). In addition, RNCTEC would be operated up to the level of a Hazard
Category 2 nonreactor nuclear facility, which would alow larger amounts of radioactive material in
alternative configurations to be used in tests and experiments. A high-speed road, a short section of full-
scale railroad line, a simulated seaport facility, and a mock urban area would also be added to RNCTEC
(NNSA 2004), requiring about 125 acres of additional land in Area6. Because these new facilities are
still conceptua in nature and their locations are unknown, an appropriate level of NEPA review and
documentation would be required before they could be implemented.
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Support for NASA. DOE/NNSA would support NASA nuclear rocket motor development, including
using existing boreholes to examine the use of deep alluvial basins for sequestering radionuclides rel eased
as part of emissions from tests of a yet-to-be-developed prototype nuclear rocket motor. Over about a
10-year period, NASA would not likely test a nuclear rocket motor, but may conduct proof-of-concept
tests using a surrogate, such as spiked xenon, in a borehole to evaluate the effectiveness of the aluvium
for this purpose. Research that could be performed in conjunction with this would use the results to
determine field-scale properties of aluvial materials for improved modeling of transport of fluid and
gases in unsaturated and saturated environments. If it becomes necessary to test an actual nuclear rocket
motor, additional NEPA review would be conducted.

Aviation Work for Others. Activities would include increased research, development, and use of aeria
platforms at the NNSS. To support these activities, additional facilities would be required at Desert Rock
Airport (hangars, shops, and other buildings occupying approximately 200,000 square feet) and the
Area6 Aeriad Operations Facility (a hangar occupying approximately 20,000 square feet). Additiona
facilities occupying approximately 5,000 square feet may be required at other locations to support air
operations, including testing of various types of manned and unmanned aerial systems of various sizes
and capabilities, including small, remote-controlled, fixed-wing airplanes and helicopters. Research and
devel opment would be conducted with unmanned aerial systems to assess and mitigate operational safety
and efficiency issues. In addition, unmanned aeria systems would be tested for potential use carrying
sensors for collecting environmental data (e.g., multi- and hyperspectral imagery) to be used in digital
environmental model development and for terrain analysisin arid and semiarid regions.

Active interrogation. Active interrogation uses penetrating nuclear radiation, such as neutrons or
photons, as a probe to stimulate a unique radiation signature from fissionable material. It has been
demonstrated as an effective way to sense the presence of SNM, even when it is shielded. Many active
interrogation methods are based on the detection of neutrons from fission induced by fast neutrons or
high-energy gamma rays (Pozzi n.d.). The energy spectrum of the fission neutrons provides data to
identify the fissionable isotopes and materias such as shielding between the fissionable material and the
detector. Active interrogation works by using an accelerator or other radiation-generating device to
produce a pulsed radiation beam that is directed at a target, then the radiation that propagates from the
target is measured, usually between the pulses.

Work for Others Program activities would include support for development of active interrogation
systems to detect nuclear material and other materials of interest. DOE/NNSA would expand its support
for research and development of active interrogation equipment, such as accelerators and other radiation-
generating devices, as well as associated radiation detection systems, operations, methods, and training.
DHS would use afacility at RNCTEC to conduct this activity, but other Federal agencies may require an
additional facility, most likely located in Area 12 or 16. In addition to fixed facilities, temporary test beds
would be used for testing accelerators and other radiation-generating devices and detectors. In general,
temporary active interrogation test beds would use existing NNSS roads, but could also include some off-
road areas. Operations at temporary test beds would most often involve the use of mobile
accelerators/radiation-generating devices. Construction of additional support facilities and temporary test
beds would disturb about 100 acres of previoudy undisturbed land over the next 10 years.

The acceleratorg/radiation-generating devices would be used to generate beams of electrons, x-rays,
neutrons, gamma radiation, and other types of radiation, as appropriate, to interrogate target material.
Test targets to be interrogated would include radioactive material, SNM, and various other materials
utilized as shielding. The quantity of SNM that would be used as a target would be within subcritical
limits, i.e., quantities that can be demonstrated to be subcritical under all normal, abnormal, and accident
conditions (quantity and nature of process activities must preclude the potentia for a nuclear criticality).
Test targets would also incorporate various materials to better understand the physical properties
associated with the exposure of materials to various forms of energy from the acceleratorg/radiation-
generating devices.
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The radiation from these machines would be penetrating, and significant transmission intensities could
occur through shields of substantial thickness. Unshielded radiation from these devices would be
primarily forward-directed and could travel over long distances (afew miles). This effect isbeneficia for
measurement  situations focused on interrogating objects long distances away from the
accel erator/radiation-generating device (often called standoff interrogation). Unshielded radiation fieldsin
the vicinity of these devices are high, and occupational radiation exposure limits for personnel in the
immediate vicinity of the device and for several hundred meters downrange could be exceeded without
mitigating controls. However, with proper engineered and administrative controls, they can be readily
used in a safe manner.

When energetic x-rays interact with materials, they have the potential to cause the gjection of neutrons (as
well as protons and other charged particles) from atomic nucle via photonuclear reactions including (y,n),
(y,2n), and (y,p). In fissonable materials, including uranium and plutonium, energetic x-rays can also
induce fission to take place via the photofission (y,fission) reaction. The x-ray energy thresholds and
reaction probabilities for these reactions vary from isotope to isotope. Radiation produced during the
interrogation pulse, such as gamma rays, X-rays, or neutrons, is called prompt radiation. Fission products
also produce delayed radiation over a time period of several hundred seconds after the beam pulse.
Radiation exposure from these interactions is expected to be relatively small when compared to the direct
radiation from the beam itself at energies below 60 million electron-volts.

Unique differences exist in the energy, emission rates, and emission properties between these prompt and
delayed radiations. Photonuclear active interrogation exploits these unique signatures to be able to detect,
identify, and characterize different fissionable materials. Neutrons produced in the test object thermalize
and are captured or produce fission in short time periods after each radiation pulse. Prompt and delayed
photo-fission neutrons can remain in a test object for short periods of time (milliseconds) after each
radiation beam pulse. In these short time periods, these residual neutrons can lead to additional neutron-
induced fission events.

To measure these signatures, special detector systems must be employed that are simultaneoudly capable
of withstanding the radiation fields generated when the device pulses and achieving very sensitive
detection efficiencies for the delayed radiation products.

Initially, energy levels used in active interrogation research and development at the NNSS are not
expected to exceed about 60 million electron-volts. Future activities may include machines that operate at
energy levelsin the range of 100 million electron-valts.

Radioactive tracer experiments. Radioactive tracer experiments would be conducted to validate sensor
technology. These experiments would include both underground releases and open-air releases of
radioactive noble gases and nonradioactive gases (helium and sulfur hexafluoride). The underground
experiments would release up to 27 curies of radioactive noble gases with short half-lives (5 to 36 days);
nonradioactive rel eases would include from about 300 gallons of helium to about 2,000 gallons of sulfur
hexafluoride. The underground experiments would include explosive gas releases, pressurized releases,
explosive radioactive particulate releases, and a baseline survey of legacy contamination. The open-air
experiments would release small quantities of radionuclides with short half-lives. Up to 12 experiments
involving open-air releases would be conducted each year. DOE/NNSA would comply with applicable
requirements of 40 CFR Part 61, Subpart H, for al experiments that could result in a release of
radioactive material to the air. Prior to conducting any experiment that would result in a release of
radioactive materials to the air, DOE/NNSA would conduct an evaluation using EPA-approved methods
to estimate the potential radiological dose to the maximally exposed individual at the boundary of the
NNSS. For any release that may result in a dose of 0.1 millirem or more, DOE/NNSA would submit an
application to the Nevada Bureau of Air Pollution Control and EPA for approva to conduct the
experiment, in compliance with 40 CFR 61.96. DOE/NNSA would ensure that the cumulative annual
radiological dose at the boundary of the NNSS resulting from all activities involving radioactive materials
would comply with EPA’s annual emission standard of 10 millirem (40 CFR 61.92).
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New test beds. Additiona test beds would be developed to support research and development for sensors,
high-power microwaves, and high-power lasers, as required. These new test beds (including new
buildings totaling approximately 50,000 square feet of floor space) would be constructed at various
locations on the NNSS and would disturb approximately 200 acres of previously undisturbed land.
Because there are no specific plans for construction of these new test beds at this time, an appropriate
level of NEPA review would be necessary before they could be implemented.

The following new test beds would be developed at the NNSS under the Expanded Operations
Alternative:

Nuclear-Fuel-Cycle-Related Radionuclide Release, Diagnostics and Solids Detection, and
Characterization Test Beds. In support of the various nuclear nonproliferation treaties in which the
United States participates or anticipates participation, DOE/NNSA would establish test beds at the NNSS
for use in developing sensors to support treaty verification and nonproliferation validation. Facilities to
support deployment of fixed uranium oxides and controlled amounts of depleted uranium would include
static concrete display pads, static target display pans, thermal targets, and ponds and pools of water.

Specialized Explosive Testing and Manufacture Test Bed — Support for DoD and the U.S. intelligence
community would expand to include development of sensors and techniques for detection and defeat of
improvised explosive devices, homemade explosives, conventional military ordnance, and chemical
explosives, as well as explosives-driven, shaped-charge development and evaluation.

Radio Frequency Generation Test Bed. Technologies would be developed to detect, sample,
characterize, and identify radio frequency signatures and observables. The test bed would be used to
develop the ability to generate specific signals, to characterize the radio frequency environment, and to
monitor tests.

Infrasonic Observations Test Bed. Technologies would be developed to monitor earthquakes and
underground disturbances. The test bed would be used to develop the ability to detect specific signals,
characterize the seismic environment, and monitor tests.

Chemical Test Bed. Activities at this test bed would include simulated manufacture and releases of
illegal drugs by authorized Federal organizations to develop detection and prevention technologies. An
exigting facility would be used to train personnd and test sensors and procedures for detection of toxic
industrial chemicals.

Biological Simulants Test Bed. Activities at this test bed would include manufacture of biological
simulants by authorized Federal organizations for use in detection technology development. Biological
simulant releases to the sail, the air, or an NNSS sewer/septic system, would emulate anticipated real -
world scenarios. Construction to support these functions would disturb up to 50 acres of land.

A.2.2 Environmental Management Mission

The DOE/NNSA Environmenta Management Mission includes the Waste Management and
Environmental Restoration Programs. Under the Expanded Operations Alternative, the Waste
Management Program would accept greater volumes of LLW and MLLW from both offsite and onsite
sources. As under the No Action Alternative, the Environmental Restoration Program would continue to
meet the requirements of the most recent FFACO.

A.2.2.1 Waste Management Program

Waste management operations would support DOE/NNSA research and environmental restoration
programs. Under the Expanded Operations Alternative, the waste management objective for the NNSS
would be to continue proper disposal and monitoring of wastes generated from the NNSS, DoD, and other
approved waste generator sites. Approval to ship waste to the NNSS for disposal may be granted only
after a waste generator demonstrates that it has a waste characterization and certification program that
meets the requirements stated in the NNSS waste acceptance criteria. The process by which DOE/NNSA
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certifies a waste generator and the waste acceptance criteria are described in greater detail in Chapter 4,
Section 4.1.11.1.1.3.

Under the Expanded Operations Alternative, waste management activities associated with some waste
types would increase. In particular, up to approximately 48,000,000 cubic feet of LLW and
4,000,000 cubic feet of MLLW would be disposed at the NNSS. These waste volumes are conservative
and are primarily based on: (1) projections of the respective waste types that are designated for disposal
a the NNSS, as well as those without a designated disposal location, as projected in DOE's Waste
Information Management System Database as of April 2010; (2) input from prospective waste generators
regarding potential waste streams and/or volumes that are not currently included in the database; and
(3) assumed extensive removal of contaminated soil from cleanup activities of Nevada locations outside
of the NNSS (e.g., the TTR). Waste estimates from out-of-state generators include those from West
Valley Demonstration Project decontamination and decommissioning activities; commercial enrichment
facilities; Oak Ridge National Laboratory Building 3019 uranium-233 downblending or direct disposal;
disposa of DoD radioisotope thermoelectric generators, and the Global Threat Reduction Initiative
activities. Up to 1 percent of the total projected LLW volume could consist of nonradioactive, classified
waste forms that require disposal in a manner similar to LLW. These classified waste forms would be
disposed in the Area5 RWMC at the NNSS. To provide a conservative anaysis of potential human
health impacts, DOE/NNSA assumed that the entire volume of waste was composed of only radioactive
waste.

Table A—6 contains a representative list of generators of LLW and MLLW under the Expanded
Operations Alternative. The quantities shown comprise the inventories currently projected and are used
for purposes of analysis. The table is not intended to provide a comprehensive listing of generators that
could ship LLW and/or MLLW to the NNSS for disposal or of generator-specific waste volumes that
could be disposed in the future. Some of the listed generators may ship larger or smaller quantities than
shown based on site-specific determinations. Additionally, some yet-to-be-identified generators may ship
LLW and/or MLLW to the NNSS for disposal. While the quantities from individual generators may vary
from those shown in the table, the total volumes would not exceed 48,000,000 cubic feet of LLW or
4,000,000 cubic feet for MLLW. The estimates of LLW and MLLW volumesto be disposed 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 overestimate quantities).
Additional NEPA review would be conducted if total waste volumes are later projected to exceed the
LLW or MLLW volumes analyzed under this alternative.

Use of rail-to-truck trandoading (i.e., intermodal transportation) would increase, including the use of
transloading facilities within Nevada, should commercial vendors establish such a facility. DOE/NNSA
is not proposing to construct or cause to be constructed any new rail-to-truck transfer facilities to
accommodate shipments of radioactive waste or materials under any of the aternatives considered in this
SWEIS. As addressed under the No Action Alternative, fina closure of the existing 92-Acre Areain the
Area5 RWMC was completed in 2011, and LLW and permitted MLLW disposd would continue
elsawhere at the Area5 RWMC. Within the existing Area5 RWMC, new disposal units would be
constructed, filled, and closed as needed to accommodate the additional waste volumes. Under the
Expanded Operations Alternative, the Area 3 RWMS could be opened to receive LLW generated from
environmental restoration and other activities at DOE/NNSA sites within the State of Nevada
Specifically, this action could be triggered by a need for additional disposal space beyond that availablein
the Area5 RWMC for disposal of large on-site remediation debris, or soils from clean-up activities on the
NTTR. While there is no near-term need to use the Area 3 RWMS, However, should DOE/NNSA need
to activate the Area 3 Radioactive Waste Management Site, it would first undergo detailed consultation
with the State of Nevada, and would limit disposal to in-state generated LLW.
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Table A6 Waste Generatorsand Volumes Under the Expanded Oper ations Alter native ®

Waste Generators ‘ Region ° ‘ LLW (cubic feet) | MLLW (cubic feet)
Out-of-State Generators
Argonne National Laboratory Upper Midwest 1,300,000 1,200
Brookhaven National Laboratory Northesst 120,000 None projected
Energy Technology Engineering Center West 110,000 None projected
General Atomics West 8,400 None projected
Idaho National Laboratory Mountain West 1,000,000 46,000
Lawrence Berkeley Laboratory West 170,000 96
Lawrence Livermore National Laboratory West 300,000 580
Los Alamos National Laboratory Southwest 3,200,000 920,000
Naval Reactors Facilities Mountain West 530 None projected
Nuclear Fuel Services South 430,000 None projected
Oak Ridge Reservation South 2,500,000 370,000
Paducah Gaseous Diffusion Plant South 5,100,000 1,500,000
Pantex Plant Southwest 20,000 None projected
Portsmouth Gaseous Diffusion Plant Upper Midwest 14,000,000 58,000
Princeton Plasma Physics Laboratory Northesst 9,900 None projected
Puget Sound Naval Shipyard Northwest 1,100 None projected
Sandia National Laboratories Southwest 7,800 2,900
Savannah River Site Southeast 160,000 52,000
Stanford Linear Accelerator Center West 570,000 570,000
National Accelerator Laboratory
Separations Project Research Unit Northeast None projected 2,500
West Valley Demonstration Project Northeast 6,200,000 750
Waste treatment facilities © Multiple regions 88,000 30,000
Commercia uranium enrichment facilities Upper Midwest 57,000 None projected
U.S. Department of Defense South (Norfolk, VA) 1,400 None projected
Offsite Source Recovery Project Southwest (San Antonio, TX) 8,500 None projected
Total Out-of-State Gener ators 36,000,000 3,500,000
In-State Generators
Nevada National Security Site Not applicable 1,300,000 520,000
North Las V egas Facility/Remote Sensing Not applicable 150 None projected
Laboratory
Tonopah Test Range & Nevada Test and Not applicable 11,000,000 None projected
Training Range
Total In-State Generators 12,000,000 520,000
All Generators 48,000,000 4,000,000

LLW = low-level radioactive waste; MLLW = mixed low-level radioactive waste.

& Actua individual waste volumes by generator may be more or less than presented in the table, and other yet-to-be-
identified generators may ship LLW and/or MLLW to the NNSS for disposal. The quantities shown constitute the
inventories currently projected and were used for purposes of analysisonly.

b Regional location of radioactive waste generators used in the transportation analysis.

¢ Refersto wastes from DOE generators that are sent to the NNSS for disposal after processing at a variety of treatment

facilities.

Note: Totals may not equal the sum of individual values because of rounding.
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| Under the Expanded Operations Alternative, DOE/NNSA would treat, store, and dispose various types of
MLLW received from authorized in-state and out-of-state generators. This would require devel opment of
one or more MLLW storage facilities similar to the Hazardous Waste Storage Unit. DOE/NNSA may
modify existing facilities within the Area 5 RWMC or may construct a new facility for MLLW storage.
Treatment capacity for both onsite- and offsite-generated MLLW would be developed. Existing facilities
would be used to develop treatment facilities for both in-state- and out-of-state-generated MLLW. The
treatment technologies that would be developed include repackaging by means of macroencapsulation
and/or stabilization/microencapsulation, sorting/segregating, and bench-scale mercury amalgamation.
Appropriate permits would be obtained before expanding MLLW storage capacity or implementing any
of these treatment technologies. Initially, additional MLLW storage capacity would be developed on the
TRU Pad to accommodate MLLW treatment (for either in-state- or out-of-state-generated wastes),
pending development of MLLW storage capacity in existing or new facilities at the Area5 RWMC. To
handle the increased volumes and more-frequent shipment receipt rates of LLW and/or MLLW, an
additional waste offloading and staging area would be established within the Area5 RWMC to maintain
optimal disposal operations efficiency.

Waste management activities at the NNSS under the Expanded Operations Alternative would additionally
include the following:

e Because of the projected increased annual number of experiments at JASPER and other national
security activities, somewhat larger quantities of TRU waste would be annually generated (about
1,500 cubic feet per year). As with the No Action Alternative, TRU waste generated by
DOE/NNSA activities in Nevada would be safely stored at the TRU Pad pending shipment off
site for disposition along with other legacy or newly generated environmental restoration waste.

e Continued treatment by evaporation of liquids containing small concentrations of tritium.
Continued management of hazardous waste (about 170,000 cubic feet would be generated by
DOE/NNSA activities) in compliance with applicable regulations and permits.

e Continued management of asbestos and PCB wastes, and hydrocarbon-contaminated soil and
debris, in compliance with applicable regulations and permits.

e Continued treatment of explosives at the Explosives Ordnance Disposal Unitin Area 11.

e Continued operation of the Area 23 Class || Solid Waste Disposal Site, the Area 6 Class 111 Solid
Waste Disposal Site (Hydrocarbon Landfill), and the U10c Class |11 Solid Waste Disposa Site.
Approximately 9,400,000 cubic feet of sanitary solid waste and construction and demolition
debris would be generated by DOE/NNSA activities at the NNSS and disposed in these landfills
over the next 10 years. To accommodate the potential increases in solid wastes that may be
generated by various operations at the NNSS under the Expanded Operations Alternative,
DOE/NNSA would seek permits to construct and operate new solid waste disposal facilities as
needed. A new sanitary waste landfill would require approximately 15 acres of land. To support
environmental restoration work in Area 25, DOE/NNSA would obtain appropriate permits to
construct and operate a construction/demolition debris landfill that would disturb up to 20 acresin
Area 25 of the NNSS. An estimated 9,700,000 cubic feet of sanitary solid waste generated by
DOE/NNSA activities would be sent off site to permitted facilitiesto be recycled.

e Under the Expanded Operations Alternative, DOE would establish staging and maintenance
support capacity at the Area5 RWMC for radioactive material transport packagings. DOE would
temporarily stage, inspect, and perform maintenance on DOE-certified (and possibly commercia)
and U.S. Department of Transportation (DOT)-authorized transport packagings for transport of
radioactive material. The transport packagings would be emptied of radioactive material before
inspection, maintenance, or staging. This proposed capability would allow consolidation of
specialty packagings at a centralized location that is convenient to DOE sites in the western
United States. The proposed capability would be located in a fenced area within the Area5
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RWMC on approximately 1 acre of previoudly disturbed land. The area would be graded and
covered with a gravel or asphalt pad. No more than 15 transport packagings would be staged
within the area at any time. Operation of the area would use a small amount of electrical power
and require only two to three workers on an as-needed basis to perform radiation surveys,
container maintenance, or pre-use inspections. Minimal waste generation is expected.

A.2.2.2 Environmental Restoration Program

Under the Expanded Operations Alternative, the DOE/NNSA Environmental Restoration Program would
continue in compliance with the FFACO in the form of characterization, monitoring, and, if necessary,
remediation of identified contaminated areas, facilities, or environmental mediaa. The DOE/NNSA
environmenta restoration projects that would continue under the Expanded Operations Alternative
include the following:

Underground Test Area Project. Activities would continue as identified under the No Action
Alternative, but at a potentially accelerated rate.

Sails Project. Activities would continue as identified under the No Action Alternative, but potentially at
an accelerated rate. Cleanup standards for Soils Project sites on lands under the jurisdiction of the USAF
are subject to agreement among the USAF, NDEP, and DOE. The No Action Alternative addressed
cleanup levels consistent with current land uses. However, if more-stringent cleanup standards are
adopted than currently planned or additional sites are included under the FFACO, the volumes of waste
requiring transport and disposal would increase. For purposes of analysis under the Expanded Operations
Alternative, this SWEIS assumed that, a a number of contaminated soil sites on the Nevada Test and
Training Range and the TTR (i.e.,, Clean Sate 2 and 3, Project 57, and Small Boy), a tota of about
504 acres would be excavated to a depth of 0.5 feet, and the removed soil would be disposed as LLW at
the Area5 RWMC or the Area 3 RWMS.

Industrial Sites Project. Activities would continue as identified under the No Action Alternative, but
some activities would accelerate. The amount of waste that would require transport and disposa may
increase if more sites are required to be remediated than currently planned.

Defense Threat Reduction Agency Sites. Activities would remain the same as those under the
No Action Alternative for Defense Threat Reduction Agency environmental restoration activities.

Borehole Management Program. Activities would remain the same as those under the No Action
Alternative. DOE/NNSA would continue to plug unneeded boreholes on the NNSS. Based on the
current schedule and known inventory of unneeded boreholes on the NNSS that need to be plugged, the
Borehole Management Program should be complete by the end of 2012.

A.2.3 Nondefense Mission

The Nondefense Mission generally includes those activities that are necessary to support mission-related
programs, such as construction and maintenance of facilities, provision of supplies and services,
warehousing, and similar activities. Activities related to energy supply and conservation, including
renewable energy, are considered part of the Nondefense Mission, as are other research and devel opment
activities that may occur at NNSA facilities in Nevada, including activities at the Nevada Nationa
Environmental Research Park. As described in the following paragraphs, all Nondefense Mission
programs would be modified to some extent under the Expanded Operations Alternative.

A.2.3.1 General Site Support and Infrastructure Program

Under the Expanded Operations Alternative, in addition to small projects to maintain the present
capabilities of the NNSS, RSL, NLVF, and the TTR, infrastructure-associated activities would include
increasing the capacities and capabilities or extending the ranges of facilities and/or services to
accommodate new operational programs, projects, and activities.
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In addition to accommodating operational requirements and constructing the new facilities described in
Sections A.2.1 and A.2.2, the following infrastructure enhancements would be implemented:

e A new security building in Area 23 of the NNSS would be constructed adjacent to existing

security facilities. This project would replace outdated facilities (most built in the 1950s and
1960s) and consolidate security facilities (Buildings 1000, 1001, 1002, 114, 701, 1103, 1106,
1107, 1108 and portions of Control Point-41, -111, and -525) and functions into a new,
approximately 85,000-square-foot, two-story facility. The facility would include space for
administrative offices, computer servers for systems supporting NNSS operations, training,
emergency response, locker rooms, restrooms, storage space, armory, technology development,
electronic security system engineering and maintenance, and classified work areas. The new
building would decrease external exposure to critical security facilities located outside the secure
boundaries of the NNSS. The buildings replaced would be evaluated and demolished or used for
another purpose. This project is needed in order to provide a safe and secure NNSS to
accommodate mandatory training; house new weapons and technology; consolidate protective
force operations; provide electronic security system maintenance and testing; provide continuity of
operations;, and increase exercises per Site Safeguards and Security Plans, Vulnerability
Assessments, and protection strategies designed to ensure adequate protective force staffing levels,
equipment, facilities, training, management, and administrative support. The proposed project
responds to DOE Orders and Federd Codes and Standards, including DOE Order 470.4B,
Safeguards and Security Program; DOE Order 226.1B, Implementation of Department of Energy
Oversight Policy; and 10 CFR Part 851, “Worker Safety and Health; Defense Nuclear Security
Program; Master Security Plan; DOE Security Strategic Plan; NNSA Defense Nuclear Security
Strategic Framework; and Graded Security Protection Policy.”

About 38.5 miles of the existing NNSS 138-kilovolt electrical transmission system would be
replaced between Mercury Switching Center in Area 23 and Valley Substation in Area2. The
replacement transmission line would be constructed using steel towers on aright-of-way generally
paradleling the existing system. Sufficient separation would be imposed between the existing
transmission and new line to ensure electrical safety during construction of the new line and
demoalition of the old line. Where terrain or other factors dictate, sections of the new line may
require a new alignment. The new transmission line would include under-built fiber optic cable
and all necessary hardware, including conductors and insulators, to complete a fully operational
system. This project would require some new access road congtruction. The transmission line
replacement project would occur in three distinct and separately operable stages: (1) Mercury
Switching Center to Frenchman Flat Substation in Area 5, with aloop tap at Mercury Distribution
Substation (approximately 15 miles); (2) Frenchman Flat Substation to Tweezer Substation in
Area 6 (approximately 9.5 miles); and (3) Tweezer Substation to Valley Substation (approximately
14 miles). The replacement transmission line would increase the capacity of the system from the
current level of about 40 megawatts to 100 megawatts and improve the efficiency of the system,
but would not increase the system operating voltage. Due to theisolation, unreliability, and failure
rate of the existing transmission line, replacement is a high priority. The exigting line is part of a
multi-utility corridor that contains power, communication fiber optics, supervisory control and
data acquisitions, and relay protection. Failure of the power line would cause interruption of
communication, supervisory control and data acquisitions, and relay protection.

The telecommunication system on the NNSS would be upgraded. This project would replace the
existing wired telephone switch with a new one that would seamlessly transition between the older
and newer technologies. The wireless elements of the trunked radio infrastructure would be
upgraded to interface with the packet switched technology. This project would transition the
subscriber units (telephones, radios, Blackberry devices, and cellular phones) in a time-phased,
replacement program to blend al eements of the wired and wireless systems
into an integrated telecommunications  hierarchy. Elements of the DOE/NNSA NSO
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telecommunication/information  backbone infrastructure are suffering from technological
obsolescence, limited capacity, and inability to provide overal enterprise architecture for current
and emerging DOE/NNSA NSO mission imperatives. The existing telecommunications system
technology for the present generation of telephone plant is approaching 40 years since its first
design release and the wireless elements have aso reached the end of their service life. The
replacement parts for hardware, software, and spare parts are becoming scarce and exceedingly
expensive to acquire as time passes. Replacement of the wired telephone switch with one that can
seamlesdly transition between the older and new technologies is necessary to allow for interaction
with computerized features, video sessions, wireless mobile phone applications, and continued
safety of full Site coverage.

e Buildings in Mercury are typically 30 to 50 years old. To maintain an efficient and effective
operation in support of national security activities, it is necessary to replace most of these facilities
and supporting infrastructure due to their lack of energy efficiencies and deteriorating condition.
The redevelopment would provide an optimization of square footage by reducing operational costs
and consolidating operations. The NNSS, as part of the nuclear weapons complex, is a nationa
asset that supports experimentation, testing, training, and demonstration for defense systems and
advances in high hazard operations. If no action is taken, the requirements to provide a more
energy-efficient, modern infrastructure and more-efficient operational site will affect
programmatic requirements as operationa costs increase. Mercury would be reconfigured to
provide the modern facilities and infrastructure needed to support advanced experimentation and
production at the NNSS. This proposed project would: (1) demolish facilities that are no longer
needed or are not economically salvageable; (2) identify functiona zones to facilitate groupings of
similar activities; (3) replace obsolete buildings that are needed to support NNSS activities; and (4)
rebuild/remodel selected facilities and infrastructure to extend their useful lives to accommodate
existing and future support requirements. Because the reconfiguration of Mercury is conceptual in
nature, at this time, an appropriate level of NEPA review and documentation would be required
before it could be implemented.

These projects would contribute to meeting DOE/NNSA Strategic Goal 2.1: Transform the Nation's
nuclear weapons stockpile and supporting infrastructure to be more responsive to the threats of the
twenty-first century.

In addition to maintaining and repairing its infrastructure at the NNSS, RSL, NLVF, and the TTR,
DOE/NNSA would maintain the existing infrastructure, provide site security, and manage all applicable
exigting permits and agreements for the former Y ucca Mountain Repository. DOE/NNSA would perform
these functions pending decisions on the disposition of the former Y ucca Mountain Repository.

As noted under the No Action Alternative, although considered infrastructure, characterization and
monitoring wells developed under the UGTA Project are addressed as part of the Environmental
Management Program rather than the General Site Support and Infrastructure Program.

A.2.3.2 Conservation and Renewable Energy Program

Under the Expanded Operations Alternative, DOE/NNSA would continue to identify and implement
energy conservation measures and renewable energy projects, in compliance with DOE Order 436.1,
Departmental Sustainability; Executive Order 13423, Strengthening Federal Environmental, Energy, and
Transportation Management; and Transformational Energy Action Management objectives, as described
under the No Action Alternative. In addition, DOE/NNSA would pursue renewable energy projects,
including geothermal and solar projects.

NNSS Photovoltaic Power Project. Under the Expanded Operations Alternative, DOE/NNSA proposes
to build a 5-megawatt photovoltaic solar power system near the Area 6 Construction Facilities. The
5-megawatt photovoltaic system would require about 50 acres of land, based on asimilar project at Nellis
Air Force Base (USAF 2006). Construction of this photovoltaic power project would require grading of
the entire 50-acre site and erection of either fixed or tracking (one- or two-axis) photovoltaic arrays on
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most of the graded area. The photovoltaic arrays would be mounted on concrete foundations embedded
in the ground. The balance of the graded area would be covered by electrical switchgear, such as
inverters to convert the direct current electricity generated by the photovoltaic arrays into aternating
current and transformers to raise the voltage of the photovoltaic-generated power to 34.5 kilovolts. A
control building would also be erected on the site, along with a small parking area for workers. The
facility would be constructed near to and interconnected with the NNSS 34.5-kilovolt eectrical
distribution system.

Commercial solar power generation. Under the Expanded Operations Alternative, DOE/NNSA would
allow development of one or more full-scale commercial solar power generation plants in Area 25 of the
NNSS. Asshown in Chapter 3, Figure 32, the solar power generation plants would be located within an
area of about 39,600 acres in the southwestern part of the NNSS. The reasons for DOE/NNSA’s
consideration of commercial solar power development in Area 25 only and its decision to assess the
concentrating solar power parabolic trough technology in this NNSS SAVEIS are addressed under the No
Action Alternative in Section A.1.3.2. The facility(ies) could use a variety of solar power-generating
technologies (parabolic trough, power tower, dish engine, photovoltaic) with a combined generating
capability of up to 1,000 megawatts. The analysis in this SWEIS is based on assumptions for a
representative commercial solar project (West 2010), as noted in Section A.1.3.2. Congtruction of
1,000 megawatts of commercial solar power generation facilities using dry-cooled concentrating solar
power technology would disturb up to about 10,000 acres of land, as noted in Section 5.0, and operation
would require up to approximately 700 acre-feet of water per year, as noted in Chapter 5,
Section 5.1.6.2.2. Approximately 10 miles of new 500-kilovolt eectrical transmission line, disturbing
about 150 acres of land (mostly outside the NNSS), would be required to integrate the electricity
generated into the regional system. The existing regional electrical transmission system does not have
sufficient capacity to accommodate an additional 1,000 megawatts of power. Development of the solar
power generation plantsin Area 25 would require construction of additional transmission infrastructurein
the region. Independent of, and unrelated to, the commercial solar power generation facilities considered
in this NNSS SWEIS NV Energy, a commercial electrical energy company, and Renewable Energy
Transmission Company are planning new high-capacity transmission line projects that would
accommodate the additional electrical generation (see Chapter 6, Section 6.2.4.4, for additional
information). Because there is no specific proposal for a commercial solar power generation project, a
project-specific NEPA review would be required to evaluate any such proposals in the future.

Geothermal electrical generation. The NNSS would be evaluated to determine the feasibility of
demonstrating an enhanced geothermal system for generating electricity that is applicable to a much
broader global geographic area than current ‘hot spot’ geothermal systems. The primary objective would
be to demonstrate the viable recovery of practical operating level energy (5 to 50 megawatts) from rock
that is hot (greater than 356 degrees Fahrenheit) but does not contain mobile water. The size of an
electrical power plant would be unique to each site’s geothermal characteristics and would be based on
the optimal balance of temperature, rock reservoir size, heat exchange rate, water pressure, flow rate, etc.
If feasible, this system would be devel oped as a laboratory for use both to improve similar systems and to
supply power to the NNSS.

Modular geothermal power plants have a relatively small surface footprint. However, initial project
support activities were estimated to require about 30 to 50 acres, including space for an excavated, lined
sump to store water during drilling and reservoir development. To achieve the desired temperature
(greater than 356 degrees Fahrenheit), several boreholes may be drilled up to 20,000 feet deep. Up to
20 acre-feet of water would be required for initial priming of the system (including the boreholes and
underground rock reservoir). Based on the experience of LANL at Fenton Hill, New Mexico, water 1oss
from an enhanced geothermal system was found to be relatively low (Brown 2009) and dependent on
flow volume and pressure, which are directly related to electrica output of the power plant. A
continuously operating 50-megawatt power plant would require an estimated 50 acre-feet of water
per year.
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There are a number of locations on the NNSS that have enhanced geothermal system potential, as shown
by the red and blue circles depicted in Figure A-3. Although Figure A—3 includes areas of geothermal
energy potentia in areas outside of the NNSS, DOE/NNSA is not considering any activities associated
with the offsite areas. A decision regarding the best location for a geothermal electrical generation
facility would depend on a combination of the enhanced geothermal system’s potential, use restrictions,
environmental and economic considerations, and other factors. Because there are no specific proposals
for geothermal exploration or development on the NNSS at this time, an additional NEPA review would
be required before such work could be conducted.

[ 500000 520000 540000 560000

Figure A—3 Potential L ocations on the Nevada National Security Siteand Surrounding Area
for Geothermal Energy Development
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As a separate but related project, a Geothermal Research Center may be established in Mercury. New
construction is not expected to be required for a Geothermal Research Center because existing unused or
underused facilities would be employed for this purpose.

A.2.3.3 Other Research and Development Programs

Under the Expanded Operations Alternative, DOE/NNSA would continue to host existing environmental
research projects at the NNSS and would actively promote and expand the National Environmental
Research Park Program. DOE/NNSA would consider new environmental or other proposed research
and/or development projects not related to the DOE/NNSA Nationa Security/Defense or Environmental
Management Missions on a case-by-case basis; however, no research and development projects are
proposed at this time that would fall within this category.

A.3 Reduced Operations Alternative

The Reduced Operations Alternative addressed in this SWEIS includes al of the types of activities
considered under the No Action Alternative; however, for many programs, the levels of operations would
be reduced. The Reduced Operations Alternative, compared to the No Action Alternative, includes
diminished activity levels, additional decommissioned facilities, and limited activities in various areas at
the NNSS and other DOE/NNSA-managed sites in Nevada. Perhaps the most significant changes from
the No Action Alternative would be cessation of all activities other than environmental restoration,
environmental monitoring, site security operations, and military training and exercises, and changing the
land use zone designation to Limited Use Zone in the northwestern portion of the NNSS (Areas 18, 19,
20, 29, and 30). Under this land use zone change, maintenance of Pahute Mesa, Stockade Wash, and
Buckboard Mesa Roads would be minimized to the level required to provide basic access for maintenance
of necessary infrastructure and conduct of Environmental Restoration Program activities, and operation of
Pahute Mesa Airstrip would be limited to those activities necessary to provide access for the noted
activitiesin these areas. The electrical transmission/distribution system beyond the Echo Peak Substation
in Areas 19 and 20 would be de-energized. Ceasing all activities other than those mentioned in Areas 18,
19, 20, 29, and 30 would reduce DOE/NNSA’s maintenance requirements at the NNSS and allow scarce
resources to be focused on the more used areas of the NNSS. It may also reduce impacts on some
resources relative to the No Action and Expanded Operations Alternatives. Figure A4 illustrates the
configuration of the NNSS under the Reduced Operations Alternative.

The following descriptions of missions, programs, projects, and activities that would be conducted under
the Reduced Operations Alternative primarily address only this alternative’s differences from the
No Action Alternative; that is, those projects and activities that would be conducted at a lower level of
intensity or not at all. Because activities under the Reduced Operations Alternative are similar to those
under the No Action Alternative, detailed descriptions of the kinds of activities addressed below may be
found in Section A.1.

A.3.1 National Security/Defense Mission

Under the Reduced Operations Alternative, DOE/NNSA would continue to pursue activities associated
with the Stockpile Stewardship and Management, Nuclear Emergency Response, Nonproliferation,
Counterterrorism, and Work for Others Programs.

A.3.1.1 Stockpile Stewardship and Management Program

Under the Reduced Operations Alternative, stockpile stewardship and management operations would
continue at DOE/NNSA facilities in Nevada, particularly at the NNSS, under the conditions of the
ongoing nuclear testing moratorium. As under the No Action Alternative, DOE/NNSA would continue to
maintain its readiness to conduct an underground nuclear weapon test, if so directed by the President.
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Figure A4 Nevada National Security Site Land Use Zonesand M ajor Facilities Under the
Reduced Operations Alter native
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Under the Reduced Operations Alternative, there would be no change from the No Action Alternative for
the following projects and activities associated with the Stockpile Stewardship and Management Program:

e  Shock physics experiments at the Large-Bore Powder Gun

o Criticality experiments at DAF

o Disposition of damaged U.S. nuclear weapons

e Storage and staging of nuclear devices

e Staging of SNM, including pits

¢ Readinessrelated training and exercises using various kinds of nuclear weapon simulators

In addition to maintaining these activities, under the Reduced Operations Alternative, the following
changes in stockpile stewardship and management activities at DOE/NNSA facilities in Nevada would
occur:

Dynamic experiments, dynamic plutonium experiments (including subcritical experiments), and
hydrodynamic tests. DOE/NNSA would annualy conduct no more than six of these tests over about a
10-year period. No dynamic or dynamic plutonium experiments or hydrodynamic tests would be
conducted in Areas 19 or 20 of the NNSS. Over the next 10 years, a total of five dynamic experiments
would be conducted in emplacement holes with each such experiment causing an estimated 20 acres of
new land disturbance.

Conventional explosives tests. DOE/NNSA would annually conduct up to 10 conventional explosives
experiments in the Nuclear and High Explosives Test Zone to directly support the Stockpile Stewardship
and Management Program. No other expl osives experiments would be conducted.

Shock physics experiments. No more than six shock physics experiments with SNM would be annually
conducted at JASPER.

Pulsed-power experiments at the Atlas Facility. The Atlas Facility would be decommissioned and
dispositioned.

Fusion experimentsat the NNSS and NLVF. DOE/NNSA would conduct up to 375 plasma physics and
fusion experiments per year: 350 at the Dense Plasma Focus Machine at NLVF, and 25 at the Dense
Plasma Focus Machinein Area 11.

Support for Office of Secure Transportation Training. The number of times per year that Office of
Secure Transportation training and exercises would be supported would be reduced to four.

Stockpile stewardship and management activities at the TTR. DOE/NNSA would not conduct
ground- or air-launched rocket or missile operations or fuel-air explosives operations at the TTR.

A.3.1.2 Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs

There would be no change from the No Action Alternative for activities associated with the Nuclear
Emergency Response, Nonproliferation, or Counterterrorism Programs. See Section A.1.1.2 for a detailed
description of these activities.

A.3.1.3 Work for OthersProgram

The Work for Others Program is hosted by DOE/NNSA and includes the shared use of certain facilities
and resources at the NNSS, RSL, NLVF, and the TTR. Under the Reduced Operations Alternative,
DOE/NNSA would continue to host the projects and activities of other Federal agencies, such as DoD and
DHS, as well as state and local governments and nongovernmental organizations, however, certain
activities, such as large-scale explosives tests and experiments, would not be conducted. DOE/NNSA
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also would no longer support the following Work for Others Program activities, which are associated with
nonproliferation projects and counterproliferation research and devel opment:

o Conventional weapons effects tests, including live-drop and static explosives detonations using
up to 30,000-pound-class bombs

o Development and demonstration of capabilities and technologies to attack and defeat military
targets protected in tunnels and other deeply buried hardened facilities

e Conduct experiments using explosives and other explosives operations
e Tests and experiments requiring explosive rel eases of chemical and biological simulants

No Work for Others Program activities, except military training and exercises, would be conducted in
Areas 18, 19, 20, 29, or 30 of the NNSS under the Reduced Operations Alternative. The reason for this
exception is that military training and exercises are currently conducted primarily in the western half of
the NNSS to ensure adequate separation and to avoid interference with other DOE/NNSA activities. This
separation would need to be continued for safety and security considerations.

A.3.2 Environmental Management Mission

The DOE/NNSA Environmental Management Mission includes the Waste Management and
Environmental Restoration Programs. Under the Reduced Operations Alternative, activities for both of
these programs would be the same as those under the No Action Alternative, except that less TRU waste
would be annually generated (about 250 cubic feet per year) because of the projected reduced annual
number of experiments at JASPER and other national security activities. As with the No Action
Alternative, waste would be safely stored at the TRU Pad pending shipment off site for disposition along
with other legacy or newly generated environmental restoration waste. DOE/NNSA activities would
generate an estimated 170,000 cubic feet of hazardous waste, which would be sent off site to permitted
treatment, storage, and disposal facilities. Smaller annual quantities of solid wastes (about
3,600,000 cubic feet) are also projected compared to the No Action Alternative because of reduced
employment and construction activities. Under the Reduced Operations Alternative, Environmental
Restoration Program activities would continue in accordance with the current version of the FFACO.

A.3.3 Nondefense Mission

The Nondefense Mission generally includes those activities necessary to support DOE/NNSA-related
programs, such as construction and maintenance of facilities, provision of supplies and services,
warehousing, and similar activities. Activities related to supply and conservation of energy, including
renewable energy and other research and development, are also considered under the Nondefense
Mission. Activities under the Reduced Operations Alternative would be the same as those under the No
Action Alternative, but at a lower level of effort, reflective of operational levels and establishment of the
“Limited Use Zone.”

In addition to maintaining and repairing its infrastructure at the NNSS, RSL, NLVF, and the TTR,
DOE/NNSA would maintain the existing infrastructure, provide site security, and manage all applicable
existing permits and agreements for the former Y ucca Mountain Repository. DOE/NNSA would perform
these functions pending decisions on the disposition of the former Y ucca Mountain Repository.

A.3.3.1 General Site Support and Infrastructure Program

Under the Reduced Operations Alternative, infrastructure-associated activities would include repairs,
replacements, and projects to maintain the reduced capabilities of the NNSS. Increasing the capacities
and capabilities or extending the ranges of facilities and/or services is not proposed under the Reduced
Operations Alternative. DOE/NNSA would maintain only critical infrastructure within Areas 18, 19, 20,
29, and 30, including the Echo Peak, Motorola, and Shoshone communications facilities; the Echo Peak,
Castle Rock, and Stockade Wash Substations, electrical transmission lines interconnecting these
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substations; and Well 8. Roads within Areas 18, 19, 20, 29, and 30 would be only minimally maintained
to provide the basic access necessary to maintain the noted infrastructure and to provide access to
Environmental Restoration Program sitesin these areas.

A.3.3.2 Conservation and Renewable Energy Program

Under the Reduced Operations Alternative, DOE/NNSA would allow development of a 100-megawatt
commercial solar power generation facility within the Area 25 Renewable Energy Zone, as proposed in
the 1996 NTS EIS in which it was caled the Solar Enterprise Zone. The reasons for DOE/NNSA’s
consideration of commercial solar power development only in Area25 and its decision to assess the
concentrating solar power parabolic trough technology in this NNSS SWEIS are addressed in
Section A.1.3.2. For purposes of the andysis in this SWEIS, DOE/NNSA assumed that the commercia
solar power generation project would use a dry-cooled concentrating solar power technology, including
parabolic troughs similar to the Amargosa Farm Road Solar Energy Project (BLM 2010). Potentia
impacts of commercia solar power generation a the NNSS would be scaled from the Amargosa Farm
Road Solar Energy Project (West 2010). Construction of a 100-megawatt solar power generation facility
would disturb about 1,200 acres of land, as noted in Chapter 5, Section 5.0, and operations would require
up to approximately 175 acre-feet of groundwater per year, as noted in Section5.1.6.2.3. Existing
electrical transmission lines would be adequate and additional eectrical transmission capacity would not
be required to integrate the electricity generated onto the regional system. Because no commercial solar
power generation project is proposed at the NNSS at this time, a project-specific NEPA review would be
required before any such project could be implemented.

A.3.3.3 Other Research and Development Programs

Under the Reduced Operations Alternative, DOE/NNSA would continue to host existing environmental
research projects at the NNSS. DOE/NNSA would consider any new environmental or other proposed
research and/or development projects not related to the DOE/NNSA National Security/Defense or
Environmental Management Missions on a case-by-case basis, however, no research and development
projects that would fall within this category are proposed at thistime.
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Federal Register/Vol. 76, No. 204 /Friday, October 21, 2011/ Notices

DEPARTMENT OF ENERGY

National Nuclear Security
Administration

Extension of the Public Comment
Period for the Draft 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

AGENCY: National Nuclear Security
Administration, U.S. Department of
Energy.

ACTION: Notice of extension of the public
comment period.

SUMMARY: On July 29, 2011, the National
Nuclear Security Administration
(NNSA), a separately organized semi-
autonomous agency within the U.S.
Department of Energy (DOE), published
a notice of availability of the Draft 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 (Draft
SWEIS, DOE/EIS—-0426D). That notice
stated that the public review and
comment period would continue until
October 27, 2011. NNSA has decided to
extend the public comment period by 36
days through December 2, 2011.
ADDRESSES: The Draft SWEIS and its
reference material are available for
review on the NNSA Web site at:
http://nnsa.energy.gov/nepa. Written
comments on the Draft SWEIS should be
submitted to Ms. Linda Cohn, SWEIS
Document Manager, NNSA Nevada Site
Office, U.S. Department of Energy, P.O.
Box 98518, Las Vegas, Nevada 89193—
8518. Comments may also be submitted
by facsimile to 702—295-5300, by
telephone at 1-877-781-6105, or on the
Internet at http://nnsa.energy.gov/nepa.
Please title correspondence “Draft
SWEIS Comments.”


http://nnsa.energy.gov/nepa
http://nnsa.energy.gov/nepa
mailto:FERCOnlineSupport@ferc.gov
mailto:FERCOnlineSupport@ferc.gov
mailto:pam.j.barnes@williams.com
http://www.ferc.gov
http://www.ferc.gov
http://www.ferc.gov
http://www.ferc.gov
http://www.ferc.gov
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FOR FURTHER INFORMATION CONTACT:
Requests for additional information on
the Draft SWEIS, including requests for
copies of the document, should be
directed to Ms. Linda Cohn by contact
methods shown above under
ADDRESSES.

For general information regarding the
DOE NEPA process, contact Ms. Carol
M. Borgstrom, Director, Office of NEPA
Policy and Compliance, GC-54, U.S.
Department of Energy, 1000
Independence Ave., SW., Washington,
DC 20585; by telephone at 202-586—
4600 or leave a message at 1-800-472—
2756; by electronic mail at
askNEPA@hq.doe.gov; or by facsimile at
202-586—7031. Additional information
regarding DOE NEPA activities is
available on the Internet through the
DOE NEPA Web site at http://
nnsa.energy.gov/nepa.

SUPPLEMENTARY INFORMATION: The Draft
SWEIS for the continued management
and operation of the Nevada National
Security Site (formerly known as the
Nevada Test Site) and other NNSA-
managed sites in Nevada, including the
Remote Sensing Laboratory on Nellis
Air Force Base, the North Las Vegas
Facility, and the Tonopah Test Range on
the U.S. Air Force Nevada Test and
Training Range, analyzes the potential
environmental impacts for three
alternatives: No Action, Expanded
Operations, and Reduced Operations.
Each alternative comprises current and
reasonably foreseeable activities at the
NNSS and three offsite locations in the
NNSA mission-associated programs in
Nevada of (1) the National Security/
Defense Mission, which includes the
Stockpile Stewardship and
Management, Nuclear Emergency
Response, Nonproliferation and
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, Energy Conservation and
Renewable Energy, and Other Research
and Development Programs.

The NNSA Nevada Site Office held
five public hearings to receive
comments on the Draft 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 (Draft SWEIS, DOE/
EIS-0426D). In response to comments
received prior to and at the public
hearings, NNSA has decided to extend
the public comment period. The original

NNSA Notice of Availability (76 FR
45548) indicated that the public
comment period would close on
October 27, 2011. The comment period
will now end on December 2, 2011.
Comments received after this date will
be considered to the extent practicable
as the Final NNSS SWEIS is prepared.
Signed in Washington, DC, on October 17,
2011.
Thomas P. D’Agostino,
Administrator, National Nuclear Security
Administration.
[FR Doc. 2011-27287 Filed 10-20-11; 8:45 am]
BILLING CODE P



http://www.epa.gov/compliance/nepa/
http://www.epa.gov/compliance/nepa/
http://nnsa.energy.gov/nepa
http://nnsa.energy.gov/nepa
mailto:askNEPA@hq.doe.gov
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DEPARTMENT OF ENERGY

National Nuclear Security
Administration

Draft 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

AGENCY: National Nuclear Security
Administration, U.S. Department of
Energy.

ACTION: Notice of availability and public
hearings.

SUMMARY: The National Nuclear
Security Administration (NNSA), a
separately organized semi-autonomous
agency within the U.S. Department of
Energy (DOE), announces the
availability of the Draft 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 (Draft SWEIS, DOE/
EIS-0426D) for public review, as well as
the locations, dates and times for public
hearings. The Draft SWEIS for the
continued management and operation of
the Nevada National Security Site
(NNSS) (formerly known as the Nevada
Test Site) and other NNSA-managed
sites in Nevada, including the Remote
Sensing Laboratory (RSL) on Nellis Air

Force Base, the North Las Vegas Facility
(NLVF), and the Tonopah Test Range
(TTR) on the U.S. Air Force Nevada Test
and Training Range, analyzes the
potential environmental impacts for
three alternatives: No Action
Alternative, Expanded Operations
Alternative and Reduced Operations
Alternative. Each alternative comprises
current and reasonably foreseeable
activities at the NNSS and the three
offsite locations.

The Council on Environmental
Quality’s (CEQ) National Environmental
Policy Act (NEPA) implementing
regulations allow an agency to identify
its preferred alternative or alternatives,
if one or more exists, in a draft EIS (40
CFR 1502.14[e]). NNSA has not
currently identified a preferred
alternative; however, a preferred
alternative will be identified in the
Final SWEIS.

The U.S. Air Force, U.S. Bureau of
Land Management, and Nye County,
Nevada, are cooperating agencies in the
preparation of this Draft SWEIS. In
addition, the Consolidated Group of
Tribes and Organizations, which
include representatives from 17 Tribes
and organizations, participated in its
preparation.

DATES: NNSA invites comments on the
Draft SWEIS during the public comment
period which ends October 27, 2011.
NNSA will consider comments received
after this date to the extent practicable
as it prepares the Final SWEIS.

NNSA will hold five public hearings
on the Draft SWEIS. Locations, dates
and times are provided in the
SUPPLEMENTARY INFORMATION pOI‘tiOH of
this notice under ‘“Public Hearings and
Invitation To Comment”.

ADDRESSES: The Draft SWEIS and its
reference material are available for
review on the NNSA/NSO Web site at:
http://nnsa.energy.gov/nepa. Written
comments on the Draft SWEIS should be
submitted to Ms. Linda Cohn, SWEIS
Document Manager, NNSS Nevada Site
Office, U.S. Department of Energy, P.O.
Box 98518, Las Vegas, Nevada 89193—
8518. Comments may also be submitted
by facsimile to 702—295-5300, by
telephone at 1-877-781-6105 or on the
Internet at http://www.nnsa.energy.gov/
nepa. Please title correspondence “‘Draft
SWEIS Comments.”

The Draft SWEIS and references are
also available for review at the reading
rooms listed in the SUPPLEMENTARY
INFORMATION portion of this notice.

FOR FURTHER INFORMATION CONTACT:
Requests for additional information on
the Draft SWEIS, including requests for
copies of the document, should be
directed to Ms. Linda Cohn by contact


http://www.nnsa.energy.gov/nepa
http://www.nnsa.energy.gov/nepa
http://www.shalegas.energy.gov
http://www.shalegas.energy.gov
http://www.shalegas.energy.gov
http://www.shalegas.energy.gov
http://www.energy.gov/seab
http://www.energy.gov/seab
http://nnsa.energy.gov/nepa
http://www.energy.gov/SEAB
mailto:seab@hq.doe.gov
mailto:seab@hq.doe.gov
mailto:seab@hq.doe.gov
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methods shown above under
ADDRESSES. Copies of the Draft SWEIS
are also available for review at the
locations listed under:

For general information regarding the
DOE NEPA process, contact Ms. Carol
M. Borgstrom, Director, Office of NEPA
Policy and Compliance, GC-54, U.S.
Department of Energy, 1000
Independence Ave., SW., Washington,
DC 20585; by telephone at 202-586—
4600 or leave a message at 1-800—-472—
2756; by electronic mail at
askNEPA@hq.doe.gov; or by facsimile at
202-586-7031. Additional information
regarding DOE NEPA activities is
available on the Internet through the
DOE NEPA Web site at http://
nepa.energy.gov.

SUPPLEMENTARY INFORMATION:

Background

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, the NNSA’s
primary missions at the NNSS are
supporting nuclear stockpile reliability,
maintaining readiness and the
capability to conduct underground
nuclear weapons tests, if so directed by
the President; DOE waste management
activities, including disposal of low-
level and mixed low-level waste;
environmental restoration activities; and
providing a safe and secure
environment for conducting research,
development, and testing activities
related to national security.
Accordingly, the NNSA mission-
associated programs in Nevada are (1)
the National Security/Defense Mission,
which includes the Stockpile
Stewardship and Management, Nuclear
Emergency Response, Nonproliferation
and 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, Energy Conservation and
Renewable Energy, and Other Research
and Development Programs.

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 Fish and Wildlife’s Desert
National Wildlife Refuge surround the
NNSS on the northern, western, and
eastern sides. The NNSS is bordered on
the south by federal land managed by

the Bureau of Land Management. 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. At the
NNSS, activities are undertaken in one
or more land use zones. The land use
zones are used to manage activities at
the NNSS and prevent interference
among the various projects and
activities.

RSL is located on 35 acres at Nellis
Air Force Base in Las Vegas.
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 in North
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.

The TTR consists of a 280-square-mile
area on the Nevada Test and Training
Range. NNSA operations at the TTR
include flight-testing of gravity weapons
(bombs), and research, development,
and evaluation of nuclear weapons
components and delivery systems.

DOE issued its previous site-wide
NEPA analyses for the Department’s
activities in Nevada in 1996 (the Final
Environmental Impact Statement for the
Nevada Test Site and Off-Site Locations
in the State of Nevada) (1996 NTS EIS,
DOE/EIS—-0243), and an associated
Record of Decision (ROD) (61 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 DOE’S Final Waste Management
Programmatic Environmental Impact
Statement for Managing Treatment,
Storage, and Disposal of Radioactive
and Hazardous Waste (WM PEIS, DOE/
EIS-0200). 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.

In 2007, NNSA initiated a 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/EIS-0243—SA—03). Based
on consideration of comments received
on this draft supplement analysis,
potential changes to the NNSS program
work scope, and changes to the
environmental baseline, NNSA decided
to prepare this Draft SWEIS.

Alternatives

NNSA has prepared the Draft SWEIS
in accordance with the NEPA, the CEQ
regulations that implement the
procedural provisions of NEPA (40 Code
of Federal Regulations [CFR] Parts
1500-1508), and DOE’s NEPA
implementing procedures (10 CFR part
1021). In this Draft SWEIS, NNSA
analyzes the potential environmental
impacts of three alternatives: (1) No
Action, (2) Expanded Operations, and
(3) Reduced Operations.

No Action Alternative

The No Action Alternative is analyzed
as a baseline for evaluating the two
action alternatives. This alternative
would continue implementation of the
1996 NTS EIS ROD (DOE/EIS-0243) and
subsequent amendments (61 CFR 6551
and 65 FR 10061), as well as other
decisions supported by separate NEPA
analyses completed since issuance of
the final 1996 NTS EIS, and reflects
activity levels consistent with those
seen since 1996.

Under the No Action Alternative,
Stockpile Stewardship and Management
Program activities would continue at
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.

In support of the Nuclear Emergency
Response and Nonproliferation and
Counterterrorism Programs, under the
No Action Alternative, 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
NNSA’s Emergency Communications


http://nepa.energy.gov
http://nepa.energy.gov
mailto:askNEPA@hq.doe.gov
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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
NNSA would entail the shared use of
certain facilities and areas, such as the
Big Explosives Experimental Facility,
Nonproliferation Test and Evaluation
Complex, and the T-1 Training Area, by
other agencies such as the Department
of Defense, as well as the shared use of
resources at the NNSS, RSL, NLVF, and
the TTR. 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.

The Nondefense Mission would
continue to 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 energy conservation
and supply, including renewable energy
and other research and development
projects, also would continue to be
conducted. For example, NNSA would
continue to identify and implement
energy conservation measures and
projects related to energy efficiency,
renewable energy, water, and
transportation/fleet management. NNSA
also would support development of a
240 megawatt commercial solar power
facility and an associated transmission
line in the southwest corner of the
NNSS, if proposed by commercial
entities.

Expanded Operations Alternative

The Expanded Operations Alternative
includes the level of operations,
capabilities and projects described
under the No Action Alternative, plus
additional proposed activities. These
additional 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.

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. NNSA would
construct new facilities to support
enhanced training for the Office of
Secure Transportation, enhance efforts
to control the spread of weapons of
mass destruction, advance
counterterrorism training, and research
and development. Although the pace of
environmental restoration activities
would remain unchanged from that of
the No Action Alternative, NNSA would
accelerate the pace and amount of low-
level and mixed low-level radioactive
waste that would be disposed of on the
NNSS.

Under this alternative, there would be
two changes to land use zones at the
NNSS:

(1) The designated use of one
operational area in the northeast portion
of the NNSS would be changed from
“Reserved” to “Research, Test, and
Experiment,” and

(2) Approximately 36,900 acres
within another operational area in the
southwest portion of the NNSS 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, NNSA
would support development of several
commercial solar power facilities with a
maximum combined generating capacity
of 1,000 megawatts. NNSA would
construct a 5-megawatt photovoltaic
solar power facility at the main NNSS
support area and a geothermal energy
demonstration project and research
center.

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,
but for many programs the level of
operations would be reduced.
Furthermore, under the Reduced
Operations Alternative, activities would
cease in the northwestern portion of the
NNSS with the exception of
environmental restoration and
monitoring, site security operations,
military training and exercises,
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

terminated, and operations at the Pahute
Mesa Airstrip would be limited to those
necessary to provide access for activities
that would continue in these areas. A
portion of the electrical transmission
and distribution system would be de-
energized.

The pace of environmental restoration
activities and most waste generation and
disposal rates would remain unchanged
from those of the No Action Alternative.
However, the amount of transuranic
waste generated, and the amount of
sanitary solid waste generated and
disposed of onsite 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, but at a
reduced scale compared to other
alternatives. For example, NNSA would
support development of a 100-megawatt
commercial solar power facility. In the
northwest portion of the NNSS land use
designations would change to a Limited
Operations Zone.

Public Hearings and Invitation to
Comment

NNSA will hold five public meetings/
hearings at the following locations,
dates and times:

e Las Vegas, Nevada, September 20,
2011 from 5-8 p.m. at Cashman Center,
850 Las Vegas Boulevard North, Las
Vegas, NV.

e Pahrump, Nevada, September 21,
2011 from 5-8 p.m. at The Nugget Hotel,
681 Highway 160, Pahrump, NV.

e St. George, Utah, September 22,
2011 from 5-8 p.m. at Courtyard By
Marriott, 185 South 1470 East, St.
George, UT.

e Tonopah, Nevada, September 27,
2011 from 5-8 p.m. at Tonopah
Convention Center, 301 Brougher Ave.,
Tonopah, NV.

¢ Carson City, NV, September 28,
2011, 5-8 p.m., at the Carson Nugget,
800 North Carson Street, Carson City,

V.

The public hearings will begin with
an open-house format with subject
matter experts from NNSA available to
answer questions on the NNSA
programs and the Draft SWEIS. The
public hearing portion of the meeting
will run from 6:30 p.m. through 8 p.m.
Individuals who wish to speak may sign
up at the door. Members of the public
are invited to attend the hearings at
their convenience any time during
hearing hours and submit their
comments in writing, or in person to a
court reporter. Written comments on the
Draft SWEIS also may be submitted to
the address shown above under



Federal Register/Vol. 76, No. 146/Friday, July 29, 2011/ Notices

45551

ADDRESSES, by facsimile to 702—295—
5300, by telephone at 1-877-781-6105
or on the Internet at http://
nnsa.energy.gov.

The Draft SWEIS and its reference
material are available for review on the
NNSA/NSO Web site at: http://
nnsa.energy.gov and at the following
reading rooms:

Amargosa Valley Library, 829 East
Farm Road, Amargosa, Nevada 89020,
Phone: (775) 372-5340.

Beatty Library District, 400 North
Fourth Street, Beatty, Nevada 89003,
Phone: (775) 553—2257.

Clark County Library, 1401 East
Flamingo Road, Las Vegas, Nevada
89119, Phone: (702) 507-3400.

Green Valley Library, 2797 North
Green Valley Parkway, Henderson,
Nevada 89014, Phone: (702) 507—-3790.

Indian Springs Library, 715 Gretta
Lane, Indian Springs, Nevada 89018,
Phone: (702) 879-3845.

Kingman Public Library, 3269 North
Burbank Street, Kingman, Arizona,
86402, Phone: (928) 692-2665.

Las Vegas Library, 833 North Las
Vegas Boulevard, Las Vegas, Nevada
89101, Phone: (702) 507—3500.

Lincoln County Library, 93 Main
Street, Pioche, Nevada 89043, Phone:
(775) 962-5244.

Nevada State Library and Archives,
100 Stewart Street, Carson City, Nevada
89701, Phone: (775) 684—3360.

North Las Vegas Library, Main
Branch, 2300 Civic Center Drive, North
Las Vegas, Nevada 89030, Phone: (702)
633-1070.

Pahrump Community Library, 701
South East Street, Pahrump, Nevada
89048, Phone: (775) 727-5930.

Atomic Testing Museum, Public
Reading Room for the Nuclear Testing
Archive, 755C East Flamingo, Las Vegas,
Nevada 89119, Phone: (702) 794-5161.

Rainbow Library, 3150 North Buffalo
Drive, Las Vegas, Nevada 89128, Phone:
(702) 507-3710.

Reno-Downtown Library, 301 South
Center Street, Reno, Nevada 89501,
Phone: (775) 785-4522.

St. George Library, 88 West 100
South, St. George, Utah 84770, Phone:
(435) 634-5737.

Summerlin Library, 1771 Inner Circle
Drive, Las Vegas, Nevada 89134, Phone:
(702) 507-3860.

Tonopah Library, 167 Central Street,
Tonopah, Nevada 89049, Phone: (775)
482-3374.

University of Nevada Las Vegas Lied
Library, 4505 Maryland Parkway, Las
Vegas, Nevada 89154, Phone: (702) 895—
2100.

Following the end of the public
comment period on the Draft SWEIS
described above, the NNSA will

consider and respond to comments
received during the comment period in
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. NNSA decision-
makers will consider the environmental
impact analysis presented in the Final
document as well as public comments
and other information, in making
decisions related to the Final SWEIS.
Signed in Washington, DC, on July 20,
2011.
Thomas P. D’Agostino,
Administrator, National Nuclear Security
Administration.
[FR Doc. 201118847 Filed 7-28-11; 8:45 am]
BILLING CODE 6450-01-P
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DEPARTMENT OF ENERGY

National Nuclear Security
Administration

Notice of Intent To Prepare an
Environmental Impact Statement for
the Continued Operation of the
Department of Energy/National Nuclear
Security Administration Nevada Test
Site and Off-Site Locations in the State
of Nevada

AGENCY: U.S. Department of Energy’s
National Nuclear Security
Administration.

ACTION: Notice of intent to prepare an
environmental impact statement and
conduct public scoping meetings.

SUMMARY: Pursuant to the National
Environmental Policy Act (NEPA) of
1969, as amended (42 U.S.C. 4321 et
seq.), the Council on Environmental
Quality (CEQ) and the U.S. Department
of Energy (DOE) regulations
implementing NEPA (40 CFR Parts
1500-1508 and 10 CFR Part 1021,
respectively), the National Nuclear
Security Administration (NNSA), a
semi-autonomous agency within DOE,
announces its intention to prepare a
site-wide environmental impact
statement (SWEIS) (DOE/EIS-0426) for
the continued operation of DOE/NNSA
activities at the Nevada Test Site (NTS)

and certain off-site locations (the
Remote Sensing Laboratory at Nellis Air
Force Base, Las Vegas, Nevada, the
DOE/NNSA campus in North Las Vegas,
and the Nevada Test and Training Range
(NTTR) including activities at the
Tonopah Test Range (TTR)) in the State
of Nevada. The purpose of this notice is
to invite individuals, organizations, and
government agencies and entities to
participate in developing the scope of
the SWEIS.

The new SWEIS will consider a No
Action Alternative, which is to continue
current operations through
implementation of the 1996 Record of
Decision (ROD) (61 FR 65551; 12/13/
96), and subsequent decisions. Three
action alternatives proposed for
consideration in the SWEIS would be
compared to the No Action Alternative.
The three action alternatives would
differ by either their type or level of on-
going operations and may include
proposals for new operations or the
reduction or elimination of certain
operations.

DATES: NNSA invites comments on the
scope of this SWEIS. The public scoping
period starts with the publication of this
notice in the Federal Register and will
continue through October 16, 2009.
NNSA will consider all comments
defining the scope of the SWEIS
received or postmarked by this date.
Comments received or postmarked after
this date will be considered to the
extent practicable. NNSA will conduct
public scoping meetings in Las Vegas,
Tonopah and Pahrump, Nevada and St.
George, Utah scheduled as follows:
e Thursday, September 10, 2009—2—4
p-m. and 6-8 p.m.

Frank H. Rogers Science &
Technology Building, Desert
Research Institute, 755 East
Flamingo Road, Las Vegas, NV.

¢ Monday, September 14, 2009—5:30—
7:30 p.m.

Bob Ruud Community Center, 150

North Highway 160, Pahrump, NV.
e Wednesday, September 16, 2009—
5:30-7:30 p.m.

Tonopah Convention Center, 301
Brougher Ave., Tonopah, NV.

e Friday, September 18, 2009—5:30—
7:30 p.m.

Holiday Inn Conference Center, 850
South Bluff Street, St. George, Utah.

These scoping meetings will provide

the public with an opportunity to
present comments, ask questions, and
discuss issues with NNSA officials
regarding the SWEIS. Preparation of the
SWEIS will require participation of
other Federal agencies. As bordering
land managers, the USAF and BLM have
an inherent interest in activities at the

Nevada Test Site (NTS). The DHS and
DTRA are tenant organizations with
ongoing and future operations at the
NTS: Therefore requests for cooperating
agency participation will be extended to
the DOE, Department of Defense, U.S.
Air Force (USAF) and the Defense
Threat Reduction Agency (DTRA), the
Department of Homeland Security
(DHS), and the Department of the
Interior, Bureau of Land Management
(BLM.)

ADDRESSES: To submit comments on the
scope of the SWEIS, questions about the
document or scoping meetings, or to be
included on the document distribution
list, please contact: Linda M. Cohn,
NNSA Nevada Site Office, SWEIS
Document Manager, P.O. Box 98518, Las
Vegas, Nevada 89193-8518; telephone
(702) 295-0077; fax (702) 295-5300; or
e-mail address: nepa@nv.doe.gov.

FOR FURTHER INFORMATION CONTACT: For
general information about the DOE
NEPA process, please contact: Carol M.
Borgstrom, Director, Office of NEPA
Policy and Compliance (GC-20), U.S.
Department of Energy, 1000
Independence Avenue, SW.,
Washington, DC 20585; e-mail:
askNEPA@hgq.doe.gov; telephone: 202—
586—4600, or leave a message at 1-800—
472-2756; or fax: 202-586-7031. Please
note that U.S. Postal Service deliveries
to the Washington, DC office may be
delayed by security screening.
Additional information regarding DOE
NEPA activities is available on the
Internet through the NEPA Web site at
http://www.gc.energy.gov/nepa.
SUPPLEMENTARY INFORMATION:

Background

The NTS occupies about 1,375 square
miles (3,561 square kilometers) in
southern Nevada, and is surrounded on
three sides by the U.S. Air Force Nevada
Test and Training Range (NTTR)
(formerly the Nellis Air Force Range)
and the Desert National Wildlife Refuge.
The fourth boundary is shared with the
Bureau of Land Management. The
Nevada Site Office (NSO) operations are
managed and performed for DOE/NNSA
under contract by a management and
operating contractor (currently National
Security Technologies, LLC) which
teams with personnel from Lawrence
Livermore National Laboratory, Los
Alamos National Laboratory, and Sandia
National Laboratories as well as other
governmental entities to perform NTS
mission-related activities. NTS is a
multi-disciplinary, multi-purpose
facility primarily engaged in work that
supports national security, homeland
security initiatives, waste management,
environmental restoration, and defense
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and non-defense research and
development programs (R&D) for DOE/
NNSA and other government entities.
Historically, the primary DOE/NNSA
mission work conducted at NTS was
nuclear weapons testing. Since the
moratorium on nuclear testing began in
October 1992, NTS has been maintained
in a state of readiness to conduct
underground nuclear tests, if so directed
by the President. It also conducts high-
hazard experiments involving nuclear
material and high explosives (HE);
provides the capability to process and
dispose of a damaged nuclear weapon or
improvised nuclear device; and
conducts non-nuclear experiments,
hydrodynamic testing, and HE testing.
Nuclear stockpile stewardship activities
at the NTS include conducting dynamic
plutonium experiments that provide
technical information to maintain the
safety and reliability of the U.S. nuclear
weapons stockpile, and conducting
research and training on nuclear
safeguards, criticality safety, and
emergency response. Special Nuclear
Materials are also stored at the NTS.
Also, in accordance with the amended
1996 NTS EIS (DOE/EIS-0243) ROD,
NNSA continues to receive low-level
and mixed low-level radioactive waste
for disposal at NTS. Sandia National
Laboratories, a DOE/NNSA contractor,
operates the Tonopah Test Range (TTR)
near Tonopah, Nevada for flight testing
of gravity weapons (including R&D and
testing of nuclear weapons components
and delivery systems) in support of
DOE/NNSA mission requirements.

The 1996 NTS EIS examined existing
and potential impacts to the
environment from ongoing and
anticipated future DOE/NNSA
operations conducted over
approximately a 10-year period of time
at NTS and at off-site locations in the
State of Nevada, such as portions of the
NTTR including the TTR. NSO’s
remediation efforts have been
completed at Project Shoal and the
Central Nevada Test Area.

The four alternatives analyzed in the
1996 NTS EIS were: (1) The No Action
Alternative, to continue to operate at the
level maintained in the previous 5
years; (2) Discontinue Operations; (3)
Expanded Use, and (4) Alternative Use
of Withdrawn Lands. DOE’s ROD
implemented Alternative 3, Expanded
Use, plus the public educational
activities of Alternative 4, Alternative
Use of Withdrawn Lands. This ROD also
selected the continuation of low-level
and mixed low-level waste management
activities as described in the No Action
Alternative until decisions on the Waste
Management Programmatic
Environmental Impact Statement for

Managing Treatment, Storage, and
Disposal of Radioactive and Hazardous
Waste (Waste Management PEIS) (DOE/
EIS—-0200) could be made. DOE issued
its decisions on the Waste Management
PEIS in a February 2000 ROD that
included an amendment to the 1996
NTS EIS ROD. That February 2000 ROD
announced DOE’s decision to
implement low-level and mixed low-
level waste management activities in
accordance with the Expanded Use
Alternative of the 1996 NTS EIS.

In July 2002, DOE/NNSA completed a
5-year review of the 1996 NTS EIS with
the preparation of a Supplement
Analysis (SA) (DOE/EIS-0243-SA-01),
pursuant to DOE’s regulatory
requirement to evaluate site-wide NEPA
documents at least every 5 years (10
CFR 1021.330) to determine the
adequacy of an existing EIS. Based on
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/
EIS-0243-SA-01), DOE/NNSA
determined that there were no
substantial changes to the actions or
impacts evaluated in the NTS EIS, and
there were no significant new
circumstances or information relevant to
environmental concerns. Thus, the
existing NTS EIS was adequate and
neither a supplemental EIS or a new EIS
was required.

In 2003, NNSA prepared a
Supplement Analysis entitled
Supplement Analysis for the Final
Environmental Impact Statement for the
Nevada Test Site and Off-Site Locations
in the State of Nevada to Address the
Increase in Activities Associated with
the National Center for Combating
Terrorism & Counterterrorism Training
& Related Activities (DOE-EIS-0243—
SA-02) to determine whether an
anticipated increase in national security
projects after the terrorist attacks of
September 11, 2001, required further
NEPA analysis. This analysis covered
military training/exercises, and testing,
evaluation, and development of
technology for multiple Federal
government agencies. Based upon this
review, DOE/NNSA determined that the
proposed increase in activities would
not result in substantial changes to the
NTS EIS or the ROD, and there were no
significant new circumstances or
information relevant to environmental
concerns. Thus, neither a supplemental
EIS nor a new EIS was required.

More recently, in 2007, DOE/NNSA
initiated its second comprehensive 5-
year review of the 1996 NTS EIS and
prepared a SA entitled Draft
Supplement Analysis for the Final
Environmental Impact Statement for the

Nevada Test Site and Off-Site Locations
in the State of Nevada (DOE-EIS—0243—
SA-03) which evaluated whether the
1996 NTS EIS continued to remain
adequate for ongoing and reasonably
foreseeable activities. This document
was issued for public review and
comment in April 2008. Based upon
consideration of comments received on
this draft SA regarding potential
changes to the NTS program work
scope, the DOE/NNSA decided to
prepare a new SWEIS for the Continued
Operation of the NTS and Off-Site
Locations in the State of Nevada for the
10-year period commencing 2010.

Purpose and Need

The purpose and need for agency
action is to continue the operation of
NTS to provide support for DOE’s core
missions as directed by the Congress
and the President. NTS has a long
history of supporting national security
objectives through the conduct of
underground nuclear tests and other
nuclear and non-nuclear activities.
Since October 1992, there has been a
moratorium on underground nuclear
testing. Thus, the present mission of the
DOE at NTS is to maintain a readiness
to conduct tests. In addition, NTS
supports DOE national security related
research, development, and testing
programs, and DOE’s waste
management/disposal activities. NTS
also provides opportunities for various
environmental research projects.

Alternatives for the SWEIS

In accordance with applicable DOE
and CEQ NEPA regulations, the No
Action Alternative will be analyzed in
the SWEIS and will form the baseline
for the action alternatives analyzed in
the document. In this case, the No
Action Alternative will be the continued
implementation of the 1996 NTS EIS
ROD, and the amendment to the ROD
for the NTS (65 FR 10061 at 10065) at
DOE/NNSA sites in Nevada over the
next 10 years. Additionally, the No
Action Alternative will also include the
implementation of other decisions
supported by separate NEPA analyses
completed since the issuance of the
final 1996 NTS EIS, including: the Final
Environmental Impact Statement for the
Proposed Relocation of Technical Area
18 Capabilities and Materials at Los
Alamos National Laboratory (DOE/EIS—
319) and ROD (67 FR 79906); and the
Final Complex Transformation
Supplemental Programmatic
Environmental Impact Statement (DOE/
EIS—-0235-S4) and its RODs (73 FR
77644 and 73 FR 77656) and the Waste
Management PEIS and ROD (65 FR
10061). The No Action Alternative will
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also include actions analyzed in eight
environmental assessments and their
associated Findings of No Significant
Impacts, as well as actions categorically
excluded from the need for preparation
of either an EA or an EIS. These various
documents are identified in the 2008
draft SA. Copies of these documents can
be reviewed at the DOE/NNSA Public
Reading Rooms at 755 E. Flamingo, Las
Vegas, Nevada, and 100 North Stewart
Street, Carson City, Nevada, and public
libraries in St. George, Utah; and
Tonopah and Pahrump, Nevada; and on
the internet at: http://
www.gc.energy.gov/nepa.

Three action alternatives will be
considered in the SWEIS: Expanded
Operations, Reduced Operations, and
Renewable Energy Operations. All three
of these alternatives will be compared to
the No Action Alternative level of
operations. The Expanded Operations
Alternative will consider a greater
proportion of reasonably foreseeable
new work from other Federal
organizations as identified by
cooperating agencies. This work will
relate to nonproliferation and
counterterrorism, experiments, research,
development and testing. Such
expansion could include developing test
beds for concept testing of sensors,
mitigation strategies and weapons
effectiveness. The Reduced Operations
alternative will consider an overall
reduction in the level of operations and
closure of specific buildings and
structures. The Renewable Energy
Operations Alternative will consider
renewable energy R&D and the potential
deployment of those technologies on the
NTS. Any new facilities/activities,
regardless of which alternative they are
associated with, will be included in the
analysis if they are reasonably
foreseeable (i.e., proposed within the
next 10 years).

This SWEIS will analyze potential
impacts resulting from reasonably
foreseeable operations and compare
these impacts to those projected in the
No-Action Alternative. The SWEIS will
analyze projected impacts anticipated
from operating the NTS and certain off-
site locations in the State of Nevada at
the current level with some modified
work now being proposed at certain
facilities, such as the Radiological and
Nuclear Test Evaluation Center and the
Non-Proliferation Test and Evaluation
Center. Examples of newly proposed
actions at NTS include development of
enhanced national security programs to
include increased homeland security
activities in sensor development and
testing, and chemical and biological
simulant releases, as well as stockpile
stewardship activities.

Direct and indirect, as well as
unavoidable and irreversible and
irretrievable impacts to the environment
of the NTS and off-site locations in the
State of Nevada will be identified and
analyzed in the SWEIS. In addition,
updated modeling and analysis will be
conducted of potential migration of
contaminants in the groundwater from
historic nuclear testing on the NTS.
Where appropriate, mitigation strategies
will also be analyzed in the SWEIS.
Further, an updated evaluation of NTS
operational and transportation accident
analyses, and a new assessment of
cumulative impacts of DOE/NNSA
operations in Nevada will also be
included. DOE/NNSA plans to prepare
the SWEIS as an unclassified document
with a classified appendix. The
classified information will not be
available for public review; however, it
will be considered in the decision-
making process of the SWEIS. DOE/
NNSA intends to re-evaluate the range
of reasonable alternatives following
public scoping.

Preliminary Identification of
Environmental Issues

DOE/NNSA proposes to address the
issues listed below when considering
the potential impacts of each
alternative. This list is presented to
facilitate public comment during the
scoping period and will be revisited as
DOE/NNSA considers all scoping
comments. It is not intended to be
comprehensive, nor to imply any
predetermination of impacts.

¢ Potential effects on the public
health from exposure to hazardous
materials under routine and credible
accident scenarios;

¢ Impacts on surface and
groundwater, and on water use and
quality;

¢ Impacts on air quality and noise;

¢ Impacts on plants and animals, and
their habitats, including species that are
Federal- or state-listed as threatened or
endangered, or of special concern;

¢ Impacts on geology and soil;

¢ Impacts on cultural resources such
as Native American sites, historic
mining and ranching, and Cold War
structures;

e Socioeconomic impacts on
potentially affected communities and
disproportionately high and adverse
impacts to minority and low-income
populations;

¢ Potential impacts on land use.

¢ Pollution prevention and waste
management practices and activities;

e Unavoidable adverse impacts and
irreversible and irretrievable
commitments of resources;

e Potential cumulative environmental
effects of past, present, and reasonably
foreseeable future actions;

¢ Potential impacts of intentional
destructive acts, including sabotage and
terrorism.

SWEIS Process and Invitation To
Comment

The SWEIS scoping process provides
an opportunity for the public to assist
the DOE/NNSA in determining issues.
Four public scoping meetings will be
held as noted under DATES in this
Notice. The purpose of scoping
meetings is to provide attendees an
opportunity to present comments, ask
questions, and discuss concerns
regarding the SWEIS with DOE/NNSA
officials. Comments and
recommendations can also be mailed to
Linda M. Cohn as noted in this Notice
under ADDRESSES. The SWEIS scoping
meetings will use a format to facilitate
dialogue between DOE/NNSA and the
public and will provide individuals the
opportunity to give written or oral
statements. DOE/NNSA welcomes
specific comments or suggestions on the
SWEIS process. The SWEIS will
describe the potential environmental
impacts of each alternative by using
available data where possible and
obtaining additional data where
necessary. Copies of written comments
and transcripts of oral comments
provided to DOE/NNSA during the
scoping period will be available at the
DOE Public Reading Room at 755 E.
Flamingo, Las Vegas, Nevada, and
public libraries in St. George, Utah;
Tonopah and Pahrump, Nevada; and on
the Internet at http://www.nv.doe.gov/
library/publications/environmental.

After the close of the public scoping
period, DOE/NNSA will begin
developing the draft SWEIS. DOE/
NNSA expects to issue the draft SWEIS
for public review in mid-2010. Public
comments on the draft SWEIS will be
received for at least 60 days following
publication of the Environmental
Protection Agency’s Notice of
Availability in the Federal Register. The
Notice of Availability, along with
notices placed in local newspapers, will
provide dates and locations for public
hearings on the draft SWEIS and the
deadline for comments on the draft
document. Persons who submit
comments with a mailing address
during the scoping process will receive
a copy of the draft SWEIS. Other
persons who would like to receive a
copy of the document for review when
it is issued should notify Linda M. Cohn
at one of the addresses provided
previously. DOE/NNSA will include all
comments received on the draft SWEIS,
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and responses to those comments in the
final SWEIS. Issuance of the final
SWEIS is currently scheduled for mid-
2011.

Issued in Washington, DC, this 21st day of
July 2009.
Thomas P. D’Agostino,

Administrator, National Nuclear Security
Administration.

[FR Doc. E9-17751 Filed 7-23-09; 8:45 am]
BILLING CODE 6450-01-P
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APPENDIX C
AMERICAN INDIAN ASSESSMENT OF RESOURCES AND
ALTERNATIVES PRESENTED IN THE SWEIS

Prepared by the American Indian Writers Subgroup
of the Consolidated Group of Tribes and Organizations

“The land, air, and water are living entities. This is what all indigenous people know, understand, and
acknowledge as the foundation and center of our existence. We believe we have been created in these
lands. Because of this birth-right and tie to our ancestral land, the CGTO believes we have undeniable
rights to interact with its precious resources, and a continuous obligation to protect it. The balance given
at Creation involves Indian people, who are charged with interacting in culturally-appropriate ways with
the animals, plants, minerals, air, and water. Without Indian people to care for these resources, there

can be no balance. These resources cannot achieve the purposes given to them by the Creator.

The opportunity given to the CGTO to contribute our assessment and recommendations to this SWEIS is a
highly positive step the DOE has taken toward voicing Indian concerns. As you read our input, you will
discover these lands are part of the traditional Holy Lands of the Southern Paiute, Western Shoshone,
and Owens Valley Paiute and Shoshone people (Stoffle et al. 1990). As Indian people, we are obligated to
manage the land and its resources for seven generations. This means we evaluate and guide our actions
in terms of what they could do for or to the next seven generations. The CGTO takes this obligation very
seriously and has provided information in Appendix C so we can continue to fulfill our responsibility to

care for these lands.

American Indian Writers Subgroup
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Summary

Appendix C contains the American Indian assessment of resources and alternatives presented in 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 (SWEIS). Appendix C has been prepared by the American Indian Writers
Subgroup (AIWS) for the Consolidated Group of Tribes and Organizations (CGTO).

Since the beginning of time, the area encompassing the Nevada National Security Site (NNSS) (formerly
the Nevada Test Site [NTS]) and the TTR has been a central place in the lives of American Indian tribes.
Our land contains resources that are crucial for the continuity of American Indian culture, religion, and
society.

In consideration of our strong ties and deep understanding of these lands and their resources, DOE invited
the CGTO to participate in the development of the Final Environmental Impact Statement for the Nevada
Test Site and Off-Site Locations in the State of Nevada (1996 NTS FEIS). The CGTO has had a long-
standing relationship with DOE, and is comprised of 17 tribes and organizations representing the
Southern Paiute, Western Shoshone, and Owens Valley Paiute and Shoshone people. Each of these
groups has substantiated cultural and historic ties to the NNSS and the surrounding areas (Steward 1938;
Stoffle and Evans 1988).

Our participation in the 1996 NTS FEIS was based on the American Indian Consultation Model* for
government-to-government interactions among DOE and culturally affiliated American Indian Tribes,
which was considered an innovative approach by Federal agencies at that time. Concurrently, the CGTO
created Appendix G for the 1996 NTS FEIS and provided italicized text for selected FEIS sections.
Building on the success of the CGTO’s involvement with the 1996 NTS FEIS, DOE invited the CGTO to
assess the alternatives analyzed in the SWEIS and the resources potentially affected.

The CGTO knows American Indian people are charged by the Creator to care for and interact with the
environment and its resources in culturally-appropriate ways to maintain balance. American Indian’s
further believe these lands and their resources contain life-sustaining characteristics that must be properly
respected and cared for to ensure harmony. Appendix C contains our assessment and recommendations in
an effort to regain balance in the NNSS and TTR area.

C1 Introduction

Historically, DOE has considered the NNSS to be a safe and isolated place to conduct atomic testing and
to dispose of radioactive waste produced at twenty-two other Federal facilities because it is essentially
thought to be an empty and ugly wasteland. Conversely, the American Indian people have always
believed the NNSS region to be a beautiful holy land filled with special places of power and life-
sustaining natural resources.

In response, DOE began long-term research in 1985 concerning the inventory and evaluation of American
Indian cultural resources within the NNSS region. This research was designed to comply with the
American Indian Religious Freedom Act (AIRFA), which specifically reaffirms the rights of the
American Indian people under the First Amendment of the United States Constitution, and to have access

! The American Indian Consultation Model was based on the Consultation Model produced for the DoD Legacy Project (Deloria
and Stoffle 1994), which was modified and implemented during the development of the 1996 NTS FEIS. This model was again
revisited and implemented by the CGTO in the development of the SWEIS, and is presented in Section 10.2.1.
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to lands and resources essential in the conduct of our traditional religion. These rights are exercised not
only in tribal lands but beyond the boundaries of a reservation (Stoffle et al. 1994b).

These ethnographic studies resulted in several reports that record the regional history of American Indian
people and contribute to the understanding of the presence of Indian people in the NNSS area

(Stoffle et al. 1990c). They identify properties of cultural and religious significance (Stoffle et al. 1989b,
1990b), provide recommendations for reducing potential adverse effects to cultural resources

(Stoffle et al. 1988a), and discuss the consultation process (Stoffle and Evans 1988, 1990;

Stoffle et al. 1990b, 1991).

These investigations concluded that the NNSS area is part of the traditional Holy Lands of the Western
Shoshone, Southern Paiute, and Owens Valley Paiute and Shoshone peoples, who shared them for
medicinal purposes, religious ceremonies, food, and places necessary to traditional narratives and
religious beliefs.

It also became clear that these lands contain not only archaeological remains left by our ancestors but also
natural resources and geologic formations in the region, such as plants, animals, water sources and
minerals; natural landforms that mark important locations for keeping our history alive and for teaching
our children about our culture. American Indians used traditional sites in the NNSS region to make tools,
stone artifacts, and ceremonial objects; many sites are also associated with traditional healing ceremonies
and power places.

Several areas in the NNSS region are recognized as traditionally or spiritually important. For example,
Fortymile Canyon is an important crossroad where trails from such distant places as Owens Valley, Death
Valley, and the Avawatz Mountain come together. Black Cone, in Crater Flats is an important religious
site that is considered to be an entry to the underworld (AIWS 2005). Prow Pass continues to be an
important ceremonial site and, because of this religious significance, tribal representatives recommend
that DOE avoid affecting this area (Stoffle et al. 1988). Oasis Valley was historically an important area
for trade, and continues to be a place recognized for ceremonial use. Other areas are considered important
based on the abundance of artifacts, traditional-use plants and animals, rock art, and possible burial sites.
Despite the current physical separation of tribes from the NNSS and neighboring lands, American Indians
continue to value and recognize the meaningful role of these lands in their culture and continued survival.

The CGTO has consistently expressed its concern about environmental impacts resulting from DOE
activities at the NNSS. In response, DOE has routinely used conventional methods in an effort to address
these impacts. Although the CGTO has been and continues to be concerned about physical impacts, our
deep concerns have also been based in terms of those rooted in spiritual and cultural impacts. One of our
key struggles is that DOE and Indian people have largely talked past each other because each uses
different cultural definitions of radioactivity and all it has and continues to impact.

The Stoffle and Arnold (2003) study that followed reaffirmed the disconnect among DOE and the tribes
and concluded that Indian people expressed three basic ideas — we have been in these lands since
Creation, non-Indians have failed to appreciate the importance of these lands, and radioactivity is viewed
differently in Indian culture. To scientists, radioactive minerals are well understood with specific
measurable physical properties, which if one prepares properly for them, are largely safe for use and
disposal in a wasteland like the NNSS. Contrary to this belief, American Indian people explain
radioactivity as an angry rock—a spiritual being that has been taken from its home without its permission,
used in ways it does not agree with, and is being returned to the land without reducing its anger. The
angry rock is alive and as sentient as humans are, because it is both powerful and spiritual. As a powerful
spiritual being, the angry rock constitutes a threat that can neither be contained nor controlled by
conventional means. It has the power to pollute food, medicine, and places, none of which can be used
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afterward by Indian people. Spiritual impacts are even more threatening, considering the angry rock
would be transported along highways before ultimately being disposed of at the NNSS, thereby affecting
animal creation places, access to spiritual beings, and unsung human souls. One of the most troubling
conclusions reached by the study is that Indian people believe radioactivity has the potential to be
transported along the path to the afterlife (Stoffle and Arnold 2003).

Indian knowledge and use of radioactive minerals in western United States goes back for thousands of
years. Areas with high concentrations were called dead zones and placed off limits to average Indian
people. Such areas were places of power or energy and could only be visited or the minerals used under
the supervision of specially-trained Indian people that are sometimes referred to in the English language
as shaman or medicine men. The DOE would benefit from this knowledge.

The CGTO knows that we, as Numic people, are traditional people. Traditional people are those who live
a long time in one location and do not destroy the natural environment, themselves, or their way of life.
Humans become traditional through a time-intensive process of co-adaptation in which both the people
and their environment co-evolve to produce a sustainable way of life. At some level the people and the
environment reach unification. As Numic people, we are co-adapted with our traditional lands and these
lands are spiritually and physically co-adapted with us. This relationship has been documented through
the various studies funded by the DOE. Traditional people are often uniquely threatened by pollution that
has the potential of eliminating either our residency in or use of our homeland; thus, we are a special type
of people at risk (Stoffle and Arnold, 2003).

Consolidated Group of Tribes and Organizations (CGTO)

In 1994, sixteen tribes and tribal organizations culturally affiliated” with the NNSS region formally
aligned themselves as the CGTO to reinforce our cultural affiliation rights and to prevent the loss of
ancestral ties to the area. The CGTO consists of officially-appointed tribal representatives who are
responsible for presenting our respective tribal concerns and perspectives to DOE. Subsequent
consultation efforts were expanded to 17 tribal groups and organizations in late 1994 to include the
Ely Shoshone Tribe.

Presently, the CGTO consists of the following tribes and official Indian organizations:

e Southern Paiute

Kaibab Paiute Tribe, Arizona

Paiute Indian Tribe of Utah

Moapa Band of Paiutes, Nevada

Las Vegas Paiute Tribe, Nevada
Pahrump Paiute Tribe, Nevada
Chemehuevi Indian Tribe, California
Colorado River Indian Tribes, Arizona

e Western Shoshone

Duckwater Shoshone Tribe, Nevada

Ely Shoshone Tribe, Nevada

Yomba Shoshone Tribe, Nevada

Timbisha Shoshone Tribe, California/Nevada

2 In anthropological terms, the concept of cultural affiliation means that an ethnic group (or groups) has an established history
of prior occupancy and use of a region’s lands and resources (Stoffle and Arnold, 2003).
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¢ Owens Valley Paiute and Shoshone

Benton Paiute Tribe, California

Bishop Paiute Tribe, California

Big Pine Paiute Tribe of the Owens Valley, California
Lone Pine Paiute-Shoshone Tribe, California

Fort Independence Paiute Tribe, California

e Other

Las Vegas Indian Center, Inc., Nevada

Of these groups, 15 are Federally recognized tribes.® The Pahrump Paiute Indian Tribe, which consists of
a group of Southern Paiutes living in Pahrump, Nevada, has applied for Federal tribal recognition but to

date has not received it. In addition, the Las Vegas Indian Center is not a Federally recognized tribe. It is
an organization that represents urban Native Americans residing in Las Vegas and Clark County, Nevada.

One of the most enduring achievements of the CGTO has been the development of a model for tribal
consultation in southern Nevada, and the formation and evolution of the CGTO as a consulting body
working on behalf of its tribal members (Stoffle et al. 2001). This model has and continues to serve as the
basis for American Indian consultations throughout federal agencies, including but not limited to DOE,
the U.S. Fish and Wildlife Service, the National Park Service, and the U.S. Department of Defense.

Another achievement of the CGTO lies in its recommendation for “preservation-in-place.” This CGTO
recommendation prompted the DOE to adopt a “preservation-in-place” policy whereby artifacts are
avoided and left undisturbed without collection, wherever feasible. In another case, DOE initiated a
program based on CGTO’s recommendation whereby American Indian monitors would be employed on
archaeological projects to ensure that American Indian sensitivities are considered, especially during
artifact collection.

The CGTO convened a subcommittee, called the American Indian Writers Subgroup, whose recognized
role and responsibility is to closely follow specific issues and to report back to the CGTO. The CGTO
members then report back to their respective tribal governments or Indian organization governing bodies.
Official responses from tribal governments and governing boards are then submitted to DOE or
additional guidance is provided back to CGTO representatives.

American Indian Writers Subgroup (AIWS)

In 1995, the CGTO convened the AIWS and designated individuals to represent the three main tribal
groups to document our viewpoints on the NNSS area. Specifically, the CGTO-sanctioned role and
responsibility of the AIWS was to represent the seventeen tribes and Indian organizations in the
development of the 1996 FEIS, and to write Appendix G to that document. The purpose and scope of
Appendix G was to represent the American Indian perspective of the actions proposed and analyzed by
DOE for the NNSS, and to consider and address the resources potentially impacted.

In October 2009, DOE responded to the CGTO recommendation to replicate tribal involvement in the
1996 NTS FEIS and participate in the development of the SWEIS. The AIWS reaffirms the general
concepts presented in Appendix G and the American Indian perspective presented in italics within

3 Defined by the U.S. Department of Interior as, “Any tribe, band, nation, or other organized group or community of Indians,
including any Alaska Native village...which is recognized as eligible for the special programs and services provided by the
United States to Indians because of their status as Indians.” (25 U.S.C. 3001[7]) A list of Federally recognized tribes is
maintained by the Bureau of Indian Affairs for the U.S. Department of Interior.
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discrete sections of the 1996 NTS FEIS. In its development of Appendix C to the SWEIS, the AIWS has
focused its attention on the alternatives and activities introduced in DOE’s Notice of Intent to develop an
environmental impact statement, and the information provided in the SWEIS for the proposed activities,
alternative actions, and resources impacted.

Cl1 Purpose, Scope, and Obligation

Appendix C contains the American Indian assessment of resources and alternatives presented in 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 (SWEIS). Appendix C has been prepared by the AIWS at the direction of the
CGTO.

In consideration of our ties to these lands and their resources, DOE asked the CGTO to review the
SWEIS, and develop text for Appendix C and throughout the SWEIS to enable DOE to comply with the
intent of Executive Order 13127, “Consultation and Coordination with Indian Tribal Governments,” and
DOE Order 144.1, “Department of Energy American Indian Tribal Government Interactions and Policy.”
DOE Order 144.1 outlines seven principles regarding decision making and interaction with Federally
recognized tribal governments. It requests that all Departmental elements ensure tribal participation and
interaction regarding pertinent decisions that may affect the environmental and cultural resources of
tribes.

Consultation between the CGTO and DOE (representing the United States government) was conducted
during DOE’s development of the 1996 FEIS, and documented in Appendix G and throughout pertinent
resource sections within the FEIS. Similar to Appendix G of the 1996 FEIS, the CGTO’s participation
during current consultation efforts is not limited to the alternatives presented in the SWEIS, but also
integrates relevant recommendations made by Indian people for the survival and sustainability of
important American Indian resources such as land, water, air, plants and animals.

American Indian people believe these resources contain life-sustaining characteristics that must be
respected and cared for to ensure harmony. The CGTO knows that American Indian people have been
charged by the Creator to interact with these resources in culturally-appropriate ways to maintain balance.
The CGTO takes this responsibility very seriously and has developed Appendix C in an effort to once
again achieve this obligation for the NNSS area. Appendix C represents the official views of the tribal
governments and governing boards represented by the CGTO.

C.lz2 American Indian Participation in the SWEIS

The American Indian Writers Subgroup was comprised of the following representatives from the CGTO,
with assistance from the Desert Research Institute:

Gerald Kane Bishop Paiute Tribe Owens Valley Paiute
Richard Wilder Fort Independence Indian Reservation Owens Valley Paiute
Betty Cornelius Colorado River Indian Tribes Chemehuevi

Lalovi Miller Moapa Paiute Tribe Southern Paiute
Maurice Frank-Churchill Duckwater Shoshone Tribe Western Shoshone
Jerry Charles Ely Shoshone Tribe Western Shoshone
Richard Arnold Desert Research Institute Southern Paiute
Brenda Bowlby Desert Research Institute
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C.13 Acknowledgement

Since the early 1980’s, DOE has supported systematic American Indian studies representing tribal elders’
perspectives about the cultural significance of the lands and the resources of the NNSS. The CGTO and
DOE continue to receive praise for their efforts to preserve American Indian culture and protect resources
through the NEPA process. American Indian consultation procedures, described further in Section 10.2.1
of this SWEIS, have and continue to serve as a model for involving American Indians in both current and
future NEPA efforts. The CGTO believes these efforts, combined with DOE’s commitment to include the
tribes in the SWEIS, will facilitate other Federal agencies to include Indian tribes and organizations into
their NEPA processes, comply with DOE Order 144.1 and EO 13175, and to enable American Indian
tribes and organizations to better protect their holy lands, cultural resources, and sustainably-manage
American Indian resources.

C.2 American Indian Assessment of Potentially Affected Resources

The following text closely follows the outline of issues and resources as they arise in the body of the
SWEIS. However, Indian people think in terms that involve Indian use of resources in the ways that
nature intended. Indian use of resources requires balance-keeping strategies whereby both people and
nature are sustained by each other. This means that resources must co-exist, and Indian use of these
resources are often intertwined. For example, impacts to water resources also impact biological
resources, which may in turn, impact geology and soils, and so forth. Because of this holistic view,
discussions of these resources often overlap each other and may be repeated in other sections within
Appendix C.

c.21 Land Use

As discussed in Section C.1, Introduction, the NNSS area is part of the traditional Holy Lands of the
Western Shoshone, Southern Paiute, and Owens Valley Paiute and Shoshone peoples. The lands were
central in the lives of these people and were mutually shared for religious ceremony, resource-use, and
social events (Stoffle et al. 1990a and b).

American Indians consider the NNSS lands and the surrounding area to contain not only archaeological
remains left by their ancestors but also countless natural resources and geologic formations, such as
plants, animals, water sources and minerals; natural landforms that mark important locations for keeping
our history alive and for teaching our children about our culture. American Indians rely on these lands
for medicinal purposes, religious activities and ceremonies, food, recreational use, and integral places
described in traditional narratives and religious ceremonies.

The NNSS area and nearby lands were significant to the Western Shoshone, Southern Paiute, and Owens
Valley Paiute and Shoshone people. For many centuries, the NNSS area has been a central place in the
lives of American Indian tribes, continuously used by these tribes from antiquity to contemporary times.
Until the mid-1900s, traditional festivals involving religious and secular activities attracted American
Indian people to the area from as far as San Bernardino, California. Similarly, groups came to the area
from a broad region during the hunting season and used animal and plant resources that were crucial for
their survival and cultural practices. As one elder noted, “Land is to be respected. It sustains us
economically, spiritually, and socially.”

The CGTO maintains we have Creation-based rights to protect, use, and have access to lands of the
NNSS and the immediate area. These rights were established at Creation and persist forever. Despite the
loss of many traditional lands on the NNSS to pollution and reduced access, Indian people have neither
lost our ancestral ties nor have we forgotten our responsibilities in caring for it.
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One elder from the Moapa Paiute Tribe in Nevada responded to the potential impacts of radioactive
contamination of his traditional land as follows: “You non-Indians can move if you pollute the land on
which you live, but we were created for this place, so we must face whatever happens here. We cannot
move and continue to be Paiute people — this is our land — we are this land.”” (Stoffle and Arnold 2003)
This view is shared by other culturally-affiliated tribes within the CGTO.

During the past decade, representatives of the CGTO have visited portions of the NNSS and have
identified places, spiritual trails, and cultural landscapes of traditional and contemporary cultural
significance. Because this is a public document, the exact locations of these areas will not be revealed;
however, they do include a burial cave, a Native American Graves Protection and Repatriation Act
(NAGPRA) reburial area, and a local trail and ceremonial landscape near a large water tank. These
actions by DOE are considered positive steps towards facilitating co-stewardship arrangements between
DOE and the CGTO to help co-manage important Indian resources of the NNSS and to regain balance.

In order to fulfill the Holy Land use expectations, the CGTO recommends continuing to identify special
places, spiritual trails, and landscapes and setting aside these places for unique co-stewardship and
ceremonial access. For example, studies have begun regarding the identification of places, spiritual trails
and cultural landscapes in the Timber Mountain Caldera. We strongly encourage DOE to pursue these
studies. When completed, these will add an American Indian cultural component that will contribute to
the currently recognized importance of this National Natural Landmark.

According to tribal elders, “The CGTO knows that ethnographic studies conducted at the NNSS have
assisted DOE in incorporating a cultural component to understand that natural phenomena are dynamic,
interacting processes and offer opportunities and limitations to human use. It helps federal land
managers understand the cultural component of the land--such as song scapes, story scapes, spiritual
trails--and its complexity. Until these ethnographic studies are completed, there will continue to be
uncertainty regarding the full extent of this cultural component and the true impacts to the land from
DOE’s activities at the NNSS.”

C22 Infrastructure and Energy

Although infrastructure and energy are analyzed in the SWEIS, the CGTO does not believe it is necessary
to provide our assessment of these resources at this time.

Cc23 Transportation

Indian reservations within the region of influence are located in remote areas with limited access by
standard and substandard roads. Should an emergency situation arise resulting from NNSS-related
activities, including the transportation of hazardous and radioactive waste, it could result in the closure of
the main transportation artery to that land. If a major (only) road into a reservation closes, numerous
adverse social and economic impacts could occur. For example, Indian students who have to travel an
unusually high number of miles to or from school could realize delays or separation from their families or
support systems. Delays could also occur for regular deliveries of necessary supplies for inventories
needed by tribal enterprises and personal use or medical supplies. Emergency medical services en route
to or from the reservation, and purchases by patrons of tribal enterprises could be dramatically impeded.
Potential investors interested in expanding tribal enterprises, as well as on-going considerations by tribal
governments for future or current tribal enterprises, may significantly diminish because of the real and
perceived risks from the transportation of hazardous and radioactive waste associated with NNSS-related
activities.
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Because of these potential transportation impacts relating directly to NNSS activities, the CGTO
recommends DOE collaborate with potentially affected tribes to develop emergency response measures
regarding transportation.

C24 Socioeconomics

Indian people prefer to live in our traditional homelands. One primary reason for this is because Indian
people have special ties to our traditional lands and a unique relationship with each other. When Indian
people receive employment near our reservations, we can remain on the reservations while commuting to
work. This pattern of employment tends to have positive benefits for both the Indian community and
tribal enterprises like housing. The reservation Indian community has the participation of the individual
and his (her) financial contribution. The individual payment for housing is tied to income level, so the
more a person earns with the job, the more they pay to the tribal housing office, and thus making tribally
sponsored housing more economically sustainable and attractive for tribal governments.

When employment opportunities decline on reservations, however, Indian families must often move away
from our reservations to seek employment elsewhere. As Indian people move away, Indian culture is
threatened because the number of families living on reservations declines. Tribal members who choose to
relocate from their reservations impact reservation economies, school, housing, and emergency services.
Both schools and economies are impacted because federal funding available to tribes is based on
population statistics.

With local employment opportunities such as those offered by the NNSS for eligible tribal
representatives, prices of tribal housing rise because they are based on income. If a positive balance
between increased income and increased cost of living in tribal reservations is achieved, then both
individual members and the tribe benefit from employment opportunities.

Tribal housing programs become jeopardized if vacancies occur in rental properties and dwellings remain
unoccupied. If vacancies occur, tribal revenues and federal funding are adversely impacted and making it
more difficult to expand housing programs in future years.

Additionally, vacant units require more maintenance. If tribal members are unavailable to occupy a tribal
housing unit, then tribes make units available to non-Indians, and this, too, potentially impacts Indian
culture. The increased presence of non-Indians on a reservation or in an Indian community reduces the
privacy needed for the conduct of certain ceremonies and traditional practices. When non-Indian children
are in constant interaction with Indian children, it creates a situation that potentially disrupts the
perpetuation of cultural learning opportunities that occur in everyday life.

When Indian people move away from our reservations several dilemmas occur. Typically, Indian people
experience a feeling of isolation from their tribe, culture, and family. When an Indian person relocates to
an off-reservation area, the individual finds that there are fewer people of their tribe and culture around
them. As a result, Indian people must decide on the appropriateness of practicing traditional ceremonies
in the presence of non-Indian people. Indian people are continually torn between the decision to stay in
the city or return to the reservation to participate in traditional ceremonies and interact with other tribal
members. This dilemma occurs on a regular basis and potentially impacts the livelihood and cultural
well-being of off-reservation employees and their families. When off-reservation individuals choose to
return to our homelands to participate in traditional ceremonies or renew familial ties, they risk losing
their jobs or being subjected to disciplinary actions against their children who attend public schools due to
excessive absenteeism.
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Under federal and tribal law, American Indian children can be educated in tribally-controlled and
federally-certified schools located on Indian reservations (also known as Indian Trust Land). Federal
funds are available through the Indian Education Act for the education of Indian children. Compensation
from the federal government is provided to any school district that has entered into a cooperative
agreement with federally-recognized tribes, whether it be public, private, or an Indian-controlled school.

Small rural Indian reservations must have a sufficient number of people to generate an emergency
response capability. The need for emergency services will decline as people move away from the
reservation. Tribal members employed in these emergency service occupations may move away because
of their marketable skills. Tribal revenues for administration, school, housing, and emergency services
will be reduced accordingly, due to a decline in population size.

Many Indian reservations within the region of influence are located in remote areas with limited access by
standard and substandard roads. Should an emergency situation occur resulting from NNSS-related
activities, including the transportation of hazardous and radioactive waste, it could result in the closure of
the main or only transportation artery to our land. If a major (only) road into a reservation closes,
numerous adverse social and economic impacts could occur. For example, Indian students who have to
travel an unusually high number of miles to or from school could realize delays. Delays also could occur
for regular deliveries of necessary supplies for inventories needed by tribal enterprises and personal use.
Emergency medical services en route to or from the reservation, and purchases by patrons of tribal
enterprises could be dramatically impeded. Potential investors interested in expanding tribal enterprises,
as well as on-going considerations by tribal governments for future tribal enterprises, may significantly
diminish because of the real and perceived risks from the transportation of hazardous and radioactive
waste associated with NNSS-related activities.

Although DOE continues to make strides to diversify their workforce, the CGTO strongly encourages
DOE to enhance efforts to hire more Indian people and promote the hiring of Indian-owned businesses to
mitigate socioeconomic impacts. We recommend the CGTO serve as a conduit to assist DOE and its
contractors in identifying and facilitating employment opportunities for American Indians at the NNSS.

C.25 Geology and Soil

When visiting Area 5 of the NNSS in 2009, Indian people observed several traditional use minerals. In
particular, Indian people have observed the presence of: (1) Chalcedony, (2) Obsidian, (3) Yellow Chert
(otherwise known as Jasper), (4) Black Chert, (5) Pumice, (6) Quartz Crystal, and (7) Rhyolite Tuff.
Other traditional use minerals are known to exist in other areas throughout the NNSS.

Minerals are culturally important and have significant roles in many aspects of Indian life. For example,
the Chalcedony would have made an attractive offering, which could be acquired here and then left at the
vision quest or medicine site located to the north on top of a volcano like Scrugham Peak. Upon return,
traditional Indian people would bring offerings back to where we acquired offerings.

Obsidian is a glass-like stone produced by volcanoes. Indian people used a green volcanic glass during
curing ceremonies that involved bleeding the patient. Volcanic glass found below Scrugham Peak was
used in the first arrow making lessons for young men. Such lessons were held in small rock shelters
found along the base of the basalt flow that constitutes Buckboard Mesa. Obsidian flakes were placed
before important rock art panels as offering to the spirits that lived on the other side of the passageway
provided by the panel. Small obsidian stones, commonly called Apache Tears, have been found on the
face of Shoshone Mountain in southern Nevada. This massive deposit of obsidian stones is interpreted by
Indian people as being provided by the mountain as both a spiritual backdrop and a location rationale for
vision quests (Stoffle et al. 2001).
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Volcanic rocks are used in a wide range of ceremonial activities. Indian women enhance the quality of
breast milk by squirting it on heated rocks (Stewart 1940; Miller 2004). They are used for medicine
society sweat lodge meetings (Zedeno et al. 2001: 146). Indian people call some volcanic rocks
“grandfather stones,” a designation that reflects reverence as well as wisdom. Such rocks are sought in
special places of power and carried over long distances to serve as the heated stones in sweat lodges.

During the evaluation of the 1996 FEIS, the CGTO noted repeated nuclear testing activities had resulted
in severe disturbances to the geology and soils, or minerals, in large portions of the NNSS. This
seemingly irreparable damage has made certain areas unfit for human use and inaccessible to American
Indians who have relied on the earth and rocks for medicine and religious purposes. Sedan Crater, for
example, continues to be a dead site; the spirits of the site and resources on it were destroyed in 1962 and
the loss can still be felt by members of the CGTO.

The CGTO visited the NNSS in February 2010 and believes the geology and soils are in even poorer
condition than they were during the 1996 FEIS due to the continued drought. Drought conditions, ground
disturbing site activities, and damage to the soil from previous underground nuclear testing are
significantly enhancing erosion. Negative impacts to these resources are long-lasting.

Activities that alter geologic structure also alter hydrologic systems. Such actions result in changes to
important geologic and soil features that directly connect the tribes to their homelands in specific,
spiritual ways. These changes require spiritual and cultural intervention necessary for restoring balance.

According to tribal elders, “Bombs have melted the soil. It turned to glass. . . Severe disturbances are
still out there. Everything is still suffering from it. . . . All Tribes are in agreement that they want to be
here to do what they can to help stop this terrible pressure put on the earth and to sing the songs to help
the site and to say prayers. The land has its own songs and when you sing the songs to the land, it’ll sing
back to you. These songs must be sung to help heal the earth and to restore harmony and balance.”

In the 1996 NTS FEIS and in the 2002 NTS EIS Supplemental Analysis, the CGTO continued to express
concerns about the removal of contaminated soils, and reasserted the need for religious leaders to conduct
balancing ceremonies and healing prayers at these disturbed locations. The CGTO recommended that
tribal representatives provide information about the re-vegetation of a portion of the Double Tracks Site
located on the TTR. The CGTO maintains our involvement is still necessary for the Double Tracks site
as well as for the Clean Slates site located at TTR; however, we are awaiting DOE’s approval to proceed.
Because of the long lapse of time since the last visits, the CGTO believes it is necessary to revisit and re-
evaluate site conditions.

In general, the mitigation measures proposed by DOE for geology and soils include erosion control
through stabilization and re-vegetation. The CGTO is concerned about the unnatural erosion control
methods proposed by DOE. In particular, the CGTO struggles with activities that require relocating rocks
and soil from where originally placed by the Creator and are being used contrary to the Creator’s
intention. Indian people know that relocating the soil in a culturally-unacceptable manner can cause
adverse impacts to the environment such as the increased potential for noxious weed growth. This could
potentially threaten nearby native vegetation and harm Indian people and wildlife that rely on this
vegetation for survival.

Therefore, the CGTO recommends DOE implement culturally-appropriate stabilization efforts, and re-
vegetation techniques using traditional ecological knowledge. Indian people stabilize our land by
offering prayers to explain to the soil why we are removing it, and to thank it for its use. We then remove
and protect the topsoil for future use. We replace the soil with dirt and gravel from nearby land only after
offering prayers, and re-contour the land out of respect to the visual landscape. Indian people continually
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re-vegetate our land by offering prayers to bless the seeds and the plants so they will grow strong. We
place the seedlings in the direction of the morning sun, and then give thanks for the opportunity to plant
them. Our key objective is to protect and restore our ancestral land. We encourage DOE to make
provisions for Indian people to participate in its stabilization and re-vegetation to mitigate adverse
impacts to geology and soils.

C.26 Hydrology

Indian people believe water is a living organism that is fully sentient and willful. The forces of power in
the world move along channels and combine into specific nodes or places of power. A common set of
these channels follows the path of water. These paths begin at the tops of mountains, especially the
highest peaks. Snow and rain falls on these highlands and peaks after being called down by the mountain
itself. From this beginning, the water moves downhill in rivulets, washes, and streams. The water often
goes underground where it forms similar networks of channels moving in various directions, only
somewhat corresponding to what non-native people call hydrologic basins. Water is often attracted to
volcanic activity, thus producing significant power places like hot mineral springs.

According to tribal elders, “Water is life. Water is needed by the plants and animals. Indian people bless
themselves with it. It purifies the body. Water is medicine and must be respected. American Indians
need it to conduct religious ceremonies. It cleans the earth. It has a vast connection to the underground.
Water shouldn’t be contaminated or it will die and lose its spirit.”

The CGTO knows we are in a drought because humans have disrespected the earth. It is affecting the
balance of our earth’s climate. One inevitable implication of the current 100-year drought is that the
surface water* on the NNSS and immediate areas have diminished and become more sporadic. The

modification and availability of surface water has the ability to affect all trophic levels on the NNSS.

Each of the discreet underground water basins, or hydrological basins, has its own origin story. One
tribal story tells of a discreet underground water network created by Ocean Woman and where she placed
her feet. According to this traditional story, there are points where the water emerges at the surface in
springs and seeps. It was here that Ocean Woman placed her medicine staff into the ground and water
emerged.

At other points, the surface water in low playa lakes meets the underground water channels. These points
are like doorways between the surface world and the underworld.

Rain calling is a basic aspect of American Indian life and culture. Rain ceremonies from the spiritual
world help facilitate rain production, and were led by rain callers, often called rain shamans or rain
doctors in the English language. The rain caller calls upon the rain by singing songs, and is aided by his
spirit helper, which is usually in the form of a mountain sheep. The mountains also had important roles in
this activity, and were called up to interact with the clouds and the sky to call down the rain.

Even today, individual traditional Indian people can bring rain. One way this is done is by turning a
stinkbug on his back. The rain will come, provided the stinkbug allows a person to tickle his belly with a
small stick. As this person prays for rain, he tells the stinkbug why he is asking for rain.

If too much rain fell, certain precautions are taken. For example, the children are not allowed to shake
willows that will be used for weaving or to kill frogs as this brings more rain. Hummingbirds were not

4 Surface water is defined here as water available for shallow rooted plants during rainfall, water available during post-rain
ponding, runoff, and absorption, and water recharged into near-surface aquifers.
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killed for many reasons, but if they are killed, there will be flooding and lightning storms, with lightning
killing the person who killed the hummingbird.

The Snow Ceremony was performed to ensure a good winter with heavy snow fall. The spiritual leader,
often called a weather doctor in the English language, would call the people together and meet at a special
place in the mountains, sometimes near a pine nut gathering area. The spiritual leader would sing songs
and offer prayers.

According to Indian tradition, the Snow Ceremony is performed during the late fall when the weather
becomes cold. A part of this ceremony involves calling on the Snow Fleas. They represent a special
category of American Indian environmental knowledge because they are almost invisible and live at the
highest elevations on the mountains. The Snow Fleas are the ones that make the snow wet and absorb
into the mountain. Without them, the snow is dry and evaporates quickly, and there is less water for the
mountains and the valleys below. The Snow Ceremony is conducted in relationship with ceremony of the
seeds where young girls dance with seeds in winnowing trays and a spiritual person sings songs to bring
whirlwinds, which surround the dancers and scatter the seeds as a gesture of fertilizing the earth. Water is
called upon to nourish the soil and the seeds to make them fertile.

Because water is a powerful being it is associated with other powerful beings, such as water babies.
Water babies are like the people of the water. They are highly respected by American Indian culture. If
water is contaminated, the water babies will move to other areas that are not contaminated. Proof of their
existence has been depicted in historic rock drawings throughout Nevada, including one pecked at the
volcanic butte at Black Canyon, Pahranagat Valley.

According to a tribal elder, “Water babies are important to our culture. They are supernatural. They
connect everything and you don’t want to disrespect them. The springs are all connected and they follow
the water flow. Water babies are supernatural beings and are the guardians of the water. They can make
sounds like a baby, and you don’t want to startle them because they can disturb life. We are taking their
native environment away when we drill and contaminate the water. It angers them. When they get mad,
there are adverse impacts to wildlife as they can drain you spiritually and physically.”

Other tribal elders noted, “Water has been disrespected and therefore it is disappearing. Itis a
medicine—used to heal and used for healing. It is used for ceremonial purposes in prayer. It is alive and
must be awakened. It is spiritual--an essential component to begin religious ceremonies, and part of
sweat ceremonies. Historically, water was pure and available to those who respected it. Bathing was a
ritual. Now we do not trust the purity of the water because it has been disrespected. Hot springs have
been affected and are no longer at the temperatures they used to be.”

Playas

The CGTO knows that playas occupy a special place in American Indian culture. Playas are often viewed
as empty and meaningless places by western scientists, but to Indian people, playas have a role and often
contain special resources that do not occur anywhere else.

The CGTO knows that playas were used in traveling or moving to places where work, hunting, pine
cutting, or gathering of other important foods and medicine could be done. One elder remembers crossing
over dry lake beds and traveling around but near the edges, and how provisions were left there and at
nearby springs by previous travelers at camping spots.

According to tribal elders, who were interviewed during previous NNSS evaluations, “Indian people left
caches in playa areas for people who crossed valleys when water and food was scarce. Frenchman playa
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is such a place. Indian people took advantage of traveling through this playa as mountains completely
surround this area. The CGTO knows that most dry lakes are not known to be completely dry. An
example is Soda Lake near Barstow, California. The Mohave River flows into this dry lake and most of
the year it looks dry but it actually flows underground. . . . Although some people continue to view
Frenchman playa [and other playas] as a wasteland, the CGTO knows it is not.”

When humans respect water, it sustains them and life-forms on the surface, but when water is not treated
well, it withdraws its life-giving support and returns to the underworld. The CGTO knows that the
springs on Pahute and Rainier mesas and near Buckboard Mesa have dried up. Water has returned to the
underworld because it has not been treated correctly by the DOE activities. There are places on the
NNSS where the rain falls but does not nurture the plants and animals. The CGTO wants to be involved
in DOE hydrology studies because if the water continues to be treated in inappropriate ways, it will
totally remove itself from the NNSS.

To minimize some adverse impacts to hydrological resources, the CGTO recommends the DOE allow
Indian people access to clean the pohs and tanks found throughout the NNSS. Pohs and tanks are
naturally formed geologic features or basins used to bring and gather water from the rain and to nourish
the plants and animals. The water within these pohs and tanks are central to our ceremonies to restore
balance. By supporting the CGTO proposed project to clean the pohs and tanks, DOE will help reduce
drought conditions. In turn, this project will provide spiritual, cultural, and ecological benefits to the land
and the environment, thereby facilitating our obligation of spiritual and ecological rebalancing.
Implementation of this process will require Indian people to identify project sites, to inventory and
evaluate the conditions, resources, and features of the site, and to design and implement these mitigation
measures.

The CGTO also recommends DOE implement mitigation measures for erosion and sediment control
through culturally-appropriate stabilization efforts, and re-vegetation techniques using traditional
ecological knowledge. Indian people stabilize our land by offering prayers to explain to the soil why we
are removing it, and to thank it for its use. We then remove and protect the topsoil for future use. We
replace the soil with dirt and gravel from nearby land only after offering prayers, and re-contour the land
out of respect to the visual landscape. Indian people revegetate our land by offering prayers to bless the
seeds and the plants so they will grow strong. We place the seedlings in the direction of the morning sun,
and then give thanks for the opportunity to plant them. Our key objective is to protect and restore our
ancestral land. The CGTO encourages DOE to make provisions for Indian people to participate in the
stabilization and re-vegetation necessary to mitigate adverse impacts to hydrological resources.

C.27 Biological Resources

The CGTO knows the NNSS contains an ancient playa, surrounded by mountain ranges. The runoff from
these ranges serves to maintain a healthy desert floor and environment. Animals frequent the area, and
there are numerous animal trails. Animals and the places where they live play a significant part in Indian
history and lifestyle. The CGTO knows Indian people have lived on these lands since Creation value all
plants and animals, yet some of these occupy more cultural significance in our lives. It is widely known
that many Indian people still collect and use plants and animals that are found within the NNSS region.
We describe these plants, animals, and insects in this section in an effort to demonstrate their importance
to our well-being and survival, and their role in maintaining ecological balance to our Holy Land.

The CGTO knows, based on previous DOE-sponsored ethnobotany studies, that there are at least
364 American Indian traditional use plants on the NNSS (see Table C-1). Plants are still used for
medicine, food, basketry, tools, homes, clothing, fire, and ceremony — both social and healing. Sage is
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used for spiritual ceremonies, smudging® and medicine. Indian rice grass and wheat grass are used for
breads and puddings. Joshua tree is important for hair dye, basketry, foot ware, and rope. Globe mallow
had traditional medicine uses, but in recent times is also used for curing European contagious diseases.

In order to convey the American Indian meaning of these plants, a series of ethnobotany studies were
conducted and the findings used to establish a set of criteria for assessing the cultural importance of each
plant and of places where plant communities exist. The CGTO provided these cultural guidelines so that
NEPA analyses and other agency decisions could be assessed from an American Indian perspective.

The CGTO knows, based on previous DOE-sponsored ethnofauna studies, there are at least 170 Indian
use animals on the NNSS (see Table C-2). All are culturally important to Indian people.

The CGTO knows if they care for the earth and its resources, the Creator will always provide for them.
The NNSS area was among the tribes’ places to hunt and trap a variety of animals. It is known that
special leaders within each tribe would organize large hunts where many Indian people participated. The
Indian people would use these animals for many purposes, including food, bones for tool making, fur for
warm blankets, ceremonial purposes, and described in traditional winter stories.

Indian people refrain from eating coyote, wolves, and some birds because these animals are fundamental
to stories and songs that teach us life lessons to heal, to build character, and to become better people.

The relationships between the animals, the Earth, and Indian people are represented by the respectful
roles they play in the stories of our lives then and now. For example, the NNSS contains a valley where
an important spiritual journey occurred. It involved Wolf (Tavats in Southern Paiute, Bia esha in
Western Shoshone, Wi gi no ki in Owens Valley Paiute) and is considered a Creation story. Out of
respect to our traditional teachings, only parts of this story are presented here. When Wolf and Coyote
had a battle over who was more powerful, Coyote killed Wolf and felt glorious. Everyone asked Coyote
what happened to his brother Wolf. Coyote felt extremely guilty and tried to run and hide but to no avail.
Meanwhile, the Creator took Wolf and made him into a beautiful Rainbow (Paro wa tsu wu nutuvi in
Southern Paiute, Oh ah podo in Western Shoshone, Paduguna in Owens Valley Paiute). When Coyote
saw this special privilege he cried to the Creator in remorse and he too wanted to be a Rainbow. Because
Coyote was bad, the Creator put Coyote as a fine, white mist at the bottom of the Rainbow’s arch. This
story and the spiritual trails discussed in the full version are connected to the Spring Mountains and the
large sacred cave in the Pintwater Range as well as to lands now called the NNSS. These areas comprise
the home of Wolf, whose spirit is still present and watches over Indian people and our Holy Land.

Both the mountain sheep and the stink bug are traditionally used to call the rain. Rain calling is a basic
aspect of American Indian life and culture. Rain ceremonies from the spiritual world help facilitate rain
production, and were led by rain callers, often called rain shamans or rain doctors in the English
language. The rain caller calls upon the rain by singing songs, and is aided by his spirit helper, which is
usually in the form of a mountain sheep. Rain could also be called by turning a stinkbug6 on his back.
The rain will come if the stinkbug allows a person to tickle his belly with a small stick. As this person
prays, he tells the stinkbug why he is asking for rain.

Willows, frogs and hummingbirds are also important to Indian people and our respect for the rain. If too
much rain fell, certain precautions are taken. For example, the children are not allowed to shake willows
that would be used for weaving or to kill frogs as this brings more rain. Hummingbirds are not killed for

% Smudging is a spiritual cleansing involving the use of smoke from certain plants during prayers and ceremonies.
® Called “Bee-voos™ in Western Shoshone and Wu-who-koo-wechuts in Southern Paiute.
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many reasons, but if they are killed, there will be flooding and lightning storms, with lightning killing the
person who Killed the hummingbird.

The Snow Fleas are important to Indian people and our Snow Ceremony. The Snow Ceremony is
performed in the fall to ensure a good winter with heavy snow fall. The spiritual leader, often called a
weather doctor in the English language, calls the Indian people together and meets at a special place in the
mountains, sometimes near a pine nut gathering area. The spiritual leader sings songs and offers prayers.
A part of this ceremony involves calling on the Snow Fleas. They represent a special category of
American Indian environmental knowledge because they are almost invisible and live at the highest
elevations on the mountains. The Snow Fleas are the ones that make the snow wet and absorb into the
mountain. Without them, the snow is dry and evaporates quickly, and there is less water for the
mountains and the valleys below. The Snow Ceremony is conducted in relationship with ceremony of the
seeds where young girls dance with seeds in winnowing trays. A spiritual person sings songs to bring
whirlwinds, which surround the dancers and scatter the seeds as a gesture of fertilizing the earth. Water is
then called upon to nourish the soil and the seeds to make them fertile.

If any of these plants, animals, and insects, continue to be disrespected, then the hydrological systems and
weather patterns will remain unbalanced. The CGTO knows this unbalance has resulted in the drought
our land and its resources continue to suffer.

The current 100-year drought has increasingly stressed the physical and spiritual nature of the plants and
animals on the NNSS. Its environmental impacts are unprecedented in the history of the operation and
management of these lands. The CGTO knows the 100-year drought has modified the abundance and
distribution of all animals and plants. The quality, quantity, and distribution of indigenous plants,
animals, and insects necessary to sustain a healthy environment and to maintain a productive animal
habitat are clearly affected.

Water -- both as free flowing springs and absorbed by plants and distributed to animals -- has diminished.
Certain springs have dried up making animals travel into other unfamiliar lands. Food foraging becomes
difficult and land dries up. Wildlife has less body fat, which results in shorter hibernation cycles. Indian
people have observed that ground squirrels are becoming cannibalistic to survive. Other animals are
changing their habits as the environment continues to be impacted by this drought. For example, rabbits
are now forced to eat unusual foods like Yucca. According to one tribal elder, “The cries of some birds
have changed since the drought began.”

Two discrete efforts in which the CGTO and DOE can work collaboratively to manage biological
resources include pine nut harvesting, and the relocation and reintroduction of the big horn sheep and
desert tortoise.

Pine Nut Harvesting

Pine nut harvesting areas present a unique opportunity to address significant cultural and ecological
problems. In times past, the pine nut trees were cared for by pruning and whipping to encourage
production and reduce dead wood. The areas under and around the trees were kept clean by using these
materials during routine visits, and other traditional use plants in the area were cared for as well.
Ceremonies and cleaning activities occurred in the spring and fall each year. The removal of Indian
people from accessing these areas has resulted in limitations to passing on traditional cultural and
ecological knowledge, and in unhealthy ecosystems. The contemporary concerns with wildfires and
invasive species such as cheat grass in the Great Basin are issues that can be addressed proactively
through the reintroduction of traditional pine nut harvesting practices. This project can provide spiritual,
cultural, and ecological benefits to the CGTO, DOE, and the environment, consequently fulfilling the
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primary goal of rebalancing. Implementation of this project will require Indian people to identify project
sites, to inventory and evaluate the conditions, resources, and features of the sites, and to design the
restoration plan. This project would involve annual activities and monitoring of site conditions so that
potential benefits can be measured.

Part of the mitigation measures presented by DOE in Section 7 of the SWEIS includes notifying the U.S.
Fish and Wildlife Service (FWS) of incidental taking of desert tortoises. The desert tortoise is culturally-
significant to Indian people because of its healing powers, longevity, and wisdom. It is integral to our
traditional stories, well-being and perpetuation of our native culture. Incidental taking of this
traditionally-important animal is particularly disturbing to native people. Accordingly, the CGTO must
be notified concurrently with the FWS so that we may conduct the necessary balancing ceremonies.

According to information presented in the SWEIS, DOE will conduct preactivity surveys for cultural and
biological resources prior to project initiation. If biological resources such as the desert tortoise or its
habitat are determined to be present at the proposed project site, and avoidance of these is determined by
DOE to be impossible, it is the CGTO’s understanding from the information presented in the SWEIS that
project biologists will relocate and reintroduce these impacted biological resources elsewhere. Over the
past 14 years, various initiatives have been undertaken to relocate and reintroduce certain animals without
participation from the CGTO. In particular, this has occurred with the desert big horn sheep and the
desert tortoise near the southern portion of the NNSS.

Relocation and reintroduction of animals that require their adaptation to unfamiliar habitats are
considered highly sensitive religious acts and require oversight by Indian people. Relocating animals
from where originally placed by the Creator causes tremendous stress to the animals. They are in a new
environment, where food and water sources are unknown. These animals have been improperly removed
with disregard for their families and all they know. They must now seek the songs, prayers and voices of
the Indian people, as they are no longer in their homeland. They are isolated. This depletes their spirit.
Without cultural intervention, relocated animals are unable to reproduce, and often die of premature
deaths due to loneliness, thirst and hunger. Therefore, animals should not be relocated unless absolutely
necessary.

The desert bighorn sheep and the desert tortoise are both culturally sensitive animals to Indian people.
Among their many special qualities, when used ceremonially, they have the ability to bring rain and
reduce drought impacts. The reintroduction of desert bighorn sheep is a critical issue for us. For
relocation and reintroduction of animals to be successful, it is essential to have tribal representatives
involved throughout this process.

In the 2008 Draft NTS EIS Supplemental Analysis, the AIWS presented information regarding the
successful reintroduction of a gray wolf in Idaho during the late 1970’s, which was a collaborative effort
between American Indians and a Federal agency. On the day of release, a Federal liaison unlatched the
door of the cage and the animal scrambled out. Waiting for the wolf was an American Indian holy man in
traditional regalia, sitting on a horse and watching. The wolf and man gazed at each other and the man
spoke words welcoming the wolf back to its new home. The wolf stood for a few more seconds and
accepted the holy man’s encouragement and blessing. Then the wolf turned and ran into the forest.
Everyone present was very moved by the welcoming back ceremony. They knew that was the right thing
to do. The CGTO believes collaborative projects such as this underscores the need for American Indian
involvement whenever plant or animal species transplanted from other locations are reintroduced to the
NNSS area.

Once reintroduced, the desert bighorn sheep and the desert tortoise must be provided all of the resources
and considerations necessary to encourage them to remain in their new location. Resources include
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spiritual and cultural aspects that must be addressed by tribal specialists and cultural experts, and
consideration of other species in the area that may be affected negatively by these relocated animals, or
may compete with and impede successful rebalancing. This project can provide spiritual, cultural, and
ecological benefits to the CGTO, DOE, and the environment, consequently fulfilling the primary goal of
rebalancing. Implementation of this project will require the appropriate cultural experts to identify
projects sites, to inventory and evaluate the conditions, resources, and features of the sites, and to design
the restoration plan including off-site resources necessary to support project sites such as landings or
birthing places. This project would involve annual activities and monitoring site conditions.

The CGTO recommends DOE mitigate adverse impacts to biological resources through avoidance,
culturally-appropriate re-vegetation efforts, reintroduction of native animals, and traditional plant and
animal management methods. Indian people have extensive, traditional ecological knowledge and deep
concern for the biological resources of the area and should participate directly with DOE to mitigate
adverse impacts and protect these resources.

According to tribal elders, “Prior to re-vegetation efforts, we talk to the land to let it know what we plan
to do and ask the Creator for its help. We choose our seeds from the sweetest and the best plants, and
store them for the winter to dry. When the winter is over, we place the seeds in a moist towel or sock and
allow the new plant to sprout. We then plant the sprouts into small containers with soil until they are
ready to transplant into the ground. This is a long and delicate process, requiring patience and
knowledge passed down from our ancestors. If the plants are struggling to grow, we tag them and move
them to face the same direction as the sun.”

The DOE would benefit from this knowledge to enhance their re-vegetation efforts. The CGTO knows
DOE struggles with the success rates regarding the density and diversity of native plants during their re-
vegetation efforts. A co-stewardship approach to this land with the tribes would enable DOE to enhance
their re-vegetation efforts, saving time, money, and resources.

c.28 Air Quality and Climate

The CGTO knows that the air is alive. The Creator puts life into the air, which is shared by all living
things. When a child is born, he pulls in the air to begin its life. The mother watches carefully to make
sure that the first breath is natural and that there is no obstruction in the throat. It is believed if the day of
birth is a windy day, it is a good day and the child will have a good life.

According to tribal elders’ perspectives from Area 5 NNSS activities, ““ . .. You can listen to the wind.
The wind talks to you. Things happen in nature. Our people had weather watchers, who are kinds of
people who will know when crops and things should be done. They watch the different elements in nature
and pray to ask the winds to come and talk about these things. Sometimes you ask the north wind to come
down and cool the weather. The north wind is asked to blow away the footsteps of the people who have
passed on to the afterlife. That kind of wind helps people, it is positive. The wind also brings you songs
and messages. Sometimes the messages are about healing people, a sign that the sickness is gone now
from the person, or that it is coming to get that sickness to take it away, or it is coming to bring you the
strength that you will need to deal with the illness.”

Air can be destroyed, causing pockets of dead air. There is only so much alive air that surrounds the
world. If you kill the living air, it is gone forever and cannot be restored.

Dead air lacks the spirituality and life necessary to support other life forms. Airplanes crash when they
hit dead air. During a previous CGTO evaluation of the area, one member of the CGTO compared this
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Indian view of killing air with what happens when a jet flies through the air and consumes all of the
oxygen, producing a condition where another jet cannot fly through it.

As one tribal elder noted, “The spiritual journey of the Southern Paiute Salt Songs are affected as the air
quality is not the same as in the days of old. This Salt Singer wonders what is going to happen if the
situation isn’t corrected. Southern Paiutes need this spiritual journey to ascend their deceased to the next
life.”

As people are emitting things into the air that are unnatural, such as radiation from atomic blasts or dust
and debris from decontaminating and decommissioning old NNSS buildings, climatic changes such as
droughts are occurring because the air is being disrespected. As the air continues to be disrespected, it
perpetuates and intensifies imbalance throughout the environment. This impacts many resources,
including the land, soil, water, plants, and animals.

Dust devils in various forms and sizes are culturally significant to Indian people and known to bring

harm. The CGTO knows the frequency and intensity of dust devils have increased within the NNSS and
the surrounding area. Dust devils contain negative energy, and can disperse hazardous and radioactive
contaminants from the soil at the NNSS. Their spirits can bring harm if the air is disrespected and if you
watch it or allow them to come near or pass through you. If this occurs, a person will become ill and must
seek cultural intervention to heal.

Some Indian people who were present during aboveground nuclear tests at the NNSS believe that the
sickness they have came from the radiation. To some of these people, the effects of the radiation were in
addition to what happened when the air itself was killed. Some tribal elders believe that even when the
plants survived the effects of radiation, the dead air killed many of them or made some lose their spiritual
power to heal things.

As noted by tribal elders, “Sheep and other animals are being born out of season, which places them at
greater risk from predators and from living full lives. Consequently, their loss adversely impacts our
cultural survival, as many of our stories and traditions surround these animals. Weather is out of
balance. For example, when it snows, one can also hear thunder. Native people observe the changed
nature of the vegetation and blame the atmospheric change on the air quality from the bomb testing on
the NNSS.”

The CGTO recognizes that climatic change is occurring and will continue to impact the natural resources
of the NNSS and the surrounding region. When rain gauge data are averaged over a decade they can mask
the reality that plants and animals are adjusted to regular cycles of rain and snow. Isolated heavy rain
events can increase the annual rainfall amounts, but are largely not useful for sustaining life. Plants and
animals need the climate to return to its historic, normal annual rainfall that is more evenly dispersed by
season.

The CGTO knows that ceremonies have historically helped manage the climate in the NNSS region.
Unfortunately, we have not been able to perform these ceremonies since the NNSS area was used for
nuclear testing and our Holy Land continues to suffer. To facilitate the healing of this area, DOE must
make provisions for the CGTO to access the land and perform these rituals, which are further described
below.

Calling the Rain

Rain calling is an important aspect of American Indian life and culture. Rain ceremonies associated with
the spiritual world help facilitate rain production, and are led by rain callers, often called rain shamans or

C-20



Appendix C
American Indian Assessment of Resources and Alternatives Presented in the SWEIS

rain doctors in the English language. The rain caller calls upon the rain by singing songs, and is aided by
his spirit helper, which is usually in the form of a mountain sheep. The mountains also had important
roles in this activity, and are called up to interact with the clouds and the sky to call down the rain.

Individual traditional Indian people can also bring rain. This is done by turning a stinkbug7 on his back.
The rain will come, provided the stinkbug allows a person to tickle his belly with a small stick. As this
person prays, he tells the stinkbug why he is asking for rain.

If too much rain falls, certain precautions are taken. For example, the children are not allowed to shake
willows that would be used for weaving or to kill frogs as this brings more rain. Hummingbirds are not
killed for many reasons, but if they are killed, this brings on flooding and lightning storms, with lightning
killing the person who killed the hummingbird.

Snow Making Ceremonies

The Snow Ceremony was performed in the fall to ensure a good winter with heavy snow fall. The
spiritual leader, often called a weather doctor in the English language, would call the people together and
meet at a special place in the mountains, sometimes near a pine nut gathering area. The spiritual leader
would sing songs and offer prayers.

According to Indian tradition, the Snow Ceremony is performed during the late fall when the weather
becomes cold. A part of this ceremony involves calling on the Snow Fleas. They represent a special
category of American Indian environmental knowledge because they are almost invisible and live at the
highest elevations on the mountains. The Snow Fleas are the ones that make the snow wet and absorb
into the mountain. Without them, the snow is dry and evaporates quickly, and there is less water for the
mountains and the valleys below. The Snow Ceremony is conducted in relationship with ceremony of the
seeds where young girls dance with seeds in winnowing trays and a spiritual person sings songs to bring
whirlwinds, which surround the dancers and scatter the seeds as a gesture of fertilizing the earth. Water is
called upon to nourish the soil and the seeds to make them fertile.

Balancing Ceremonies

The earth needs to be rebalanced. The CGTO knows that the air, the climate and all of the Earth’s living
resources are struggling to adapt and recover from the current drought. As Indian people, we have a
responsibility to help them recover and regain balance. According to tribal elders, “We need to access
strategic locations to restore the climate. We need access to conduct balancing ceremonies for the well-
being of the people and the well-being of the future—access to the past, the present, and the future. The
prayers are far-reaching, and include the environment, people, and everything. The ceremonies and
prayers are needed to renew the earth and should be conducted semi-annually by Indian people.”

We recommend that Indian people perform balancing ceremonies to try to restore the balance to the air,
the climate, and the Earth’s living resources. lIdeally, balancing ceremonies are done in the spring and
fall, to pray for good crops and to pray for plentiful harvest, respectively. At a minimum, DOE should
make arrangements for Indian people to access the NNSS annually to perform these ceremonies.

Renewal ceremonies, or balancing ceremonies, such as these have successfully been conducted with other
federal agencies for many years, and we strongly encourage DOE to do the same.

" Called “Bee-voos™ in Western Shoshone and Wu-who-koo-wechuts in Southern Paiute.
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C.29 Visual Resources

All landforms within the NNSS have high sensitivity levels for American Indians. The ability to see the
land without the distraction of buildings, towers, cables, roads, and other objects is essential for the
spiritual interaction between Indian people and our traditional lands.

Views from places are an important cultural resource that contributes to the location and performance of
American Indian ceremonialism. Views combine with other cultural resources to produce special places
where power is sought for medicine and other types of ceremony. Views can be of any landscape, but
more central viewscapes are experienced from high places, which are often the tops of mountains and the
edges of mesas. Indian viewscapes tend to be panoramic and are made special when they contain highly
diverse topography. The viewscape panorama is further enhanced by the presence of volcanic cones and
lava flows.

Viewscapes are tied with songscapes and storyscapes especially when the vantage point has a panorama
composed of multiple locations described by traditional songs or stories. Our traditional songscapes and
storyscapes can be compromised if projects like geothermal energy development are pursued. If
geothermal resources are altered, our songs and stories will be impacted and will no longer accurately
reflect key traditional aspects of the viewscape.

The CGTO recognizes the cultural significance of viewscapes and have identified a number of these on
the NNSS. The Timber Mountain Caldera contains a number of significant vantage points with different
panoramas including but not limited to Scrugham Peak, Shoshone Mountain, and Buckboard and Pahute
Mesas. The CGTO feels revisiting sites within the viewscapes are essential to Indian people to interact
with the land, communicate with the spirits who watch over the land, conduct religious ceremonies with
prayers and songs, and monitor each site’s condition. Special considerations should be given to tribal
elders and youth to provide an educational experience and reinforce positive connections with our culture.

Central to the Indian experience of viewscapes is isolation and serenity in an uncompromised landscape.
If construction and operation of the proposed activities proceed in a culturally-inappropriate manner, then
visual resources within the NNSS area will be adversely impacted, further perpetuating an unbalanced
environment. To restore balance to the environment and it’s visual resources, the DOE must provide
access for Indian people to conduct religious and cultural ceremonies to fulfill traditional obligations. In
this manner, we can restore and preserve our spiritual harmony as a whole.

The CGTO knows many of the activities described under the proposed action and alternatives, such as
those associated with facility construction and environmental restoration, will adversely impact visual
resources. For Indian people, the adverse impact to visual resources will most certainly impact the
spiritual harmony of the environment as a whole. Facility construction and operation will impede visual
resources, and affect the solitude and cultural integrity of the land.

Visual resources may be negatively impacted if proposed solar enterprise zones and geothermal projects
are pursued. The CGTO must be part of any additional, future discussions of these projects at a minimum
as these may impact visual resources and may degrade traditional and cultural ceremonies.

According to the information presented by DOE in the SWEIS regarding the no action alternative, the
CGTO knows the NNSS has been selected to pursue the development of the solar enterprise zone within
Area 25. We also understand the project schedule presented in the Memorandum of Understanding
between DOE and DOI initiates environmental evaluations in July 2010. The CGTO must be part of any
additional, future environmental assessments as this proposed activity will adversely impact visual
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resources and degrade traditional and religious ceremonies. The visual quality of the landscape will lose
its integrity and the viewscape will be marred from the introduction of considerable infrastructure directly
visible from U.S. 95. For Indian people, an adversely impacted resource will most certainly impact the
spiritual harmony as a whole. Therefore, Indian people will need to perform ceremonies, offer prayers,
and sing songs in an effort to mitigate these impacts. If construction proceeds, DOE will need to make
provisions for Indian monitors to assess the construction footprint and implement traditional techniques
that require minimum ground-disturbing actions.

Fundamentally, the CGTO struggles with the idea of pursuing solar energy as a “cleaner” form of energy
and the potential impacts to the Sun. According to some tribal elders, “The Sun is like a big battery.
Once you drain its power, will it die? For those spiritually connected to the Sun, we are concerned about
unnaturally harnessing it’s power. We know the Sun was given only so much energy. If the Sun is
drained, how will it be replenished? If the Sun goes away, everything will die. The stories and activities
of our ancestors are tied greatly to the Sun. Today, our prayers and ceremonies still travel or rely on its
strength.”” Because of the complexity and potential implications to the environment, to the cultural and
visual landscape, and for our own survival, it is imperative that DOE support an ethnographic study to
evaluate the cultural implications of pursuing solar energy on the NNSS. The CGTO also recommends
Indian people provide their expertise in the development of the Solar Enterprise Environmental
Assessment.

Although DOE proposes to mitigate visual resource impacts by painting structures to reduce visibility, the
CGTO knows additional mitigation measures are necessary. The CGTO recommends that landscape
modifications, including those associated with environmental restoration activities, be done in
consultation with American Indians. Specifically, we recommend DOE make provisions for Indian
people to access the land and culturally assess its visual resources. DOE should employ Indian people to
participate in annual monitoring of land disturbing activities throughout the duration of the project. The
CGTO should also participate in restoring the land, and concealing infrastructure using traditional Indian
re-vegetation methods, as we have described in Section C.2.7. Finally, we strongly encourage DOE to
make provisions for Indian people to conduct ceremonies, and offer prayers and songs in an effort to re-
balance this adversely impacted resource.

C.2.10 Cultural Resources

American Indians consider cultural resources to include not only archaeological remains left by their
ancestors but also natural resources and geologic formations in the region, such as plants, animals, water
sources, minerals, and natural landforms that mark important locations for keeping their history alive and
for teaching their children about their culture.

The NNSS area and nearby lands were significant to the Western Shoshone, Southern Paiute, and Owens
Valley Paiute and Shoshone people. The lands were central in the lives of these people and were
mutually shared for religious ceremony, resource use, and social events (Stoffle et al. 1990a and b).
When Europeans encroached on these lands, the numbers of Indian people, their relations with one
another, and the condition of their traditional lands began to change. European diseases killed many
Indian people; European animals replaced Indian animals and disrupted fields of natural plants;
Europeans were guided to and then assumed control over Indian minerals; and Europeans took Indian
agricultural areas. Indian people believe that the natural state of their traditional lands was what existed
before European contact, when Indian people were fully responsible for the continued use and
management of these lands.

The withdrawal of Nevada’s lands for military purposes in the 1940’s, followed by use of the land by the
DOE continued the process of Euroamerican encroachment on Indian lands. Land-disturbing activities
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followed, thus causing some places to become unusable again for Indian people. On the other hand,
many places were protected by this land withdrawal because “pothunters” were kept from stealing
artifacts from rock shelters and European animals were kept from grazing on Indian plants. The forced
removal of Indian people from the land was combined with their involuntary registration and removal to
distant reservations in the early 1940s. Indian people were thus removed from lands that had been central
to their lives for thousands of years.

The CGTO knows, based upon its collective knowledge of Indian culture and past American Indian
studies, that American Indian people view cultural resources as being interconnected. Thus, certain
systematic studies of a variety of American Indian cultural resources must be conducted before the
cultural significance of a place, area, or region can be fully assessed. The following is a list of studies
that are required for a complete American Indian assessment:

Ethnoarchaeology — the interpretation of the physical artifacts produced by our Indian ancestors

Ethnobotany® — the identification and interpretation for the plants used by Indian people

Ethnozoology® —the identification and interpretation of the animals used by Indian people

Rock art — the identification and interpretation of traditional Indian paintings and rock peckings

Traditional Cultural Properties — the identification and interpretation of places of central cultural

importance to a people, often referred to as “power places” by Indian people

Ethnogeography - the identification and interpretation of soil, rocks, water, and air

7. Cultural landscapes — the identification and interpretation of spatial units that are culturally and
geographically unique area for American Indian people. Examples of these include songscapes,
storyscapes, and spiritual trails.

8. Ethnoastronomy — includes the identification and interpretation of the universe within and beyond

the earth’s atmosphere, and its influence on American Indians and their environment.
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When all of these subjects have been studied, American Indian people assess the information and answer
three critical questions: (1) What is the natural condition of this portion of our traditional lands? (2) What
has changed due to NNSS activities? And, (3) What impacts will proposed activities have on either
furthering existing changes in the natural environment or restoring our traditional lands to their natural
condition? Tribal governments and organizations must then have the opportunity to review the recorded
thoughts of its elders to determine their support of the conclusions.

DOE has supported several cultural resource studies at the NNSS, most occurring as a result of
recommendations made by the CGTO in the 1996 NTS FEIS and commitments made by DOE in the
subsequent Record of Decision. Many of these studies are cited throughout Appendix C of the SWEIS.
These studies were also designed to comply with various federal laws and executive orders, including
AIRFA, Native American Grave Protection and Repatriation Act, and Executive Order 13007, Indian
Sacred Sites.

Through these studies, the CGTO confirmed that American Indians used traditional sites in the NNSS
area to make tools, stone artifacts, and ceremonial objects; many sites are also associated with traditional
healing ceremonies and power places. Several areas in the NNSS region are recognized as traditionally or
spiritually important. For example, Fortymile Canyon was an important crossroad where trails from such
distant places as Owens Valley, Death Valley, and the Avawatz Mountain came together. Black Cone, in
Crater Flat, is an important religious site that is considered to be an entry to the underworld. Alice Hill,

8 Ethnobotany is sometimes also referred to as ethnoflora.
® Ethnozoology is sometimes also referred to as enthofauna.
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(refine location with acceptable language) is also regarded as a culturally important place (AIWS 2005).
Prow Pass was an important ceremonial site and, because of this religious significance, tribal
representatives have recommended that DOE avoid affecting this area (Stoffle et al. 1988). Oasis Valley
was another important area for trade and ceremonies. In 1993, tribal members visited a rockshelter site
containing perishable basketry and crookneck staff on the NNSS, and recommended that the items be left
in place, with annual monitoring to assess their condition. Other areas are considered important based on
the abundance of artifacts, traditional-use plants and animals, rock art, and possible burial sites.

The CGTO knows the distribution and density of sites has not changed since the 1996 NTS EIS. We
know the largest number of recorded cultural resources is in the northwest part of the NNSS, on and
around Jackass Flats, Yucca Mountain and Shoshone Mountain. This is because numerous activities were
conducted on those portions of the NNSS within the last 14 years, less attention has been directed to these
regions, and adverse impacts to these areas have been minimized.

The CGTO recommends tribal visits to monitor the state of cultural sites located within the NNSS and to
offer blessings. The CGTO also recommends tribal visits to areas that have been designated for
repatriation, such as the Timber Mountain area, and periodic assessments conducted to comply with
NAGPRA. According to a tribal elder, ““When Indian people are buried, they are never meant to be
disturbed. Laws, such as NAGPRA, are difficult for Indian people to implement because they force us to
come up with blessings and methods to address something abnormal and contrary to ceremonial intent.”

C.211 Waste Management

We continue to strongly oppose the transportation, storage and disposal of radioactive waste at the NNSS;
however, Indian people must continue to fulfill our birth-rite obligation to care for our Holy Land and do
what we can to try to restore balance to Area 5 and other contaminated locations.

The CGTO knows the NNSS is used to dispose of low-level radioactive waste and low-level mixed
radioactive waste (i.e., containing certain hazardous wastes) in Area 5, and non-hazardous waste and
debris. Indian people hold traditional and scientific views of radioactive materials and waste. As an
example, the former builds on the view that all resources--including the rocks--are alive. Radioactive
rocks are powerful, but they can become “angry rocks” if they are removed without proper ceremony,
used in a culturally inappropriate way, disposed of without ceremony, or placed where they do not want
to be (Stoffle et al. 1989b and 1990b). The practice of dealing with “bad medicine” or neutralizing
negative forces is a part of our traditional culture. Indian knowledge and use of radioactive rocks, or
minerals, in the western United States goes back for thousands of years. Areas with high concentrations
of these minerals are called dead zones. Such areas contain places of power or energy and can only be
visited or certain minerals used under the supervision of specially-trained Indian people, who are
sometimes referred to in the English language as a shaman or medicine man (Stoffle and Arnold 2003).
Therefore, the DOE would benefit from this knowledge if applied correctly.

A head Salt Song singer and religious leader for the Chemehuevi Paiutes once explained the impacts of
radiation as follows:

“Our spirits will paint their faces and become angry because they are disturbed by the presence of angry
rocks. When we are out there now, it is still and peaceful; it is like being in a church chamber. Radiation
will disturb the harmony . . . It will no longer be the same. It will be violated. All the previous songs
stories that have been shared in the area will be disturbed. Once a song is sung it continues to be there.
When you sing a song you are on the trail — your spirit is making that trip. You are describing where you
are at and what is happening. You tell in the song where you are and what you are doing. When people
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go to these areas today a person can get a song. Previous songs live in the mountains in the canyons. If
you were a gifted person that was meant to be an owner of the song you can actually hear it. . . . There
are still areas today where you can go and hear the song. Some people hear the songs and it scares them
because they do not know what it is. Young people need to be told what it is they are hearing. The places
need to be protected from damage so the songs continue to be there for future generations. It is like a
delayed echo that never goes away and can come again and again to new people.”

We are very concerned about the tritiated liquids disposed at the NNSS and treated by evaporation into
the air from ponds, open tanks, and sewage lagoons. The CGTO is concerned about the ponds drying up
and the airborne residue adversely impacting the environment.

According to tribal elders,

“Evaporating tritium like this is not a natural process. The natural environment is altered. The wildlife
could drink this contaminated water, birds could land on the ponds, insects and vegetation can become
contaminated. This contamination would then adversely impact the food chain. We are concerned the
animals will become contaminated or sick if they ingest other contaminated species in the food chain.
How can they clean themselves to survive? How can DOE contain this contamination? ”’

We are also concerned about adverse impacts to the land, animals, plants, water, air, and insects from the
waste and noise generated during explosive waste detonation at the Area 11 Explosives Ordnance
Disposal Unit. Indian people have witnessed the destructive force of explosive detonations and the
resulting destruction to the environment. For example, animals relocate to unfamiliar habitats, which
adversely impact their survival rate. Air is adversely impacted, increasing the occurrence of dead air'.
Noise and vibration from the detonations impact the insects, and disrupt vegetation growth.

Indian people know if the earth and environment are being disrespected, such as in Areas 5 and 11, the
spirits that protect and watch over these can become upset and respond negatively. This can result in the
characteristics of the environment changing, causing animals to leave their natural habitats, reducing the
native vegetation™, further reducing water resources, and increasing occurrences of perceived mishaps.

The CGTO is also concerned about transporting hazardous and radioactive waste through American
Indian homelands and adversely impacting their health and environment. Many of the Indian land within
the region of influence are located in remote areas with limited access by standard and substandard roads.
Should an emergency situation resulting from NNSS related activities including the transportation of
hazardous and radioactive waste occur, it could result in the closure of a major reservation road. If a
major (only) road into a reservation is closed, numerous adverse social and economic impacts could
occur. For example, Indian students who have to travel an unusually high number of miles to or from
school could realize delays. Delays also could occur for regular deliveries of necessary supplies for
inventories needed by tribal enterprises and personal use. Purchases by patrons of tribal enterprises and
emergency medical services in route to or from the reservation could be dramatically impeded. Potential
investors interested in expanding tribal enterprises and on-going considerations by tribal governments for
future tribal developments may significantly diminish because of the perceived risks associated with
NNSS related activities including the transportation of radioactive waste.

Finally, the CGTO struggles with the ethics of relocating radioactive waste from other American Indian
lands so those people can live without fear of radioactivity. We are greatly concerned about the adverse
spiritual, environmental, and health impacts associated with relocating these angry rocks from their

0 For additional information on dead air, see Appendix C.2.8.
11 Reducing the natural vegetation may result in the introduction of noxious weeds.
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current locations to our Holy Land. We believe transporting these to our land perpetuates animosity and
discord among tribal governments. We strongly encourage DOE to host a break out session among the
culturally affiliated tribes associated with the NNSS and the multi-state waste generator facilities during
the 2011 NNSS Generator Workshops to facilitate further discussion and understanding, and each, annual
generator workshop thereafter.

The CGTO recommends DOE allocate funds and resources for Indian people to conduct systematic
ethnographic studies of these waste management programs. If DOE selects the expanded use alternative,
the CGTO must conduct a cultural assessment of the Area 3 RWMS prior to new use to mitigate potential
impacts.

The CGTO supports DOE’s intention to minimize waste within the NNSS area. We encourage the DOE
to partner with us to develop and participate in DOE’s waste minimization and pollution prevention
programs. In particular, the waste minimization efforts described in the SWEIS regarding land
commitments must include members of the CGTO to ensure the cultural implications of these decisions
are considered prior to implementation.

C.2.12 Human Health

As discussed previously in Section C.2.7, Biological Resources, it is widely known that many tribal
representatives still collect and use plants and animals found within the NNSS region. Many of the plants
and animals cannot be gathered or found in other places. Consumption patterns of Indian people who still
use plants and animals for food, medicine, and other cultural or ceremonial purposes force the CGTO to
question if its member tribes are still being exposed to radiation, and possibly hazardous waste located at
the NNSS.

The CGTO is aware that, typically, risk assessment models have been used and accepted as a means of
mathematically calculating potential risks and assessments to human health and safety. While these
models project the potential impacts based on a worst-case scenario, they do not consider the perceived
risks which are considered meaningful to Indian people. The lack of knowledge of an unfamiliar concept
can lead to a feeling of perceived danger. A perceived danger or hazard associated with something can be
very real to Indian people. Indian people view things holistically and believe that everything is
interrelated resulting in a cause-and-effect model. This is contrary to scientific models that tend to
compartmentalize things from a mathematical point of view, calculating potential risks to health and
safety. This viewpoint often does not consider perceived risks, which play an integral role to American
Indian cultural beliefs. To address this important issue, DOE listened to the recommendations from our
people and commissioned a study in 1998 to evaluate perceived risks of radiation to Indian people. (See
C.2.5 for additional information regarding this study.)

Emergency Preparedness

The CGTO knows that some of our member tribes are within close proximity to the NNSS and TTR.
These Indian people will be directly, adversely, and potentially irrevocably impacted if an emergency
occurs from DOE activities.

Indian reservations within the region of influence are located in remote areas with limited access by
standard and substandard roads. Should an emergency situation resulting from NNSS-related activities,
including the transportation of hazardous and radioactive waste occur, it could result in the closure of the
main transportation artery to that land. If a major (only) road into a reservation closes, access to hospitals
and medical facilities could be impeded or cut off entirely. Delays could occur for regular deliveries of
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necessary supplies, such as food and medicine. Emergency medical services en route to or from the
reservation could result in death.

Accordingly, the CGTO recommends DOE collaborate with potentially affected tribes to develop
emergency response measures. In particular, we understand DOE has developed the NNSS Emergency
Preparedness Plan and an emergency management program. Each tribal government must have a copy of
this plan, and participate in the training and implementation of the emergency management program set
forth by DOE and its contractors.

Noise and Vibration

Numic people sing the souls of deceased tribal members to the afterlife in a multiple day ceremony called
the Cry. The songs sung are called Salt Songs, a name derived from a spiritual journey taken by two
sisters. The path of the journey is punctuated by topographically special places, which are reached at the
end of various songs or sets of songs. The interactions between songs and places create a songscape
(Stoffle, Halmo, and Austin 1997). The CGTO knows Salt Songs follow a spiritual trail. Salt Songs are
still sung by Indian people today.

Noise can be a deterrent and a distraction. Noise upsets the spirituality of the area, negatively impacting
the ability of salt songs to be heard. Because the thoughts and focus are interrupted, the balance, harmony,
and well-being of the community as a whole become affected.

Increased aircraft activities proposed in the SWEIS will increase the noise and vibration throughout the
area. According to one tribal elder, “Noise and vibrations [from the proposed increased air traffic] will
cause the animals to migrate from the area. The animals are placed where they are by the Creator.
Forcing them to move results in their loss of power, their life span is shortened, and their very existence
is endangered. This could disrupt the entire food chain. If these are used culturally and traditionally for
medicines, stories, and songs, then harmony is broken. The Creator put them in their area. If you move
them outside of their home, then their spirit dies and will cause undo and irreparable stress. They are
grounded in the area. If habitats and animals are disturbed, then the benefit of salt songs and stories are
diminished and will harm the culture of our people. The mountain needs to hear our songs, to hear our
voices, and to still know that we are here. If we are not out there performing these, then the mountain,
the wind, the water, and all of the others will continue to be unbalanced. This needs to be part of the
Environmental Restoration process. People don’t understand harmony. This is our destiny and our
responsibility. We are all woven together. The spirits are waiting for the Indian people to come back and
to talk to them so that they can heal. We believe it is now time to allow the Indian people to begin the
healing process. To do this, we propose balancing ceremonies.”

The CGTO recommends that DOE work with us to develop a schedule to allow Indian people access to
specific areas and perform traditional ceremonies. The CGTO also recommends the DOE establish quiet
zones near or on the NNSS where and when Indian people are conducting these ceremonies.

Gold Meadows is extremely important to the Indian people. There are known culturally-sensitive
resources in the area that must be protected and undisturbed from noise and human intrusion. Noise
pollution becomes a disturbance and a hindrance to the singing of Salt Songs. Therefore, the CGTO
recommends this area in particular become a no fly zone.

C.2.13 Environmental Justice

Federal agencies are directed by EO 12898, Environmental Justice, to detect and mitigate potentially
disproportionately high and adverse human health or environmental effects of its planned programs,
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policies, and activities to promote nondiscrimination among various populations in the United States. In
the Record of Decision for the 1996 NTS EIS, DOE recognized the need to address environmental justice
concerns of the CGTO based on disproportionately high and adverse impacts to their member tribes from
DOE NNSS activities. In the 2002 NTS Supplemental Analysis, DOE concluded that the selection and
implementation of the Preferred Alternative would impact its member tribes at a disproportionately high
and adverse level, perpetuating environmental justice concerns. The CGTO maintains that
environmental justice concerns continue to exist.

Of special concern to the CGTO is the potential for holy land violations, cultural survival-access
violations, and disproportionately high and adverse human health and environmental impacts to the
Indian population. These environmental justice issues need to be addressed in the NNSS SWEIS.

There is no question that the holy lands of Indian people have been, continue to be, and will be impacted
by activities at the NNSS. It is also well known that only Indian people have lost cultural traditions
because they have been denied free access to many places on the NNSS where ceremonies need to occur,
where plants need to be gathered, and where animals need to be hunted in a traditional way. Prior to
undertaking or approving activities at the NNSS, the CGTO recommends that DOE comply with EO
12898 and EO 13127 by facilitating tribal access to the NNSS, sponsoring an Indian subsistence
consumption study, and sponsoring a study to determine perceived health risks and environmental
impacts resulting from NNSS activities to CGTO member tribes.

On February 11, 1994, President Clinton signed EO 12898 which mandated each federal agency to review
and achieve environmental justice as part of its mission by identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs, policies, and
activities on minority and low-income populations in the United States. Specifically, each federal agency
is to (1) promote enforcement of all health and environmental statutes in area with minority and low-
income populations, (2) ensure greater public participation, (3) improve research and data collection
relating to the health and environment of minority and low-income populations, and (4) identify
differential patterns of consumption of natural resources among minority and low-income populations. In
addition, the environmental justice strategy shall include, where appropriate, a timetable for undertaking
identified revisions and consideration of economic and social implications of the revisions.

The EO requires federal agencies such as the DOE to (1) identify an internal administrative process for
developing its environmental justice strategy, and inform the Interagency Work Group on Environmental
Justice (IWGEJ) within 4 months from the date of the order; (2) provide the IWGEJ with an outline of its
proposed environmental justice strategy within 6 months; (3) provide the IWGEJ with the actual
environmental justice strategy within 10 months; (4) finalize the strategy and provide a copy and written
description of its strategy within 12 months to the IWGEJ including the identity of several specific
projects that can be promptly undertaken to address particular concerns; and lastly, (5) report its progress
in implementing its agency-wide environmental justice strategy within 24 months to the IWGEJ.

The CGTO has other concerns that fall within the context of EO 12898, such as subsistence consumption.
Subsistence consumption requires the DOE to collect, maintain, and analyze information on consumption
patterns such as those of Indian populations who rely principally on fish and/or wildlife for existence.
Most importantly, the EO mandates each federal agency to apply equally their environmental justice
strategy to Native American programs and assume the financial costs necessary for compliance.

To date, DOE has not shared its design and implementation strategy for Environmental Justice with the
CGTO, nor has it identified and analyzed subsistence consumption patterns of natural resources by Indian
people within the region of influence. Since the EO specifically addresses equity to Indian people and
low-income populations, it is critical that the DOE immediately address the concerns of Indian tribes and
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communities by conducting systematic ethnographic studies and eliciting input necessary for
administrative compliance and in the spirit of the DOE American Indian Policy. This policy outlines
seven principles in its decision making and interaction with Federally-recognized Tribal governments. It
requests that all Departmental elements ensure Tribal participation and interaction regarding pertinent
decisions that may affect the environmental and cultural resources of Tribes. Of particular interest within
these seven guiding principles is (1) Recognize the Department’s trust responsibility. (2) Commit to a
government-to-government relationship. (3) Consult with Tribes to assure rights and concerns are
considered prior to taking actions, making decisions, or implementing programs. (4) Consult with Tribes
about potential impacts of proposed DOE actions on cultural resources or religious concerns that will
avoid unnecessary interference with traditional religious practices. (5) The Department will initiate a
coordinated effort for technical assistance, economic self determination opportunities and training.

In the Record of Decision for the 1996 NTS EIS, DOE recognized the need to address environmental
justice concerns of the CGTO based on disproportionately high and adverse impacts to their member
tribes from DOE NNSS activities. In the 2002 NTS Supplemental Analysis, DOE concluded that the
selection and implementation of the Preferred Alternative would impact its member tribes at a
disproportionately high and adverse level, perpetuating environmental justice concerns. The CGTO
maintains that environmental justice concerns continue to exist and include (1) holy land violations,
(2) cultural survival-access violations, and (3) disproportionately high and adverse human health and
environmental impacts to the Indian population.

C.2.131  Holy Land Violations

American Indian people who belong to the CGTO consider the NNSS lands to be as central to their lives
today as they have been since the creation of their people. The NNSS lands are part of the holy lands of
Western Shoshone, Southern Paiute, and Owens Valley Paiute and Shoshone people. The CGTO
perceives that the past, present, and future pollution of these holy lands constitutes both Environmental
Justice and equity violations. No other people have had their holy lands impacted by NNSS-related
activities. Prior to undertaking or approving new activities, the CGTO should be funded to design,
conduct, and produce a systematic American Indian Environmental Justice study.

C.2.13.2 Cultural Survival-Access Violations

One of the most detrimental consequences to the survival of American Indian culture, religion, and
society has been the denial of free access to their traditional lands and resources. Loss to access to
traditional food sources and medicine has greatly contributed to undermining the cultural well-being of
Indian people. These Indian people have experienced, and will continue to experience, breakdowns in the
process of cultural transmission due to lack of free access to government-controlled lands and resources
such as those in the NNSS area. No other people have experienced similar cultural survival impacts due to
lack of free access to the NNSS area.

In 1996, President Clinton signed EO 13007, Indian Sacred Sites. The EO promotes accommaodation of
access to American Indian sacred sites by Indian religious practitioners and provides for the protection of
the physical integrity of such sites located on federal lands. The CGTO recommends that open access be
allowed for American Indians who must conduct their traditional ceremonies and obtain resources within
the NNSS study area. Unfortunately, however, land disturbance and irreparable damage of cultural
landscapes, potential TCPs, and cultural resources may render certain locations unusable.

C-30



Appendix C
American Indian Assessment of Resources and Alternatives Presented in the SWEIS

C.2.133 Disproportionately High and Adverse Human Health and Environmental Impacts to
the Indian Population

It is widely known that many tribal representatives still collect and use plants and animals that are found
within the NNSS region. Many of the plants and animals cannot be gathered or found in other places.
Consumption patterns of Indian people who still use plants and animals for food, medicine, and other
cultural or ceremonial purposes and the issues raised in this study force the CGTO to question if its
member tribes are still being exposed to radiation, and possibly hazardous waste located at the NNSS.

C.3 American Indian Assessment of Alternatives

Since the early 1990’s, DOE provided opportunities for representatives of the CGTO to visit portions of
the NNSS and identify important places, spiritual trails, and landscapes of traditional and contemporary
cultural significance.12 These actions by DOE are considered positive steps towards fulfilling its trust
responsibility through facilitating co-stewardship and land management strategies between DOE and the
CGTO; however, this is an ongoing process.

The CGTO is concerned about culturally-perceived harmful land disturbing DOE actions described in
Chapter 3 and Appendix A of this SWEIS. We are concerned because these actions adversely impact the
NNSS land and offsite locations, which in turn affect the American Indian cultural landscape. To avert or
minimize these impacts, the CGTO recommends DOE and the CGTO develop co-management strategies
to help protect the land by implementing the following actions before continuing with these current or
proposed activities:

o Identify those areas that have been disrespected and culturally damaged, so that balance can once
again be restored

e Avoid further harmful ground-disturbing activities
e Make mitigation or restorable areas a top priority

e Avert or minimize damage to geological formations important to the cultural and ecological
landscape

e Implement collaborative environmental restoration techniques that require minimum ground
disturbing activities

e Continue to pursue systematic consultations with American Indians so that potentially impacted
resources can be readily identified, alternative solutions discussed, and adverse impacts averted

o Provide American Indian people increased access to culturally significant areas so that we can use
our knowledge, prayers, and traditions to effectively restore balance to the natural and spiritual
harmony of the NNSS area and offsite locations.

In addition, the CGTO recommends DOE and the CGTO continue to hold annual meetings to discuss
current and proposed actions in greater depth, to deliberate potential impacts, and to consider and develop
mutually acceptable mitigation measures. This is particularly necessary for those actions requiring
additional NEPA analysis, including but not limited to solar and geothermal energy development.

12 Because this is a public document, the exact locations of these areas will not be revealed unless determined necessary during
government-to-government consultation.
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We believe we have been created in these lands. Because of this birth-right and tie to our ancestral land,
the CGTO believes we have undeniable rights to interact with its precious resources, and a continuous
obligation to protect it. The CGTO takes this responsibility very seriously and has developed our input
for the alternatives presented throughout Section C.3 so we may fulfill this obligation.

C31 No Action Alternative
C311 National Security/Defense Mission

The CGTO’s concerns and perspective regarding the National Security/Defense Mission is presented
here, which summarizes our views and applies to all aspects of this mission, including those pertaining to
the Stockpile Stewardship and Management Program; the Nuclear Emergency Response,
Nonproliferation, and Counterterrorism Program; and the Work for Others Program. According to tribal
elders, “There is always going to be testing. Areas such as Ula support underground testing is where the
affects are evaluated. There are programs and facilities where stockpile stewardship and management
activities are currently performed. The CGTO knows that DOE maintains and conducts experiments and
testing at various locations throughout the NNSS. We continue to be concerned about these activities and
their impacts to the cultural landscape. Our involvement is essential to restoring and maintaining the
balance to the land and its resources.”

The CGTO understands the National Security Defense Mission includes complying with the nuclear
weapons test moratorium of 1992, which precludes new underground nuclear testing. We also understand
DOE is required to maintain a state of readiness to resume nuclear tests if so directed by the President.
The CGTO continues to be intensely opposed to underground nuclear testing. In consideration of our
ancestral ties and proximity to the land, the CGTO must be informed prior to any preparations for testing
S0 we can protect the spiritual and physical health of our people.

The CGTO understands the fundamental intent of the Nonproliferation and Counterterrorism projects is to
promote world peace and reduce the need to use the NNSS and its offsite locations for nuclear weapons
production, storage, assembly, and testing. However, the CGTO believes these activities may increase
the number of weapons stored, disassembled, and disposed. These dangerous conditions may result in the
land becoming angry and further contaminated, thereby impeding our ability to access important
resources on our ancestral land.

The CGTO knows from past experience, but not formal study, that military training exercises and
weaponry tests can adversely impact cultural resources. Military people move across the land on foot and
in vehicles without either the time or the purpose to pay attention to the plants that are being disturbed,
the animals that are being dislocated, or the archaeological material and other important resources
underfoot.

Often geographically distinctive power places or culturally-sensitive areas are targeted without regard or
knowledge of the significance to Indian people. Military exercises involving aircraft disrupt the harmony
within the cultural landscape. Cultural resources may be damaged when conventional weapons are fired
nearby. The environmental setting is disrupted from the noise and vibrations associated with these
military operations and overflights. Noise and vibrations upset the spirituality and solitude of the area,
negatively impacting songscapes and storyscapes. When the thoughts and focus are interrupted, the
balance and well-being of the community as a whole become affected.
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C.J3.1.2 Environmental Management Mission

The CGTQO’s concerns and perspective regarding the Environmental Management Mission are presented
under the Waste Management Program (Section C.3.1.2.1) and the Environmental Restoration Program
(Section C.3.1.2.2), as appropriate.

C.3.1.21 Waste Management Program

The CGTO understands that current and proposed waste management activities identified under the
Environmental Management Mission include high-hazard experiments involving nuclear material and
high explosives, and storing special nuclear materials. The CGTO is aware the NNSS is used to store
hazardous waste, and to store and dispose of low-level radioactive waste, low-level mixed radioactive
waste (i.e., containing certain hazardous wastes), and non-hazardous waste and debris. After many years,
the CGTO continues to be greatly concerned with the ongoing storage and disposal of these wastes at the
NNSS, and the transportation of radioactive waste from off-site generators to the NNSS for storage and
disposal.

We understand the radioactive and hazardous waste described in this SWEIS are defined in scientific
terms and governed by state and federal regulations. Indian people hold both complex traditional and
scientific views of these materials and waste. As an example, the former builds on the view that all
resources--including the rocks--are alive.

To scientists, radioactive rocks are well understood with specific quantifiable physical properties.
Scientists believe if they manage radioactivity in a purely scientifically appropriate manner, they are
largely safe for use and disposal at the NNSS, an area often perceived by non-Indian people as a barren
wasteland.

American Indian people believe radioactive rocks are powerful. However, contrary to scientific belief,
we know that radioactive rocks can become “angry rocks” if they are removed without proper ceremony,
used in a culturally inappropriate way, disposed of without ceremony, or placed where they do not want
to be (Stoffle et al. 1989; Stoffle et al. 1990). The angry rock constitutes a threat that can neither be
contained nor controlled by conventional means. It has the power to pollute food, medicine, and places,
none of which can be used afterward by Indian people. Spiritual impacts are even more threatening,
considering the angry rock would be transported along highways before ultimately being disposed of at
the NNSS, affecting animal creation places, access to spiritual beings, and unsung human souls

(Stoffle and Arnold 2003).

Indian knowledge and use of radioactive rocks, or minerals, in the western United States goes back for
thousands of years. The DOE would benefit from this knowledge. Areas with high concentrations of
these minerals were called dead zones and placed off limits to average Indian people. Such areas were
places of power or energy and could only be visited or the minerals used under the supervision of
specially-trained Indian people that are sometimes referred to in the English language as shaman or
medicine men.

According to tribal elders, ““We are not sure how long Nellis and the NNSS have been facilities, and how
much waste has been created, stored, and transported. This information is necessary for the CGTO to
fully understand how significant the people and our resources may have been affected, and to prepare
ceremonies, prayers, and culturally appropriate mitigation measures to attempt to restore balance. For
example, Sunrise Mountain is a very significant mountain. Behind this mountain is a significant cave,
Gypsum Cave, which some Indian people fear. There are traditional stories surrounding this area. The
mountain and the cave are both culturally significant. Caves are supposed to hold much power. They
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are supposed to react with your mind. When you leave a cave, you are much more powerful.”” Gypsum
Cave, which is protected and monitored by culturally affiliated tribes and the BLM, is a potential
Traditional Cultural Property that may be impacted by the transportation of the waste.

C.3.122 Environmental Restoration Program

According to tribal elders, “The Creator placed everything—the land, the rocks, the plants and animals-
where they are for a purpose. However, now that the NNSS land is disturbed, we must come up with the
appropriate prayers and ceremonies to rebalance the land and its resources.”

The CGTO views environmental restoration activities attributed to the Environmental Management
Mission as a positive effort to rebalance the world. Everything is connected. Individual restoration
projects are insufficient alone but are starting points and should be considered as stages or steps in a
comprehensive spiritual and ecological restoration program. The CGTO’s view is ideally suited to the
spirit of holistic ecosystem management subscribed by the public and many Federal agencies.

Although the CGTO is supportive of restoring the environment, we are concerned about the future plans
to decontaminate and decommission (D&D) some buildings that may have asbestos and other
contamination, which will be released during the process. Specifically, the CGTO is concerned about
potential impacts to the air, water, plants and animals. In addition, nearby tribes may be performing
ceremonies and prayers and need to be notified so the D&D process does not negatively impact these
important religious and traditional events through elevated noise and vibration levels.

We recommend conducting ethnographic studies involving the CGTO to better understand sites such as,
but not limited to, Water Bottle Canyon, Timber Mountain, Shoshone Mountain, and other sites identified
by the CGTO. Spiritual and ecological restoration assessments and projects require traditional
management practices, and the involvement of tribal cultural experts to be successful. These specialists
are needed to conduct initial assessments and site inventories, and to make recommendations for the next
steps of the restoration effort. This strategy will result in the identification of resources, features, and
other site aspects both tangible and intangible, that are in need of healing and restoration using culturally
appropriate steps necessary to achieve restoration and balance.

Members of the CGTO have unique and extensive experience in collaborative spiritual and ecological
restoration. We have many examples of successful collaboration among our tribal members and federal
agencies. For example, the Big Warm Spring near the Duckwater Shoshone Tribe has been used
throughout history for spiritual cleansing and healing. Young men are taken there during the “coming of
age” to wash and cleanse themselves. In 2005, in collaboration with the U.S. Fish and Wildlife Service,
the Duckwater Shoshone Tribe restored the Big Warm Spring to its original size and removed the non-
native fish species. In 2007, during the final phase of the project, tribal members reintroduced the
Railroad Valley Spring Fish to the Big Warm Spring in a culturally appropriate manner, successfully
completing the spiritual and ecological restoration for this collaborative effort.

There are many potential spiritual and ecological restoration projects on the NNSS in need of attention,
all with the goal of balancing the spiritual, cultural and ecological inner-workings of the project places.
Based on CGTO experience with environmental restoration projects, we suggest a more aggressive
collaborative environmental restoration program. Potential projects for which proposals have been or are
being developed for the protection of wildlife, plant resources, and geological features, including the
following:
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Restoration of Water Bottle Canyon

Water Bottle Canyon is a natural water tank area and an exceptional cultural site. Cultural resources
include pohs, tanks, rock rings, tonal rocks, and traditional use plants (Stoffle et al. 2006). Any activities
in or impacts to a side canyon or to Water Bottle Canyon affect the rest of the canyon system, which is
connected through physical and spiritual flows. Presently, the spiritual aspects of Water Bottle Canyon
are out of balance and require cultural interactions to bring the canyon back into balance. The cleaning of
the pohs and tanks in this canyon system is one of several cultural practices needed to begin spiritual and
ecological restoration. This project can reduce drought conditions, and provide spiritual, cultural, and
ecological benefits to the CGTO, DOE, and the environment, consequently fulfilling the primary goal of
spiritual and ecological rebalancing. Implementation of this project will require the appropriate cultural
experts to identify project sites, to inventory and evaluate the conditions, resources, and features of the
sites, and to design the restoration plan. The Project would involve overnight camping, annual activities,
and monitoring of site conditions.

Evaluation of Traditional Cultural Property

During the DOE Annual Tribal Meeting with the CGTO, held September 1-2, 2009, the CGTO
recommended the DOE support the nomination of a Traditional Cultural Property, previously identified
as Wunjikuda. The CGTO recommended expanding the studies to enhance previously collected
ethnographic information, and determining an appropriate title using knowledgeable tribal elders
identified by the CGTO. The CGTO also recommended the DOE sponsor overnight camping activities at
this site to elicit additional information from knowledgeable tribal representatives for the submittal of the
nomination.

Cleaning Pohs and Tanks

The pohs and tanks found throughout the NNSS require cultural practices to function effectively. The
pohs and tanks at Water Bottle Canyon and Ammonia Tanks, for example, are interrelated and tie each
location to each other. Both sites are used to bring water from the rain that is needed and used for
ceremonial use to restore balance. American Indian people have Rain Shaman who have the ability to
talk to all of the elements responsible for bringing water or rain to the land, people and animals.
According to tribal elders, “When the water arrives, it is approached with great respect and awakened
very carefully when prayed upon. In appreciation and in honor of the water’s return, the animals come
back, the plants will grow and people will continue to pray--all ultimately leading to balance and
restoration of the area.” Customarily, Indian people cleaned the pohs and tanks through the use of songs,
stories and prayers. The women cleaned the pohs and tanks and were followed by the Rain Shaman who
called the rains.

By supporting the CGTO proposed project to clean the pohs and tanks, DOE will reduce drought
conditions and restore balance to the area. It will provide spiritual, cultural, and ecological benefits to the
CGTO, DOE, and the environment, thereby facilitating our obligation of spiritual and ecological
rebalancing. Implementation of this project will require the appropriate cultural experts to identify project
sites, to inventory and evaluate the conditions, resources, and features of the site, and to design a
culturally appropriate restoration plan.

C.3.13 Nondefense Mission

There are a variety of current and proposed actions considered under the Nondefense Mission. Many of
these are related to the NNSS Environmental Research Park, which allows universities and other federal
agencies to conduct research. Other projects involve solar and geothermal energy development, and
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constructing the Nevada Desert Free-Air Carbon Dioxide Enrichment and the Mojave Global Change
facilities proposed in Area 5. The CGTO’s concerns and perspective regarding the Nondefense Mission,
including activities associated with the Infrastructure, Conservation and Renewable Energy, and Other
Research and Development Programs, are summarized here.

Indian people view each proposed project under the Nondefense Mission as potentially impacting cultural
resources. Non-Indian people unfamiliar with the importance of leaving cultural resources untouched
may find and collect artifacts or remove plants that are significant to American Indian people.
Construction of the proposed solar generating facility in Area 25 involves draining the Sun of its power
unnaturally and making it week. Construction also involves scraping the land, generating dust emissions,
facilitating erosion, and impeding visual resources.

All landforms within the NNSS have high sensitivity levels for American Indians. The ability to see the
land without the distraction of buildings, towers, cables, roads, and other objects is central to the spiritual
interaction between Indian people and their traditional lands. Visual resources may be negatively
impacted if proposed solar and geothermal projects are pursued. The CGTO must be part of any future
discussions of these projects due to potential impacts to visual resources that may impede traditional and
cultural ceremonies.

Only Indian people know which places are appropriate for visits by non-Indian people and how to collect
plants, animals, and soil samples so that these activities do not disrupt the land and its associated
spirituality. Because of the potential affects to the environment and its resources from Nondefense
Mission projects, the CGTO must become an integral part of site-specific studies and develop culturally-
appropriate text for future NEPA analyses, including environmental assessments and mitigation plans.

C32 Expanded Use Alternative

The CGTO’s concerns and perspective regarding the Expanded Use Alternative include those discussed
previously. Under the Expanded Use Alternative, DOE would pursue geothermal electrical generation in
a variety of locations depicted in SWEIS Figure A.2.3-1, and solar energy systems and facilities in Areas
6 and 25, respectively.

According to the information presented by DOE in the SWEIS, the CGTO knows the NNSS has been
selected to pursue the development of the solar enterprise zone within Area 25. We also understand the
project schedule presented in the Memorandum of Understanding between DOE and DOI initiates
environmental evaluations in July 2010. The CGTO must be part of any additional, future environmental
assessments as this proposed activity will adversely impact visual resources and degrade traditional and
religious ceremonies. The visual quality of the landscape will lose its integrity and the viewscape will be
marred from the introduction of considerable infrastructure directly visible from U.S. 95. For Indian
people, an adversely impacted resource will most certainly impact the spiritual harmony as a whole.
Therefore, Indian people will need to perform ceremonies, offer prayers, and sing songs in an effort to
mitigate these impacts. If construction proceeds, DOE will need to make provisions for Indian monitors to
assess the construction footprint and implement traditional techniques that require minimum ground-
disturbing actions.

The CGTO understands DOE is proposing to construct modular geothermal power plants that have a
relatively small surface footprint. However, the initial project support activities will reportedly impact 30
to 50 acres. The CGTO also understands that DOE may pursue solar power by constructing a 5-megawatt
photovoltaic system, and commercial solar power generating facilities. These proposed solar power
electrical generation projects would impact approximately 50 acres and 39,600 acres of land, respectively.
The CGTO is particularly concerned with the land and resources potentially impacted by these projects.
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Fundamentally, the CGTO struggles with the idea of pursuing solar energy as a “cleaner” form of energy
and the potential impacts to the Sun. According to some tribal elders, “The Sun is like a big battery.
Once you drain its power, will it die? For those spiritually connected to the Sun, we are concerned about
unnaturally harnessing it’s power. We know the Sun was given only so much energy. If the Sun is
drained, how will it be replenished? If the Sun goes away, everything will die. The stories and activities
of our ancestors are tied greatly to the Sun. Today, our prayers and ceremonies still travel or rely on its
strength.”” Because of the complexity and potential implications to the environment, to the cultural and
visual landscape, and for our own survival, it is imperative that DOE support an ethnographic study to
evaluate the cultural implications of pursuing solar energy on the NNSS. The CGTO also recommends
Indian people provide their expertise in the development of the Solar Enterprise Environmental
Assessment.

Construction of the solar power electrical generation system and facilities, and the geothermal electrical
generation facility will involve scraping the land, irreparably destroying the land and vegetation. Facility
construction will facilitate erosion, impede visual resources, and will emit dust and other potentially
hazardous pollutants into the air. This will, in turn, impact the land, water, air, plants, animals, and
cultural resources, and will affect the solitude of the land.

The CGTO is concerned that DOE’s proposed activities unnaturally harnesses the earth’s power without
understanding the implications of these actions or all that is necessary to begin to prepare the earth and its
resources. Numic people have a complex understanding of power and believe it is special force that was
placed in all things at the time the world was created. It is that spark which keeps the world going and all
of its elements thinking, talking, moving, and interacting. This special power moves and has the ability to
move down hill, often concentrating or pooling in certain places like mineral outcrops, cliffs, and caves.
It has characteristics similar to water, and can be understood as having the ability to return to the sky to
become like rain and snow, which are called down from the sky by the highest mountains. This special
power has a rotation of movement similar to the hydrological cycle and has the ability to impact all things
(Carroll et al. 2006).

According to information presented throughout the SWEIS, the proposed geothermal electrical generation
facilities would use the power of rocks that are hot. Rocks, or minerals, are culturally important and have
significant roles in many aspects of Indian life. For example, the Chalcedony would have made an
attractive offering acquired and then left at the vision quest or medicine site located to the north on top of
a volcano like Scrugham Peak. In particular, Indian people have observed the presence of the following
minerals at the NNSS: (1) Obsidian, (2) Chalcedony, (3) Yellow Chert (otherwise known as Jasper),

(4) Black Chert, (5) Pumice, (6) Quartz Crystal, and (7) Rhyolite Tuff.

Other traditional use minerals are known to exist throughout the NNSS and offsite locations (see C.2.5).
In order to document the cultural significance of these areas, additional ethnographic mineral studies are
needed to fully understand the location and importance of these minerals at the proposed project site
locations prior to any surface disturbing activities. The CGTO is particularly concerned about the
potential impacts or use of these minerals relating to proposed geothermal activities.

Some of the locations proposed for geothermal electrical power plants are recognized as traditionally or
spiritually important. In particular, the CGTO is concerned about activities that have the potential to
impact Oasis Valley, Amargosa River, Timber Mountain Caldera Complex, Black Mountain, Gold
Meadows, Cane Springs, Calico Hills area, Crater Flats, Scrugham Peak, Shoshone Mountain, Devil’s
Hole, Ash Meadows, and Death Valley. The CGTO is concerned about locating the proposed geothermal
project along hydrological basins, whose power is derived from volcanic activity.
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We know the forces of power in the world move along channels and combine into specific nodes or
places of power. A common set of these channels follows the path of water. From this beginning, the
water moves downhill in rivulets, washes, and streams. The water often goes underground where it forms
similar networks of channels moving in various directions, corresponding to hydrological basins. Water
is often attracted to volcanic activity, thus producing power places like hot mineral springs.

The CGTO is concerned that DOE may impact hot springs in their pursuit of geothermal power.
According to information obtained by Dr. Richard Stoffle with the University of Arizona and presented in
the report Black Mountain: Traditional Uses of Volcanic Landscapes (Carroll et al. 2006), hot springs
come from the earth where volcanic activity still occurs even if the magma cannot be seen on the surface.
Such springs are a combination of water and volcanoes producing a special place where both ceremonial
and medicine occur. Indian people from Owens Valley have a single origin story for all of the hot springs
in the southern Great Basin and northern Mohave Desert. According to traditional stories, a great ball of
fire came from the sky and landed at Coso Hot Springs and then splashed to form at once all of the other
hot springs.

Hydrological Impacts

According to information presented in the SWEIS, the proposed solar and geothermal projects will
require a tremendous amount of water. A modular geothermal power plant alone will require up to 20-
acre-feet to initially prime the system.

Indian people believe water is a living being that is fully sentient and willful. Water is already stressed
throughout the region. The CGTO is concerned about the use of this very limited and important resource.

Because water is a powerful being it is associated with other powerful beings, such as water babies, a
supernatural being that lives in and protects the water. These beings are like the people of the water.
They are highly respected by American Indian culture. If water is contaminated and misused, the water
babies may cause harm and move to other areas that are not contaminated.

Air Quality and Climate Impacts

Construction of these proposed facilities will impact large areas of land, potentially emitting dust and
contaminants. The CGTO knows the air is alive. The Creator puts life into the air, which is shared by all
living things. Air can be destroyed, causing pockets of dead air. There is only so much alive air that
surrounds the world. If you kill the living air, it is gone forever and cannot be restored. Dead air lacks
the spirituality and life necessary to support other life forms. The CGTO is concerned about emitting
things into the air that are unnatural, and the potential health and environmental issues associated with
these emissions.

Visual Resource Impacts

All landforms within the NNSS have high sensitivity levels for American Indians. The ability to see the
land without obstructions like buildings, towers, cables, roads, and other objects is essential for the
spiritual interaction between Indian people and their traditional homelands. Visual resources may be
negatively impacted if proposed solar and geothermal projects are pursued. The CGTO must be part of
any future discussions as these may impact visual resources and may impede traditional and cultural
ceremonies.
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C.33 Reduced Operations Alternative

The CGTO’s concerns and perspective regarding the Reduced Operations Alternative include those
discussed previously. The CGTO is supportive of a decrease to culturally-perceived harmful land
disturbing activities within the NNSS and TTR areas. To successfully reduce operations and restore
environmental balance, it is essential to have tribal representatives involved throughout the process to
help guide DOE in conducting culturally appropriate activities.

C4 Mitigation Measures

Only Indian people have traditional ecological knowledge that tells us how and where to interact with the
earth and all of its resources to minimize or avoid impacts to the land while maintaining its spiritual
integrity. According to tribal elders, “Indian people have the conviction that the ecology of the natural
environment is all integrated. We have been blessed from the beginning of creation as having a unique
understanding of being a good steward, and a clear path to care for the land and its resources. The
songs, stories, tradition and customs play a profound development of this conviction. It is like the world
is a huge stage and there are many cast members all manipulating their intrinsic ties, using their roles to
make possible for a successful event.”

With this in mind, the CGTO is providing DOE recommendations in Section C.4 in an effort to avert or
minimize impacts. We must emphasize that recommendations made by the CGTO do not imply we
support the proposed actions and alternatives. These are merely our attempt to restore the harmony and
balance to the resources impacted or potentially impacted by DOE activities using the NEPA process.

In 1996 and 2000, the DOE invited the CGTO to participate in the development of the NTS/DOE
Resource Management Plan (RMP) in an effort to mitigate impacts to resources. The CGTO provided
culturally-appropriate resource management strategies for integration on the NNSS based on traditional
Indian perspectives. The CGTO long-term objective is to see our existing government-to-government
relationship evolve into co-management of the NNSS land and its resources. The key concept driving the
RMP is ecosystem management officially recognized in federal guidelines for land management agencies.
This fits well with the traditional Indian views regarding maintaining balance and harmony among the
land and its resources. Therefore, the CGTO believes the continued development of a RMP is essential to
blending elements of the two worldviews. This promotes implementation of culturally-sensitive
strategies for land and resource management, which is mutually beneficial to the DOE and the tribes. The
CGTO understands the RMP is a dynamic, living document that requires periodic evaluation and updates,
as appropriate. Accordingly, the CGTO recommends DOE hold annual update meetings, which would
include current and proposed activities at the NNSS, and discussions regarding the RMP, mitigation
measures, and their implementation.

C41 Land Use

The CGTO is concerned with DOE’s plans to continue to restrict access and potentially close areas within
the NNSS. The NNSS area is part of the traditional Holy Lands of the Western Shoshone, Southern
Paiute, and Owens Valley Paiute and Shoshone peoples. The lands are central in the lives of our people
and mutually shared for religious ceremony, resource use, and social events (Stoffle et al. 1990a and b).

Since the early 1990’s, DOE has funded representatives of the CGTO to visit portions of the NNSS.
Because of this involvement, we have identified places, spiritual trails, and cultural landscapes of
traditional and contemporary cultural significance. CGTO remains committed in our assertion that
portions of the NNSS must be set aside for traditional and contemporary ceremonial use.
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In order to fulfill the Holy Land use expectations, the CGTO also recommends continuing to identify
special places, spiritual trails, and landscapes and setting aside these places for unique co-stewardship and
ceremonial access. For example, studies have begun regarding the identification of places, spiritual trails
and cultural landscapes in the Timber Mountain Caldera. We strongly encourage DOE to pursue these
studies, which, when completed, will add an American Indian cultural component that will contribute to
the importance of this National Natural Landmark. The CGTO believes these actions by DOE are
considered positive steps for facilitating co-stewardship arrangements between our governments to help
co-manage important Indian resources of the NNSS and to regain balance.

The CGTO recommends Gold Meadows continue to be set aside for exclusive Indian use because it
contains a concentration of significant cultural resources. Similarly, the CGTO recommends DOE set
aside Water Bottle Canyon, Scrugham Peak, Prow Pass, Timber Mountain and select areas within Calico
Hills and Shoshone Mountain for exclusive Indian use. Efforts should be made to forego any additional
land disturbances within these areas and provide access to Indian people. The CGTO also recommends
tribal visits to areas designated for repatriation, such as the Pahute Mesa, and periodic assessments
conducted to comply with NAGPRA.

CA4.z2 Socioeconomics

Although DOE continues to make strides to diversify their workforce, the CGTO strongly encourages
DOE to enhance efforts to hire more Indian people and promote the hiring of Indian-owned businesses to
mitigate socioeconomic impacts to our people. To facilitate this effort, the CGTO could serve as a
conduit to assist DOE and its contractors in identifying and promoting employment opportunities for
American Indians at the NNSS.

C.43 Geology and Soils

During the evaluation of the 1996 FEIS, the CGTO noted that repeated nuclear testing had resulted in
severe disturbances to the geology and soils, or minerals, in large portions of the NNSS. This seemingly
irreparable damage has made certain areas unfit for human use and inaccessible to American Indians who
have relied on the earth and rocks for medicine and religious purposes.

In general, the mitigation measures proposed by DOE for geology and soils include erosion control
through stabilization and re-vegetation. The CGTO is concerned about the unnatural erosion control
methods proposed by DOE. In particular, the CGTO struggles with activities that require relocating rocks
and soil from where originally placed by the Creator and are being used contrary to the Creator’s
intention. Indian people know that relocating the soil in a culturally-unacceptable manner can cause
adverse impacts to the environment such as the increased potential for noxious weed growth. This could
potentially threaten nearby native vegetation and harm Indian people and wildlife that rely on it for
survival.

Therefore, the CGTO recommends DOE implement culturally-appropriate stabilization efforts, and re-
vegetation techniques using traditional ecological knowledge. Indian people stabilize our land by
offering prayers to explain to the soil why we are removing it, and to thank it for its use. We then remove
and protect the topsoil for future use. We replace the soil with dirt and gravel from nearby land only after
offering prayers, and re-contour the land out of respect to the visual landscape. Indian people re-vegetate
our land by offering prayers to bless the seeds and the plants so they will grow strong. We place the
seedlings in the direction of the morning sun, and then give thanks for the opportunity to plant them. Our
key objective is to protect and restore our ancestral land. This is our ancestral land and we encourage
DOE to make provisions for Indian people to participate in its stabilization and re-vegetation to mitigate
adverse impacts to geology and soils.
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In the 1996 NTS FEIS and in the 2002 NTS EIS Supplemental Analysis, the CGTO continued to express
concerns about the removal of contaminated soils and the need for religious leaders to conduct balancing
ceremonies and healing prayers at these disturbed locations. In particular, the CGTO recommended tribal
representatives provide information about the re-vegetation of a portion of the Double Tracks Site located
on the TTR. The CGTO maintains our involvement is still necessary for the Double Tracks site as well as
for the Clean Slates site located at TTR; however, we are awaiting DOE’s approval to proceed so we may
begin to heal these lands.

C.44 Hydrology

When water is respected, it sustains all life forms. When water is mistreated, it withdraws life-giving
support and returns to the underworld. The CGTO knows the hydrological systems throughout the NNSS
have been impacted from the drought. Drainage patterns have been altered from DOE activities and will
continue to be impacted if these proceed. There are places on the NNSS where the rain falls but does not
nurture the plants and animals. Therefore, the CGTO must be involved with DOE in mitigating impacts
to hydrological resources because if the water is treated inappropriately, it will remove itself from the
NNSS.

To minimize some adverse impacts to hydrological resources, the CGTO recommends the DOE allow
Indian people access to clean the pohs and tanks found throughout the NNSS. Pohs and tanks are
naturally formed geologic features or basins used to bring and gather water from the rain and to nourish
the plants and animals. The water within these pohs and tanks are central to our ceremonies to restore
balance. By supporting the CGTO proposed project to clean the pohs and tanks, DOE will help reduce
drought conditions. In turn, this project will provide spiritual, cultural, and ecological benefits to the land
and the environment, thereby facilitating our obligation of spiritual and ecological rebalancing.
Implementation will require cultural experts to identify sites, to inventory and evaluate the conditions,
resources, and features of the site, and to implement culturally-appropriate mitigation measures.

C.45 Biological Resources

The mitigation measures presented by DOE in SWEIS Section 7.7 focus on avoidance of biological
resources, relocation of animal species, and monitoring plants, animals, and their habitats. The CGTO
recommends DOE mitigate adverse impacts to biological resources through avoidance, culturally-
appropriate revegetation efforts, reintroduction of native animals, and traditional plant and animal
management methods. Indian people have extensive, traditional ecological knowledge and deep concern
for the biological resources of the area and should participate directly with DOE to mitigate adverse
impacts and protect these resources.

According to tribal elders, “Prior to re-vegetation efforts, we talk to the land to let it know what we plan
to do and ask the Creator for its help. We choose our seeds from the sweetest and the best plants, and
store them for the winter to dry. When the winter is over, we place the seeds in a moist towel or sock and
allow the new plant to sprout. We then plant the sprouts into small containers with soil until they are
ready to transplant into the ground. This is a long and delicate process, requiring patience and
knowledge passed down from our ancestors. If the plants are struggling to grow, we tag them and move
them to face the same direction as the sun.”

The DOE would benefit from this knowledge to enhance their re-vegetation efforts. The CGTO knows
DOE struggles with the success rates regarding the density and diversity of native plants during re-
vegetation efforts. A co-stewardship approach with the tribes would enable DOE to enhance their re-
vegetation efforts, saving time, money, and resources.
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Part of the mitigation measures presented by DOE in this section includes notifying the U.S. Fish and
Wildlife Service (FWS) of incidental taking of desert tortoises. The desert tortoise is culturally-
significant to Indian people because of its healing powers, longevity, and wisdom. It is integral to our
traditional stories, well-being and perpetuation of our native culture. Incidental taking of this
traditionally-important animal is particularly disturbing to native people. Accordingly, the CGTO must
be notified concurrently with the FWS so prepare our people and the environment for this loss.

Over the past 14 years, various initiatives have been undertaken to restore animal habitats and reintroduce
certain animals, such as the desert big horn sheep near the southern portion of the NNSS, without
participation from the CGTO. Modification of habitat or the restocking of animals is considered a highly
sensitive religious act and requires participation from Indian people. For these activities to be successful
and to restore balance, it is essential to have tribal representatives involved throughout this process.

C.4.6 Visual Resources

All landforms within the NNSS have high sensitivity levels for American Indians. The ability to see the
land without the distraction of buildings, towers, cables, roads, and other objects is essential for the
spiritual connection between Indian people and their traditional lands. Views from places are an
important cultural resource that contributes to the location and performance of American Indian
ceremonialism. Viewscapes are tied with songscapes and storyscapes especially when the vantage point
has a panorama composed of multiple locations from either song or story.

The CGTO knows that many of the activities described under the proposed action and alternatives, such
as those associated with facility construction and environmental restoration, will adversely impact visual
resources. For Indian people, the adverse impact to visual resources will most certainly impact the
spiritual harmony of the environment as a whole. Facility construction and operation will impede visual
resources, and affect the solitude and cultural integrity of the land.

Although DOE proposes to mitigate visual resource impacts by painting structures to reduce visibility, the
CGTO knows additional mitigation measures are necessary. The CGTO recommends that landscape
modifications, including those associated with environmental restoration activities, be done in
consultation with American Indians. Specifically, DOE should make provisions for Indian people to
access the land and culturally assess its visual resources. DOE should make provisions for Indian people
to participate in annual monitoring of land disturbing activities through the duration of the project. The
CGTO should also participate in restoring the land, and concealing infrastructure using traditional Indian
re-vegetation methods (See Section C.4.5, Biological Resources.) Finally, the CGTO recommends that
DOE make provisions for Indian people to conduct ceremonies, and offer prayers and songs in an effort
to re-balance this adversely impacted resource.

CAa7 Cultural Resources

We are concerned about impacts to cultural resources from activities including but not limited to scraping
the land; underground testing; drilling; grading; excavation; fencing; subsidence crater development
resulting from explosives; live fire; cleanup activities; construction of buildings, roads, firebreaks, and
utilities; and building modification, decontamination, or demolition. We are also concerned about
proposed improvements to existing roads and facilities associated with new construction activities, and
the potential impacts to cultural resources on previously disturbed and undisturbed locations. Finally, we
are concerned about vehicular and pedestrian access in areas containing cultural resources and the
increased potential for vandalism or unauthorized artifact collection.
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The CGTO understands the mitigation measures proposed by DOE to protect cultural resources include
avoidance, evaluation and data recovery, and monitoring, as described further under Mitigation
Measures 1 through 6 of the NTS Cultural Resource Management Plan (Drollinger and Beck 2010).
Accordingly, the CGTO must be an integral part of these mitigation measures so that impacts on
American Indian cultural resources can be efficiently minimized or averted. American Indian people
know the NNSS landscape in great depth and can help DOE identify and protect plants, animals,
geography, archaeological sites, and traditional cultural properties that have been or will be adversely
impacted by NNSS programs and activities.

The CGTO recommends that DOE make provisions for Indian people to continue to identify culturally-
significant locations so potentially impacted resources can be identified, alternative solutions discussed,
and adverse impacts averted. These studies will address and guide DOE in developing culturally-
appropriate Best Management Practices to protect cultural resources and more effectively implement
Mitigation Measures 1 through 6. To accomplish this, Indian people must be involved with the following
actions:

e Assess and determine culturally-appropriate measures to protect geological formations important
to the spiritual landscape

e Implement culturally-appropriate environmental restoration techniques that require minimal
ground disturbance

e Restore impacted plant and animal species essential to the spiritual and cultural landscape

e Provide American Indian people access to CGTO designated areas so they can contribute their
knowledge, conduct purification ceremonies with prayers and offerings to restore the natural and
spiritual harmony of the NNSS landscape.

e Complete the TCP nomination process previously recommended by the CGTO in 2009 for
Shoshone Mountain and initiated for Water Bottle Canyon.

e Complete the Indian History Project report prepared by the DOE, DOD, and CGTO, which
originally began in 2001. Specifically, complete editorial changes to the report (as necessary),
publish, and distribute.

e Develop and implement systematic American Indian ethnographic studies to better understand the
interconnectedness of the cultural landscape and culturally-appropriate methods to protect the
landscape and maintain balance.

e Complete the revegetation effort for the restoration of Clean Slates, which began in 1996.

In addition, the CGTO recommends Gold Meadows continue to be set aside for exclusive Indian use
because the area contains a concentration of significant cultural resources. Similarly, the CGTO
recommends DOE set aside Water Bottle Canyon, Scrugham Peak, Prow Pass, Timber Mountain and
select areas within Calico Hills and Shoshone Mountain for exclusive Indian use. Efforts should be made
to forego any additional land disturbances within these areas and provide access to Indian people.

The CGTO agrees with DOE’s mitigation measure regarding site monitoring, and recommends Indian
people serve as site monitors. At a minimum, the CGTO recommends annual tribal visits to monitor the
state of cultural sites located within the NNSS and to offer blessings. The CGTO also recommends tribal
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visits to areas designated for repatriation, such as the Pahute Mesa, and periodic assessments conducted to
comply with NAGPRA.

C.4.8 Waste Management

We continue to strongly oppose the transportation, storage and disposal of radioactive waste at the NNSS;
however, Indian people must continue to fulfill our birth-rite obligation to care for our Holy Land and do
what we can to try to restore balance to Area 5 and other contaminated locations. The CGTO recommends
DOE allocate funds and resources for Indian people to conduct systematic ethnographic studies of these
waste management programs. If DOE selects the expanded use alternative, the CGTO must conduct a
cultural assessment of the Area 3 RWMS prior to new use to mitigate potential impacts.

The CGTO supports DOE’s intention to minimize waste within the NNSS area. We encourage the DOE
to partner with us to develop and participate in DOE’s waste minimization and pollution prevention
programs. In particular, the waste minimization efforts described in the SWEIS regarding land
commitments must include members of the CGTO to ensure the cultural implications of these decisions
are considered prior to implementation.

Finally, the CGTO struggles with the ethics of transporting and relocating radioactive waste from other
American Indian lands so those people can live without fear of radioactivity. We are greatly concerned
about the adverse spiritual, environmental, and health impacts associated with relocating these angry
rocks from their current locations to our Holy Land. We believe transporting these to our land
perpetuates animosity and discord among tribal governments. Because these decisions adversely impact
our land and our relationships with other tribal governments, the CGTO recommends DOE host a break
out session for culturally-affiliated tribes associated with the NNSS and the multi-state waste generator
facilities during DOE’s Annual Waste Generator Conference. These efforts will facilitate further
discussion, understanding, and to develop culturally-appropriate mitigation measures.

C5h Conclusions and Recommendations

Ultimately, the CGTO is concerned about impacts to (1) tribal members and the people they represent;
(2) tribal economies and enterprises; (3) flora and fauna which are considered vital to cultural survival,
(4) important resources which may be damaged from ground-disturbing activities; and (5) shipments and
storage of waste through the traditional Holy Lands of the Western Shoshone, Southern Paiute, and
Owens Valley Paiute and Shoshone people.

Indian people have a unique understanding based on traditional ecological knowledge which tells us how
and where to interact with plants and animals, water sources, and collect soil samples to minimize impacts
to the land while maintaining its spiritual integrity. Because of the potential affects to our ancestral land
and its delicate resources, the CGTO must be an integral part of NNSS and TTR activities.

The CGTO has provided recommendations to DOE throughout Appendix C and within our text boxes
throughout the SWEIS. In addition to these, the CGTO recommends DOE and the CGTO continue to
hold annual meetings to discuss current and proposed actions in greater depth, to deliberate potential
impacts, and to consider and develop mutually acceptable mitigation measures. This is particularly
necessary for those actions requiring additional NEPA analysis, including but not limited to solar and
geothermal energy development.

The CGTO strongly encourages DOE to evaluate the cultural impacts of pursuing solar and geothermal
energy because of the complexity and the potential implications to the environment, cultural landscape,
and our survival. The CGTO recommends developing culturally-appropriate text for future NEPA
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analyses, including the environmental assessments and mitigation plans required for these proposed
undertakings.

In conclusion, the CGTO must continue to fulfill our obligation to care for our Holy Land. We must gain
access and opportunity to conduct ceremonies, and to care for the NNSS and TTR land as the Creator
intended and in ways only known by Indian people.
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Table C-1 American Indian Traditional-Use Plants Present at the Nevada National Security Site

Scientific Name Common Name GC/UTTR YM PM/RM

1. Ambrosia dumosa White bursage X

2. Amelanchier utahensis serviceberry X

3. Amsinckia tesselata fiddleneck X

4. Anemopsis californica yerba mansa X

5. Arabis pulchra wild mustard X

6. Artemisia ludoviciana sagebrush, wormwood X X

7. Artemisia nova black sagebrush X X
8. Artemisia tridentata big sagebrush X X
9. Atriplex canescens four-winged saltbush X

10. Atriplex confertifolia Shadscale X

11. Brodiaea pulchella desert hyacinth X

12. Calochortus bruneaunis sego lily X
13. Calochortus flexuosus mariposa lily X

14. Carex spp. sedge X

15. Castilleja chromosa Indian paintbrush X

16. Castilleja martinii narrowleaf paintbrush X
17. Ceratoides lanata winterfat X
18. Chenopodium fremontii Fremont goosefoot X
19. Chrysothamnus nauseosus rabbitbrush X X X
20. Cirsium mohavense desert thistle X

21. Coleogyne ramosissima black brush X

22. Coryphantha vivipara var. fishhook cactus X X

23. Coryphantha vivipara var. foxtail cactus X
24. Datura meteloides jimsonweed X X

25. Descurainia pinnata tansy mustard X

26. Distichlis spicata salt grass X

27. Echinocactus polycephalus cotton-top cactus X

28. Echinocereus englemannii hedge hog cactus X X

29. Eleocharis palustris Spikerush X
30. Elymus elymoides squirrel tail X
31. Encelia virginensis var. brittlebush X

32. Ephedra nevadensis Indian tea X X X
33. Ephedra viridis Indian tea X X
34. Eriastrum eremicum desert eriastrum X
35. Eriogonum inflatum desert trumpet X

36. Erodium cicutarium herringbill X
37. Euphorbia albomarginata rattlesnake weed X X
38. Geastrum spp. earthstar X

39. Gilia inconspicua gilia X
40. Grayia spinosa spiny hop sage X
41. Gutierrezia microcephala matchweed X X

42. Juncus mexicanus wire grass X

43. Juniperus osteosperma juniper, cedar X X X
44. Krameria parvifolia range ratany X

45. Larrea tridentata creosote bush X X

46. Lewisia rediviva bitter root X
47. Lycium andersonii wolfberry X X

48. Lichen lichen X X
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49. Lycium pallidum wolfberry X
50. Menodora spinescens spiny menodora X
51. Mentzelia albicaulis desert corsage X X
52. Mirabilis multiflora four o’clock X X
53. Nicotiana attenuata coyote tobacco X
54. Nicotiana trigonophylla Indian tobacco X X
55. Opuntia basilaris beavertail cactus X X
56. Opuntia echinocarpa golden cholla cactus X
57. Opuntia erinacea Mojave prickly pear X X
58. Opuntia polycantha grizzly bear cactus X
59. Orobanche corymbosa broomrape, wild X
60. Oryzopsis (Stipa) hymenoides Indian ricegrass X X X
61. Penstemon floridus Panamint beard tongue X
62. Penstemon pahutensis Pahute beard tongue X
63. Peraphyllum ramosissimum squawapple X
64. Phragmites australis cane, reed X X
65. Pinus monophylla pinyon pine X X
66. Prosopis glandulosa mesquite X X
67. Prosopis pubescens screwbean X
68. Psorothamnus polydenius dotted dalea X
69. Purshia glandulosa buckbrush X
70. Purshia mexicana cliffrose X
71. Purshia tridentata buckbrush X
72. Quercus gambelii scrub oak X X
73. Rhus aromatica skunkbush, sumac X
74. Rhus trilobata var. anisophylla squawbush X
75. Rhus trilobata var. simplicifolia squawbush X X
76. Ribes cereum white squaw currant X
77. Ribes velutinum desert gooseberry X
78. Rosa woodsii woods rose X
79. Rumex crispus curly dock, wild rhubarb X
80. Salix exigua willow X X
81. Salix gooddingii black willow X X
82. Salsola iberica Russian thistle X X
83. Salvia columbariae chia sage X
84. Salvia dorrii purple sage, Indian X
85. Sarcobatus vermiculatus greasewood X
86. Sisymbrium altissimum tumbling mustard X
87. Sphaeralcea ambigua globe mallow X X X
88. Stanleya pinnata Indian spinach X X X
89. Stephanomeria sp. spinosa spiny wire lettuce, gum X X
90. Stipa speciosa bunchgrass
91. Streptanthella longirostris wild mustard X
92. Streptanthus cordatus wild mustard X
93. Suaeda torreyana seepweed X
94. Symphoricarpos longiflorus snowberry X
95. Symphoricarpos spp. snowberry
96. Tessaria sericeae arrowweed X X
97. Thamnosma montana turpentine bush X X
98. Thelypodium integrifolium wild cabbage X
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99. Typha domingensis cattail X
100. Typha latifolia cattail X X
101. Veronica anagallis-aquatica speedwell X
102. Vitis arizonica wild grape X X
103. Xylorhiza tortifolia desert aster X
104. Yucca baccata banana yucca X X X
105. Yucca brevifolia Joshua tree X
106. Yucca spp. yucca X
107. Yucca schidigera Mojave yucca, Spanish X

NOTE: American Indian traditional-use plants present in the NNSS area are identified in the project reports entitled Native
American Plant Resources in the Yucca Mountain Area, Nevada (YM) (Stoffle et al. 1989b) and Native American Cultural
Resources on Pahute and Rainier Mesas, Nevada Test Site (PM/RM) (Stoffle et al. 1994b). This table includes traditional-use
plants identified in the Colorado River Corridor Study (GC) and in the Utah Test and Training Range Study (UTTR) that are
also present at the NNSS (see 1996 NTS EIS, Table 4-38).

Table C-2 American Indian Traditional-Use Animals Present at the Nevada National Security Site

Scientific Name

Common Name

Alectoris chukar

chukar

Ammospermophilus leucurus

white-tailed antelope squirrel

Amphispiza bilienata

black-throated sparrow

Aquila chrysaetos golden eagle
Buteo jamaicensis red-tailed hawk
Callipepla gambelii Gambel’s quail
Canis latrans coyote
Cicadidae spp. cicada

Cnemidophorus tigris

western whiptail lizard

Canis latrans

coyote

Colaptes auratus

northern flicker

Crotalus spp.

rattlesnake

Eutamias dorsalis

cliff chipmunk

Felis concolor

mountain lion

Felis rufus

bobcat

Formicidae formicinae

mound-building ant (red and black ant)

Gopherus agassizii

desert tortoise

Haliaeetus leucocephalus bald eagle
Odocoileus hemionus mule deer
Ovis canadensis bighorn sheep
Sauromalus obesus chuckwalla

Spizella breweri

Brewer’s sparrow

Stagmomantis spp.

praying mantis

Sylvilagus spp.

cottontail

Vulpes velox

kit fox

Zanaida macroura

mourning dove

NOTE: American Indian traditional-use animals are identified in the project report entitled Native American Cultural
Resources on Pahute and Rainier Mesas, Nevada Test Site (Stoffle et al. 1994b). This table presents only a partial list of
traditional-use animals present at the NNSS (see NTS EIS, Table 4-39). To date, no systematic or extensive animal studies

have been conducted at the NNSS.
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AIR QUALITY AND CLIMATE

D.1 Affected Environment
D.1.1 Nevada National Security Site
D.1.1.1 Meteorology

This section provides further details on the meteorology discussion presented in Chapter 4,
Section 4.1.8.1, of this 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 (NNSS SWEIS). Table D-1 shows the meteorol ogical data used
in the climate and air quality analysis. The use of different data in the various analyses reflects the
availability of historical data collection efforts and consistency in the methodology used in the data
collection.

Table D-1 Summary of Meteorological Data Used in the Nevada National Security Site
Air Quality Analysis

Years Meteorological Parameter | Reference
Climatological Data
1983-2002 Temperature NOAA (2006)
1983-2002 Snowfall NOAA (2006)
1983-2002 Thunderstorms NOAA (2006)
1966-2005 Precipitation DOE (2008f),
NOAA (2006)
1954-1983 Tornado Frequency NRC (1986)
1973-1977 Mixing Heights — Y ucca Flat NOAA (2006)
2004-2008 Wind Roses MEDA Stations NOAA (2010)
Dispersion Modeling
2003-2007 Desert Rock Upper-Air —wind and temperature DOE (2009b)
2003-2007 Desert Rock Surface —wind, temperature, cloud cover DOE (2009b)

Temperature. Temperatures, especially daily maximum temperatures, have been trending upward over
at least the last 25 years. The average annual maximum temperature at most Nevada National Security
Site (NNSS) locations have increased about 4 degrees Fahrenheit (°F) from 1983 through 2002, while
average annual minimum temperature trends ranged from about -2 °F to +3.3 °F between NNSS
locations, with an average increase of about +1 °F (NOAA 2006).

Precipitation. Much of the 1980s and 1990s were wetter than normal. The rain gauge network within
the NNSS, however, reflects local variations and tends to show precipitation amounts over the last
10 years being nearly equal or dightly greater than in the last 40 years (DOE 2008f).

Snowfall varies widely within the NNSS, but is generally confined to elevations above about 6,000 feet
and is infrequent below about 4,000 feet. An estimated annual average of about 60 inches of snow might
fall on the highest point in the NNSS (Rainier Mesa at 7,490 feet). At Desert Rock (southeastern NNSS,
3,251 feet), the average annual measured snowfall is about 3 inches (NOAA 2006).
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Thunderstorms occur primarily during two time periods — in spring due to cold front passages and in
middle to late summer due to convection from daytime heating. The two thunderstorm recording stations
(Yucca Flat in east—central NNSS and Desert Rock in extreme southeastern NNSS) both report about
15 thunderstorm days per year, with multiple peaks in activity between early July and early September.
Thunderstorms are more frequent and begin earlier in the afternoon on the mesas compared with lower
elevations. Thunderstorm activity tends to reach a maximum in the early afternoon in the northern NNSS
and in the later afternoon in the southern NNSS.  Some thunderstorms move into the southern NNSS after
midnight after forming earlier in the day over the Spring Mountain Range located to the south of the
NNSS (NOAA 2006).

It israre for athunderstorm to produce more than about 0.5 inches of rain at a given location, so flooding
israrely aproblem on the NNSS. Thunderstorms in the NNSS can be severe at times, with strong surface
wind gusts and intense cloud-to-ground lightning, but hail is infrequent and hail size is small (less than
about 0.5 inches in diameter). Cloud-to-ground lightning activity tends to maximize over higher
elevations particularly during July through September (NOAA 2006). Tornadoes are very rare in Nevada
as awhole, with a 1954 to 1983 tornado climatology indicating a statewide tornado strike probability of
three per year (NRC 1986).

Wind Flow Patterns. As nighttime low clouds are infrequent and nighttime mixing heights tend to be
less than 700 feet (according to measurements taken at the Y ucca Flat station during the period of record
from 1973-1977), localized terrain gradients are the dominant nighttime wind flow modifier. In summer
months, daytime heating is sufficient to generate uneven heating over the varying terrain, which creates
upslope (southerly) winds during the day. In the winter, daytime winds tend to be downslope (northerly)
(NOAA 2006).

Near the Big Explosives Experimental Fecility (BEEF) (see Figure D-1), the dominant flow is
northwesterly, with a secondary peak from the south. The most significant nearby elevated terrain runs
north—south about 6 miles west of BEEF and curves towards the east about 9 miles north of BEEF, which
may explain the downslope preference from the northeast and the upslope preference towards the north.
The maximum observed peak wind speed during the period from 2004—2008 was 100 miles per hour, but
the more typical annual maximum wind speed was around 70 miles per hour (not shown).

Near the Nonproliferation Test and Evaluation Complex (NPTEC) (Figure D-2), the dominant flow is
south-southwesterly, with a minor peak from the north. The nearby terrain is fairly uniform in most
directions, though the elevation steadily increases for about 4 miles northward and decreases for about
3 miles southward, which may explain the southerly and northerly upslope and downslope directions,
respectively. The maximum observed wind speed during the period from 2004—2008 was about 90 miles
per hour, but the more typical annua maximum wind speed was around 55 miles per hour.

Near Test Cell C (see Figure D-3), the dominant flow is northeasterly, with a secondary peak from the
southwest. The most significant nearby elevated terrain is about 4 miles southeast and about 4 miles
northeast of the station. As the elevated terrain to the southeast faces west, away from the rising sun, it
may not provide the uneven heating necessary to create dope flows. Instead, the terrain to the northeast
may dominate upslope and downslope effects, perhaps leading to the northeasterly and southwesterly
flow preferences. The maximum observed wind speed during the period from 2004—-2008 was about
78 miles per hour, but the more typical annual maximum wind speed was around 56 miles per hour
(not shown).
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Figure D-1 Annual Average Wind Rosefor Meteorological Data Acquisition
Station 49 Near the Big Explosives Experimental Facility

Figure D-2 Annual Average Wind Rosefor Meteorological Data Acquisition
Station 13 Near the Nonproliferation Test and Evaluation Complex
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Figure D-3 Annual Average Wind Rosefor Meteorological Data Acquisition
Station 26 Near Test Cell C

Cam winds are infrequent at the NNSS. For example, at the stations near BEEF (see Figure D-1),
NPTEC (see Figure D—2), and Test Cell C (see Figure D-3), the percentage of observations that showed
wind speeds of less than 1 knot were between 1 and 2 percent. Locations in basins such as the dry lake
beds in the Y ucca and Frenchman Flats tend to have the lightest winds (i.e., average annual wind speeds
of about 5 to 10 miles per hour). Mesalocations tend to have slightly stronger winds (i.e., average annual
wind speeds of about 11 miles per hour) because they tend to reflect the larger-scale wind flow and have
less surface roughness. Mountaintop locations tend to have the fastest winds (i.e., average annual wind
speeds of about 13 to 20 miles per hour) because they are strongly influenced by upper-level winds.
L ocations with steep elevation gradients also tend to have higher wind speeds due to stronger upslope and
downslope wind flows. Seasonally, winds tend to be strongest at al locations on the NNSS during the
spring due to more-frequent frontal passages and weakest in the fall. Wind gustsin excess of 55 miles per
hour can be observed during springtime frontal passages and during summertime convective
thunderstorms (NOAA 2006). When unaccompanied by rainfall, stronger springtime wind speeds can
commonly lead to dust storms.
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D.1.1.2 Ambient Air Quality on and Near the Nevada National Security Site

This section expands the ambient air quality discussion presented in Chapter 4, Section 4.1.8.2, of this
NNSS SWEIS

D.1.1.2.1 Existing Air Quality

Emissions from Stationary Sources. Title V of the Clean Air Act gives states the authority to use air
guality permits to regulate stationary source emissions of criteria pollutants. At the NNSS, there is one
Classll Air Quality Permit. Class Il permits are issued for “minor” sources where the following
emissions limits are in effect: (1) annual emissions of any one criteria pollutant must not exceed
100 tons; (2) annual emissions of any one hazardous air pollutant (HAP) must not exceed 10 tons
(including lead); or (3) annual emissions of any combination of HAPs must not exceed 25 tons (including
lead). The emissions limits with associated with the NNSS permit are occasionally re-evaluated and
reissued—most recently in 2009. The NNSS facilities regulated by this permit include the following
(DOE 2009d, 2009e):

o Over 15facilities and 185 pieces of equipment in Areas 1, 3, 5, 6, 12, 23, and 27

e NPTEC (in Areab)

e Site-wide chemical release areas

e BEEFinArea4

e Explosives Ordnance Disposal Unitin Area 11

e Explosive pads at the HEST [High Explosive Simulation Technique] test range in Area 14,
e TestCdl CinArea?25, and Port Gaston in Area 26

A summary of the historical stationary source emissions and the maximum permitted emission rates are
shown in Table D—2 based on reports submitted to the Nevada Division of Environmental Protection.
The actual annual emissions of individual criteria pollutants have been well below the permitted levels
over the past 11 years. Most of these emissions are associated with emissions from diesel generators
(DOE 2009d). The Class Il permit also requires that the best practical method be used to limit the
resuspension of soil dust into the air during various site activities. At the NNSS, the main method of dust
control is the use of water sprays. Observations of fugitive dust tests conducted during 2008 showed no
excessive fugitive dust events on the NNSS (DOE 2009d).

Table D-3 shows the 2008 onsite emissions of criteria pollutants and HAPs associated with permitted
onsite stationary sources. Emissions from the current construction and associated surface disturbance
activities were much smaller relative to the stationary sources and the other mobile sources and were not
explicitly calculated. Levels of particulate matter with an aerodynamic diameter less than or equal to
2.5 micrometers (PM,5) for stationary sources have not been explicitly reported by the NNSS, so the
PM. 5 levels were conservatively assumed to be equal to emission rates of particulate matter with an
aerodynamic diameter less than or equal to 10 micrometers (PM ).

Onsite stationary sources emitted approximately 5.18 tons of criteria pollutants in 2008, the bulk of which
was attributable to diesel generators. The stationary sources emitted 0.09 tons of HAPs in 2008, most of
which was attributable to chemical spill testsat NPTEC.
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Table D—2 Calculated Emissionsand Annual Permitted Amounts of Criteria Pollutants
and Hazardous Air Pollutants from Nevada National Security Site Stationary Sour ces,
1998-2008 (tons per year)

Annual

Permitted
Pollutant | 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Amount
PM g 111 17 1.46 2.05 3.61 2.39 0.94 0.84 0.69 0.54 0.22 25.59
CO 1.85 1.87 2.76 4.84 4.6 1.79 0.24 0.15 0.43 0.51 0.94 9.57
NO, 7.57 8.07 12.75 | 2223 | 21.09 8.11 1.01 0.69 2.02 1.21 3.36 28.53
SO, 0.37 0.42 0.98 1.68 1.62 0.76 0.12 0.04 0.03 0.01 0.06 3.49
VOCs 11.76 1.99 1.89 2.01 2.1 1.21 4.6 1.94 1.4 1.14 0.6 14.91
HAPs NR 2 NR @ 0.01 0.03 0.01 0 0.41 0.05 1.87 0.02 0.09° N/A
Criteria 2266 | 1405 | 19.85 | 3284 | 3303 | 1426 | 7.32 3.71 6.44 3.43 5.18 N/A
pollutant
total ©

CO = carbon monoxide; HAP = hazardous air pollutant; N/A = not applicable; NO, =nitrogen oxides; NR = not reported;
PM,=particulate matter with an aerodynamic diameter less than or equa to nmicrometers, SO,=sulfur dioxide;
VOC = volatile organic compound.

& HAPs may have been released in 1998 and 1999 but were not reported.

® 1n 2008, 95 percent of HAPs were emitted during chemical spill tests at the Nonproliferation Test and Evaluation Complex.

¢ Thistotal includes all displayed pollutants except HAPs.

Source: DOE 2009d.

Table D-3 Calculated Emissions of Criteria Pollutants and Hazar dous Air Pollutantsfrom
Onsite Nevada National Security Site Stationary Sour ces, 2008 (tons per year)

Storage Other TOTAL
Pollutant | BEEF | NPTEC Tanks Sources? (all programs) Reference
PM 0.01 0 0 0.212 0.22
PM,¢ 0.01 0 0 0.212 0.22
CcO 0.17 0.01 0 0.76 0.94
DOE 2009d, pages 3-22 and 3-23
NO, 0 0.001 0 3.36 3.36
SO, 0 0 0 0.06 0.06
VOCs 0.001 0.12 0.35 0.13 0.60
Lead N/A N/A N/A N/A 0.0023 DOE 2009d, Table 10.2, page 10-3
HAPs N/A N/A <0.09 N/A 0.09 DOE 2009d, pages 3-22 and 3-23

<=less than; BEEF =Big Explosives Experimental Facility; CO =carbon monoxide; HAP =hazardous air pollutant;

N/A =not applicable; NO,=nitrogen oxides; NPTEC = Nonproliferation Test and Evauation Complex; PM,=particulate

matter with an aerodynamic diameter less than or equal to n micrometers; SO,=sulfur dioxide; VOC = volatile organic

compound.

Note: Activities are partitioned by source type.

& Other sources include diesel-fired generators, aggregate and concrete handling, cement services equipment, and portable
bins.

Emissions from Onsite Government-Owned Vehicles. The MOVES2010 [Motor Vehicle Emission
Simulator 2010] (Version 20091221; EPA 2009) mobile source emissions model was used to estimate
annual emission rates due to government vehicle traffic on the NNSS. Onsite government-owned mobile
source activity data were derived from the onsite vehicle counts in the Traffic Sudy and Cost Benefit
Analysis to Renovate Existing Roadways, Nevada Test Ste (referred to hereafter as the “1999 NTS road
renovation study”) (BN 1999). Table D4 and the discussion that follows contain further details on the
activity and vehicle data used. See Chapter 4, Section 4.1.3, for more details.
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Table D4 Vehicle Activity Data Used to Model Emissions from Onsite Gover nment Vehicles at the Nevada National Security Site

Percentage Vehicle Fuel Annual
MOBILE6 Annual VMT Average Economy VMT per Lead
Vehicle Type MOVES2010 Vehicle Annual Occurring on Vehicle Age (miles per Applicable Emissions
Observed 2 Vehicle Type Type Count VMT Weekdays Fuel TypesUsed | (model year) gallon) Fuel Type (pounds)
Single-unit Single-unit, Light-duty 141 715,842 98 Biodiesel (B-20) 11 years 11.2 61,247 0.007
trucks (2to 3 short-haul trucks, and No. 2 diesdl (1997) No. 2 diesdl
axles) trucks 6,001-8,500
324,195
B-20
Card/light trucks Light-duty Light-duty 1,007 | 4,191,978 95 E85 (assumed to 9 years 241 2,974,970 0.021
passenger passenger be E10 for (1999) Unleaded
vehicles vehicles, al MOVES gasoline
modeling) and
unleaded 1,258,657
gasoline E10
Card/light trucks Light-duty Light-duty 1,007 | 5,556,808 95 E85 (assumed to 9years 185 3,875,501 0.02
trucks trucks, be E10 for (1999) Unleaded
0-6,000 MQOVES gasoline
modeling) and
unleaded 1,639,656
gasoline E10
Buses Transit buses | Heavy-duty 70 90,228 95 Biodiesel (B-20) 9 years 4.4 77,933 0.0087
transit buses, and No. 2 diesdl (1999) No. 2 diesdl
all
412,522
B-20

MOBILE6 = Mobile Source Emission Factor Model; MOVES2010 = Motor Vehicle Emission Simulator 2010; VMT = vehicle miles traveled.

2 Vehicle types observed in Traffic Study and Cost Benefit Analysisto Renovate Existing Roadways, Nevada National Security Site (BN 1999).

Note: Modeling performed using MOV ES2010.

arew | pue Aiend Iy
a xipueddy
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Onsite government vehicle data used for emissions modeling are discussed below (see Chapter 4,
Section 4.1.3, for more details):

Onsite government vehicle types. The vehicle types observed in the 1999 NTS road renovation
study (BN 1999) were linked to MOVES vehicle types, as shown in Table D-3. Note that the
light-duty vehicles and light-duty passenger trucks were not separated in the road renovation
study, so vehicle data derived from that study were split equally among light-duty vehicles and
light-duty passenger trucks for the purposes of MOV ES modeling.

Vehicle counts. The vehicle counts in Table D—4 were derived from those observed in the
1999 NTS road renovation study (BN 1999), which were scaled to reflect the change in NNSS
employment since that study.

Vehicle milestraveled (VMTs). The VMTsin Table D—4 were derived from the vehicle counts
observed in the 1999 NTS road renovation study (BN 1999) and from assumed vehicle
destinations.

Vehicle age. The average nationa default age was used Table D4 for each vehicle type because
this information was not provided in the the 1999 study.

Fud types. The U.S. Department of Energy/National Nuclear Security Administration
(DOE/NNSA) provided fuel usage amounts of unleaded gasoline (435,000 galons),
E85 (184,000 gallons), biodiesal (343,191 gallons), and No. 2 diesdl (644,844 gallons) by onsite
government vehicles for fiscal year 2009. These fuel usage amounts were assumed to be similar
to usage in calendar year 2008. Fuel amounts are not directly used in MOVES; rather, fuel
fraction and fuel supply market share were incorporated into the model in the following way:

— Fue types to vehicles. Unleaded gasoline and E85 was alocated only to light-duty
passenger trucks and light-duty vehicles. Buses and single-unit, short-haul heavy-duty
trucks were assigned No. 2 diesel and biodiesel. E85 ethanol or B-100 biodiesel are not
included in MOVES. As a conservative assumption, the fuel properties for E10 were
used in place of E85 and B-20 in place of B-100.

— Market shares of each fuel. The MOVES default fuel supply market share for
Nye County includes only one formulation of diesel and two formulations of gasoline
(due mostly to changes in Reid vapor pressure) with a seasonal split of 0.286 and 0.714.
However, these default formulations do not include ethanol or biodiesel, which are used
at the NNSS. The NNSS fuel usage numbers have an ethanol-to-(gasoline+ethanol) fuel
usage ratio of 0.297. The corresponding gasoline market share was then adjusted as
follows. (1 - 0.297) =0.703. Multiplying this gasoline market share by the MOVES
default market shares of gasoline formulations results in a 0.201 and 0.502 split between
the two types of unleaded gasoline. For biodiesel and No.2 diesal, the NNSS fuel usage
is0.159, so the No. 2 diesel market share was set to 0.841.

Lead emissions per vehicle and fue types. The U.S. Environmental Protection Agency’s
(EPA) Air Quality Criteria for Lead (EPA 2006) was used to estimate the lead emissions factors
for mobile sources. The reference has |ead-mass-per-mile factors for gasoline, for No. 2 diesel
consumed by trucks, and for No. 2 diesel consumed by buses. The reference contains no lead
emission factors for ethanol or biodieseal, so it was conservatively assumed that the same factors
apply for unleaded gasoline and No. 2 diesel, respectively. The results are shown in Table D-4.

Monthly and hourly distributions of VM T. MOVES default data were used.

Road types. All Nye County roads are assumed to be rural roads with unrestricted access.
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e Meteorology and road speed distributions. MOVES default datafor Nye County were used.

e Emissions Types. Only emissions from running exhaust, evbrake wear, and tire wear were
model ed.

TableD-5 shows the modeled current (approximately 2008) onsite mobile emissions of criteria
pollutants and HAPs associated with NNSS government-owned vehicles. Total onsite emissions from
stationary sources (shown in more detail in Table D—2) are aso provided in Table D—4 to show the tota
onsite emissions from both stationary sources and government-owned vehicle mobile sources.

The mobile source criteria pollutant emissions were dominated by carbon monoxide (39.6 tons) and, to a
lesser extent, nitrogen oxides (13.9tons). Light-duty passenger trucks were the largest onsite mobile
source emitters (65 percent of onsite government-owned vehicle emissions), followed by light-duty
vehicles (21 percent).

Table D-5 Estimated Emissions of Criteria Pollutants and Hazar dous Air Pollutantsfrom Onsite
Nevada National Security Site Stationary Sour ces and Gover nment-Owned M obile Sour ces, 2008
(tons per year)

Nye County
On NNSS
Government-Owned Mobile Source Type (Modeled)
Light-Duty Single-Unit, Stationary
Light-Duty Passenger Short-Haul Source Type

Pollutant Vehicles Trucks Buses Trucks Total (calculated) Total
PM g 011 0.20 0.11 0.40 0.82 0.22 1.0
PMy5 0.066 0.12 0.10 0.37 0.66 0.22 0.88
Cco 9.3 281 0.55 1.6 39.6 0.94 405
NOy 21 6.9 13 36 139 3.36 17.3
SO, 0.026 0.048 0.00035 0.0014 0.076 0.06 0.14
VOCs 0.10 0.60 0.013 0.084 0.80 0.6 14
Lead 0.0000050 0.000010 0.0000035 0.0000035 0.000022 0.0023 0.0023
HAPs 0.0098 0.046 0.00029 0.0018 0.058 0.09 0.15

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides; NNSS = Nevada National Security Site;
PM, = particulate matter with an aerodynamic diameter less than or equal to n micrometers; SO,=sulfur dioxide;
VOC = volatile organic compound.

Note: Government-owned mobile source activities are partitioned by source type. The source type partitioning of stationary
source activitiesis shown in Table D-3.

Emissions from Commuter Vehicles. The MOVES2010 (Version 20091221; EPA 2009) mobile source
model was used to estimate emissions due to vehicle traffic from employees commuting to the NNSS
using persona vehicles. Table D—6 and the following discussion contain further details on the activity
and vehicle data that were used. Chapter 4, Section 4.1.3, of this NNSS SWEIS contains information
regarding the origin of these activity numbers.

Private-vehicle commuter activity data were based on employment numbers and residence information.
Half of the commuter vehicles were assumed to be light-duty vehicles and the other half, light-duty
passenger trucks. To estimate the personal-vehicle emissionsin various locations, it was assumed that all
personal-vehicle commuters enter the NNSS via Mercury Highway and park at Entry Gate 100. This
commuting pattern results in about 4 miles round trip on site per commuter traveling by personal vehicle
at the NNSS. It was also assumed that all personal-vehicle commuters coming from Clark County use
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U.S. Route 95, which results in about 12 miles round trip per commuter traveling by persona vehicle
within Nye County and outside of the NNSS. For Clark County roads, GIS [geographic information
system] was used to estimate the total length of various road types; roads outside and inside of the
Las Vegas spaghetti bowl correspond to rural and urban roads, respectively. For the Clark County portion
of travel, the following fractions were used: 0.176 rural restricted, 0.595 rural unrestricted, 0.058 urban

restricted, and 0.171 urban unrestricted.

Table D-6 Vehicle Activity Data Used to Model Emissions from Commuting to and from the
Nevada National Security Site

Percentage | Percentage
Annual Annual Annual
VMT | Percentage Nye Nye
Annual Within Annual County County
VMT Nye Clark VMT VMT
Annual Within County County | Outsidethe| Insidethe
Count Count VMT Nye and VMT NNSS NNSS
Originating | Originating | Within | County but| Inside | Occurring | Occurring | Occurring Fuel
MOVES2010 | in Clark in Nye Clark Outside the on on on Type
Vehicle Type County County County | the NNSS | NNSS | Weekdays | Weekdays | Weekdays Used
Light-duty 328 97 | 9868361| 2,808,808 | 430,088
vehicles Unleaded
Light-duty 85 90 87 gasoline
passenger 327 98 9,868,361 | 2,808,808 | 430,088
trucks
Transit buses 11 0 420,347 19,667 147,576 89 89 89 (’j\:;dz

MOVES2010 = Motor Vehicle Emission Simulator 2010; NNSS = Nevada National Security Site; VMT = vehicle miles traveled.
Note: Modeling performed using MOV ES2010.

The default MOVES fuel market shares, meteorology, vehicle speed distributions, and monthly and
hourly VMT distributions were used in the analysis. Only emissions associated with vehicle exhaust,
brake wear, and tire wear were modeled. Aswas done for onsite government vehicles, light-duty vehicles
and light-duty passenger trucks were conservatively assumed to have an average age of 9 years.

Emissions from transit buses were not modeled usng MOVES2010. Instead, emissions from the NNSS
bus fleet were modeled using the age of the current bus fleet (all 2003 model year buses) all meeting the
1998 EPA heavy-duty emissions standards. These emissions standards include the following: 72.5 grams
per mile of carbon monoxide; 18.7 grams per mile of nitrogen oxides, and 0.468 grams per mile for
particulate matter, conservatively assumed to be entirely PM,s. Sulfur dioxide emissions were calculated
using Equation 39 from the PART5 Model, Appendix A (EPA 1995b), and using the standard fuel
economy of transit buses from MOBILEG6 [Mobile Source Emission Factor Model] (EPA 2003). These
emissions standards were combined with the bus fleet annual VMT to arrive at annual emissions. The
onsite government bus counts derived from the 1999 NTS Traffic Sudy and Cost Benefit Analysis to
Renovate Existing Roadways (BN 1999) were used for the spatial alocation. All buses were assumed to
make round trips between Clark County and the NNSS, spending 8 round-trip milesinside Nye County.

Table D—7 shows the modeled current (approximately 2008) mobile emissions of criteria pollutants and
HAPs associated with onsite employees commuting to the NNSS. Light-duty passenger vehicles
contributed about 21 percent of the criteria pollutant total, while light-duty passenger trucks contributed
46 percent and commuter buses, 33 percent. Carbon monoxide was emitted in the largest amounts
(136.5tons) among the criteria pollutants. Commuting activities related to the NNSS emitted
approximately 0.14 tons of HAPs in 2008. The mgjority (71 percent) of emissions related to commuting
to the NNSS took place in Clark County, while about 16 percent took place in the portion of Nye County
that is outside of the NNSS, and the remaining 13 percent took place on the NNSS.
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Table D—7 Estimated Emissions of Criteria Pollutants and Hazar dous Air Pollutants from Commuting to and from the
Nevada National Security Site, 2008 (tons per year)

Light-Duty Passenger Tucks
Light-Duty Vehicles (Modeled) (Modeled) Transit Buses (cal culated) Total
Nye County Nye County Nye County Nye County

Clark Off Clark Clark Off Clark Off
Pollutant County NNSS On NNSS County | Off NNSS | On NNSS County NNSS On NNSS | County NNSS On NNSS Total
PM o 0.25 0.076 0.025 0.37 0.11 0.036 0.22 0.010 0.076 0.83 0.19 0.14 12
PM;s 0.14 0.044 0.015 0.2 0.058 0.02 0.22 0.010 0.076 0.56 0.11 0.11 0.78
CO 20.9 6.1 21 445 14 4.9 33.6 16 118 97 21 185 136.5
NO 45 15 0.48 115 3.6 12 8.7 041 3.0 24 5.3 4.6 34
SO, 0.073 0.02 0.0064 0.11 0.027 0.0097 0.010 0.00047 0.0035 0.19 0.047 0.019 0.26
VOCs 0.24 0.071 0.024 11 0.3 0.11 N/A N/A N/A 12 0.35 0.12 17
Lead 0.000022 | 62x10° | 94x107 | 0000022 | 62x10° | 9.7x107 | 34x10° | 1.6x107 | 1.2x10° | 0.000048 | 0.000013 | 3.1x 10° | 0.000064
HAPs 0.021 0.0069 0.0023 0.08 0.025 0.0087 N/A N/A N/A 0.095 0.03 0.01 0.14

11-a

CO = carbon monoxide; HAP = hazardous air pollutant; N/A =not applicable; NOx = nitrogen oxides; NNSS = Nevada National Security Site; PM, = particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, =sulfur dioxide; VOC = volatile organic compound.
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Emissions from Commercial Vendor Mobile Sources. The MOVES2010 model was used to estimate
emissions due to vehicle traffic from nonradioactive waste transport (commercial vendors). Table D-8
and the following discussion provide further details on the activity and vehicle data used. See Chapter 4,
Section 4.1.3, for more details on the development of these numbers.

Table D-8 Vehicle Activity Data Used to Model Emissionsfrom Commercial Vendors
Traveling to and from the Nevada National Security Site

Annual VMT Annual VMT Percentage
Annual VMT | Within Nye County | Within Nye County | Annual VMT
MOVES2010 Within Clark but Outside the and Inside the Occurring on Fuel Type
Vehicle Type Count County NNSS NNSS Weekdays Used
Single-unit, 17 399,126 55,692 194,922 95 No. 2 diesdl
short-haul trucks

MOVES2010 = Motor Vehicle Emission Simulator 2010; NNSS = Nevada Nationa Security Site; VMT = vehicle miles
traveled.
Note: Modeling performed using MOV ES2010.

Commercia vendor activity was derived from employee count data and from the 1999 NTS road
renovation study (BN 1999). Commercial vendors were assumed to use single-unit trucks fueled by
No. 2 diesdl. The lead emissions factors for mobile sources in EPA’s Air Quality Criteria for Lead
(EPA 2006) were used to estimate lead emissions for NNSS commercial vendor vehicles.

Commercia vendors were assumed to enter the NNSS via Mercury Highway and go to the Area5
Radioactive Waste Management Site (RWMS). The RWMS was chosen because nearly all hazardous
waste is currently (in 2008) stored at the Pit 3 Mixed Waste Disposal Unit, which is near RWMS
(DOE 2009c). Hazardous waste was estimated to travel 84 miles per vehicle trip in Clark County,
12 miles per vehicle trip in Nye County but outside the NNSS, and 40 miles per vehicle trip inside the
NNSS. MOVES default fuel supply market shares, meteorology, vehicle speed distribution, and monthly
and hourly VMT distributions were used in the analysis. Only running exhaust, brake wear, and tire wear
were modeled. As was done for onsite government vehicles, single-unit, short-haul trucks were assumed
to have an average age of 11 years old. All Nye County roads were assumed to be rural roads with
unrestricted access, and the same Clark County road distribution as used for commuter traffic was used
for commercia vendors.

Table D-9 shows the 2008 mobile emissions of criteria pollutants and HAPs associated with commercial
vendors traveling to and from the NNSS. Approximately 5.9 tons of criteria pollutants were emitted due
to commercia vendor activities related to the NNSS in 2008. Nitrogen oxide emissions comprised the
single largest amount (3.4 tons) among the criteria pollutants. About 0.068 tons of HAPs were emitted as
aresult of commercia vendor activitiesin 2008. The magjority (63 percent) of emissions related to NNSS
commercial vendors took place in Clark County, while about 29 percent took place in the portion of
Nye County that is outside of the NNSS, and the remaining 8 percent took place on the NNSS.

Emissions from Radioactive Waste Truck M obile Sources. The MOVES2010 (Version 20091221 for
Nye County; Version 20100515 for Clark County; EPA 2009) mobile source model was used to estimate
emissions due to vehicle traffic from radioactive waste transport. Table D-10 and the following
discussion contain details on the activity and vehicle data that were used in modeling the emissions. See
Chapter 4, Section 4.1.3, for more details on the development of the transportation activity levels.
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Table D-9 Estimated Emissions of Criteria Pollutants and Hazar dous Air Pollutantsfrom

Commercial Vendors Traveling to and from the Nevada National Security Site, 2008 (tons per year)

Single-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off NNSS On NNSS Total
PM 1o 0.24 0.032 0.11 0.38
PM, 5 0.22 0.029 0.10 0.35
CO 0.98 0.13 0.46 16
NO, 2.2 0.277494 0.97 34
SO, 0.0041 0.00051 0.0018 0.0064
VOCs 0.32 0.042 0.15 0.51
Lead 3.8x10° 52x107 1.8 x10° 6.1x10°
HAPs 0.042 0.0056 0.020 0.068

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides; NNSS = Nevada National Security Site;
PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO, = sulfur dioxide;

VOC = volatile organic compound.

Table D-10 Vehicle Activity Data Used to M odel Emissions from Radioactive Waste Trucks
Traveling to and from the Nevada National Security Site

Annual VMT Annual VMT Percentage
Annual VMT | Within Nye County | Within Nye County | Annual VMT
MOVES2010 Within Clark but Outside the and Inside the Occurring on Fuel Type
Vehicle Type Count County NNSS NNSS Weekdays Used
Combination-unit, 9@ 106,799 328,765 2,915 95 No. 2 diesdl
short-haul trucks

MOVES2010 = Motor Vehicle Emission Simulator 2010; NNSS = Nevada National Security Site; VMT = vehicle miles

traveled.

& The number of radioactive waste trucks was unknown. The number of multiple-axle trucks used by commercial vendors was
used as a surrogate.

Note: Modeling performed using MOV ES2010.

Radioactive waste transport activity was derived from the average number of transportsin 2007 and 2008
and assumed origin-to-NNSS distances. After rounding to the nearest 100,000 miles to account for other
specia shipments that may not have been accounted for, this activity calculation resulted in an estimated
5.3 million miles driven annually within Nevada due to these transports. An estimated 0.55 percent of
this mileage took place on the NNSS. A map of the seasonal routes taken by these transports was used to
estimate the mileage percentages within Nye County (62 percent) and Clark County (20 percent).
Radioactive waste was transported only by combination-unit trucks, and all of these trucks were assumed
to use only No. 2 diesel. The lead emissions factors for mobile sources in EPA’s Air Quality Criteria for
Lead (EPA 2006) were used for estimating lead emissions for NNSS radi oactive waste transport vehicles.

Radiological trucks were assumed to travel the preferred transportation routes through Nevada when
transporting radioactive waste. MOVES default fuel supply market shares, meteorology, vehicle speed
distribution, and monthly and hourly VMT distributions were used in estimating emissions. Only running
exhaust, brake wear, and tire wear were modeled. As was done for onsite government vehicles and
commercial vendors, combination-unit, short-haul trucks were assumed to have an average age of
11 years. All Clark County and Nye County roads on the seasonal routes taken by these transports were
assumed to be rural roads with unrestricted access.
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Table D—-11 shows the modeled current (approximately 2008) mobile emissions of criteria pollutants and
HAPs associated with radioactive waste transport to and from the NNSS. Approximately 13.4 tons of
criteria pollutants were emitted due to radioactive waste truck activities related to the NNSS in 2008.
Nitrogen oxides were the largest single pollutant at (9.6 tons). Approximately 0.058 tons of HAPs were
emitted as a result of radioactive waste truck activities related to the NNSS in 2008. The majority
(75 percent) of emissions related to NNSS radioactive waste trucks took place in the portion of
Nye County that is outside of the NNSS, while about 25 percent took place in Clark County, and the
remaining percentage (less than 1 percent) took place on the NNSS.

Table D-11 Estimated Emissions of Criteria Pollutants and Hazardous Air Pollutants from
Radioactive Waste Trucks Traveling to and from the Nevada National Security Site, 2008
(tons per year)

Combination-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off NNSS On NNSS Total
PM 1 0.17 0.51 0.0046 0.68
PM, 5 0.16 0.48 0.0042 0.64
CO 0.67 2 0.018 2.7
NO, 23 7.2 0.064 9.6
SO, 0.0033 0.01 0.000088 0.013
VOCs 0.11 0.33 0.0029 0.44
Lead 22x10° 1.9x10° 1.7 x 10° 41x10°
HAPs 0.014 0.044 0.00038 0.058

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides; NNSS = Nevada National Security Site;
PM.= particulate matter with an aerodynamic diameter less than or equal to n micrometers;, SO,=sulfur dioxide;
VOC = volatile organic compound.

M easur ements of Ambient Air Concentrations on the NNSS. The monitored concentrations cannot be
directly compared with the standards because the standards use calendar years and some of the standards
use other statistics and time periods as part of their calculation. However, given that the monitored
concentrations presented in Chapter 4, Table 4-38, are maximum observed concentrations for their
respective time periods, and given that none of them exceeded the ambient air quality standards, these
monitored concentrations demonstrate that the area is attaining the air quality standards. Listed below are
summary concentration statistics from the YMPL sation for the period from October 1991 through
September 1995, compared directly with the standard concentration values (ignoring the above
comparison issues):

e The maximum 1-hour carbon monoxide concentration was 0.2 parts per million, which is less
than 1 percent of the National Ambient Air Quality Standards (NAAQS) value (35 parts
per million).

e The maximum 8-hour carbon monoxide concentration was 0.2 parts per million, which is
2 percent of the Nevada standard value for elevations below 5,000 feet (9 parts per million; the
Y MP1 monitoring station is about 4,000 feet above mean sea level).

o The maximum October-to-September annual nitrogen dioxide concentration was 0.00214 parts
per million, which is 4 percent of the NAAQS value (0.053 parts per million).
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e The maximum 1-hour ozone concentration was 0.096 parts per million, which is 80 percent of the
NAAQS value (0.120 parts per million; this NAAQS is no longer in effect).

e The maximum 3-hour, 24-hour, and September-to-October annual concentrations of sulfur
dioxide were all 0.002 parts per million, which are less than 1 percent, 1 percent, and 7 percent of
the 3-hour, 24-hour, and annua NAAQS vaues (0.5, 0.14, and 0.03 parts per million),
respectively.

Ozone was the only gaseous criteria pollutant to routinely register ambient levels above the instrument
threshold. Ozone levels never exceeded the regulatory limit for the 1-hour average standard (0.12 parts
per million by volume). The 1-hour average standard was withdrawn in 2005, and has now been replaced
with an 8-hour average standard (0.075 parts per million). Ozone is formed in the atmosphere under the
presence of sunlight, nitrogen oxides, and volatile organic compounds. Ozone typically has the highest
concentrations during warm weather because strong sunlight and high temperatures are more conducive
to higher ambient concentrations.  Approximately 90 percent of the warm-season hours had
concentrations between 0.020 and 0.060 parts per million; only 44 hours had concentrations in excess of
0.080 parts per million.

No ambient monitoring data were available for lead. However, DOE/NNSA expects concentrations of
lead to be far below the regulatory standard because there are no industrial sources in the region of
influence (or near enough to transport this contaminant into the region of influence), and lead-based
gasoline, previously the principal source of lead in the air, has been phased oui.

Some annual statistics on observed ambient PM, concentrations at the YMP1, YMP5, YMP6, and Y MP9
monitoring stations from 1989 through 2005 are shown in Chapter 4, Table 4-39. This table also shows
the NAAQS or Nevada Ambient Air Quality Standards (whichever one is lower) that were in place a the
time of monitoring. Note, however, that the air quality standards are not as restrictive as just the highest
concentration. For example, the 24-hour PM 4, standard is not to be exceeded more than once on average
over 3 years and the annual PM o standard is the 3-year weighted average PM ;o concentration. However,
these observed concentrations in Table 4-39 do demonstrate compliance with the current 24-hour PM
standard as none of these concentrations exceed the ambient air quality standards. Listed below are some
summary concentration statistics from these monitoring stations for the period from 1989 through 2005,
compared directly with the air quality standard concentration values (ignoring the above comparison
iSsues):

o Thelargest 24-hour averaged value observed across these 17 years and 4 monitoring stations was
67 micrograms per cubic meter (at the YMP5 station in 1995), or 45 percent of the NAAQS
value (150 micrograms per cubic meter).

o Across the observations for these 17 years and 4 monitoring stations, 41 percent of the annual
largest 24-hour averaged values were less than 20 percent of the NAAQS value (150 micrograms
per cubic meter).

o The largest annua averaged value observed was 13 micrograms per cubic meter (at the YMP5
station in 1989), or 26 percent of the Nevada Ambient Air Quality Standard value.

e Across the observations for these 17 years and 4 monitoring stations, 54 percent of the annual
averaged values were less than 20 percent of the Nevada Ambient Air Quality Standard value for
PM .

No ambient monitoring data were available for PM,s; however, because PM, s is a subset of PM o, PM 35
can be estimated from measurements of ambient PMyo. In the region of influence, most of the PM 4
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would be generated from the resuspension of surface-level soil and mineral materials with some
additional PM o from fuel combustion. A U.S. Department of Agriculture study on wind erosion in the
western United States found that over all soils, the fraction of PM, as PM,s was about 15 percent,
ranging from 10 to 30 percent (Hagen 2001). To be conservative, DOE applied the upper end of this
range (30 percent) to the ambient PM 14 data collected in Area 25 (the YMP1, YMP5, and Y M P9 stations)
over the past 8 years (1998 through 2005), and the resulting data indicated the highest expected 24-hour
concentration of PM, 5 would be 16 micrograms per cubic meter, and the highest expected annual average
concentration would be 4 micrograms per cubic meter. These numbers are 46 and 26 percent of the
ambient air quality standards for PMs.

Modeling of Ambient Air Concentrations on and near the NNSS. Because the NNSS covers some
1,360 square miles, ambient air quality monitoring on the prevailing upwind side of the NNSS (Area 25)
may not capture emission impacts from onsite sources. The mgjority of routine emission sources is
concentrated in Areas 6 and 23 and is associated with sand and aggregate processing and fuel-burning, as
shown in Table D-3. Impacts from those emissions are small and will likely have little effect on the
ambient air quality. However, emissions from other sources (e.g., explosives testing) occur infrequently,
but produce high concentrations for short periods. Figure D—4 shows the locations of the emissions
associated with these open detonations. Areas 4 (BEEF), 5 (NPTEC), 11 (EODU [Explosives Ordnance
Disposal Unit]), 14 (HEST test range), 25 (Test Cell C), and 26 (Port Gaston).

Modeling Methodology. As part of an environmental evaluation for the NNSS Class Il Air Quality
Operating Permit AP9711-0549.01 (DOE 2009b), dispersion modeling was conducted in 2009 to estimate
the air quality impacts from non-explosive emission sources and from explosives testing at the NNSS.
Two EPA-approved models— AERMOD and OBODM [Open Burn/Open Detonation Model] — were used
to model the non-explosive sources and the detonation activities, respectively.

For the NNSS Class Il Air Quality Operating Permit modeling support study, AERMOD was run with
many non-explosive stationary sources throughout the NNSS, including industrial sources and storage
tanks. AERMOD was run without deposition to conservatively model the air concentration. The
AERMOD modeling used 3,785 receptors surrounding the NNSS boundary, forming a 1.5-mile buffer
around the NNSS boundary at a spacing of about 0.31 miles (500 meters). The receptors are shown in
Figure D—4, but the non-explosive stationary sources are not shown.

OBODM was run for six explosive test sites in the NNSS. The OBODM modeling for the Permit used
1,203 receptors — some were placed at discrete locations aong the NNSS boundary, and some were
placed east of the NNSS boundary out to a distance of about 3.7 miles at a spacing of about 0.31 miles
(500 meters). These eastern receptors were chosen because they are predominantly downwind from the
detonation operations.

For this site-wide environmental impact statement (SWEIS), several supplementary OBODM model runs
were performed to estimate particulate matter concentrations (not done in the permit support study) at
locations accessible to the public (i.e., the Nevada Test and Training Range boundary downwind from the
detonation operations) for the baseline affected environment conditions and for the future environmental
consequences conditions. The public has access to areas along the southern border of the NNSS.
Otherwise, the public’'s closest approach is along the border of the Nevada Test and Training Range. The
Nevada Test and Training Range effectively creates a public access buffer zone of up to 30 miles beyond
the northern, western, and eastern NNSS boundaries. The receptors used in the OBODM runs are shown
in Figure D4.
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Figure D—4 Locations of the Open-Air Detonation L ocations M odeled for the Nevada National
Security Site Class |1 Air Quality Operating Permit (AP9711-0549.01)
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AERMOD and OBODM use a suite of hourly meteorological data for years 2003-2007 to simulate
dispersion of emissions in the atmosphere. The most complete set of hourly meteorological data is
collected at the first order weather station at Desert Rock located on the southern side of the NNSS at
36.6241 degrees north, 116.0192, degrees west, and 3,300 feet (1,000 meters) elevation above mean sea
level. Both surface and upper air meteorological data are collected at the site and are consistent with the
requirements for both models. The surface meteorological dataset contains wind direction and wind
speed, temperature and sky cover. Surface temperature data are collected at 6.6 feet (2 meters) above
ground level, and surface wind data are collected at 32.8 feet (10 meters). Very little surface data were
missing or invalid. For OBODM modeling, wind speeds exceeding 34.4 feet per second (10.5 meters per
second) were set to O feet per second because detonations would not take place during such high wind
speeds and OBODM does not calculate concentrations during calm hours (i.e., when wind speeds are 0).
For upper-air data, beginning in early 2005, upper-air data was not collected on weekends and holidays
due to budget constraints, and no data substitutions were made because the next closest upper-air station
was too far away. In regards to the surface data some differences are found in surface wind patterns
within the NNSS (Figure 4-18, Soule 2006) however, the nature of these elevated releases tend to
minimize the differences particularly for the relatively long transport distances to the nearest offsite
receptors.

The modeling analysis for the BEEF assumed a maximum emission rate that occurred once daily, that is,
one detonation of 21.5 tons of explosives at 9 am. daily and then repeated each day. This same approach
was used in the Nevada National Security Site Class |1 Air Quality Operating Permit AP9711-0549.01.
This modeling was performed daily over the five year of meteorologica data (2003-2007) to determine
the maximum downwind concentration. These maximum concentrations are the explosive source result
reported in Table D—12. For detonations at EODU, hourly detonations of 100 pounds of explosives were
modeled to occur from 0800 local time through 1500 local time as long as the wind speed remained below
23.5 miles per hour. For the NPTEC the modeling analysis assumed a worst-case scenario that isasingle
detonation of 1 ton of explosives per day at 9 am.

Table D-12 Particle Mass Distribution per Particle Size Used in Open Burn/Open
Detonation Modeling

Permit Modeling New Modeling for This SWEIS
Particle Diameter Mass Fraction of Particle Diameter Mass Fraction of Total PM;, Mass
I nterval (micrometers) Total PM4o Mass I nterval (micrometers) (Mass Fraction of Total PM, 5 Mass)
4t05 0.033 0.21t00.24 0.00001 (0.00011)
5t06 0.126 0.241t0 0.33 0.00007 (0.00075)
6to7 0.341 0.33t0 0.46 0.00026 (0.00298)
7t08 0.341 0.46 to 0.64 0.00098 (0.01111)
8t09 0.126 0.64 to 0.89 0.00309 (0.03507)
9to 10 0.033 0.89t01.23 0.00846 (0.09596)
1.23t01.72 0.02066 (0.23442)
1.72t0 2.28 0.03582 (0.40643)
2.281t0 2.50 0.01879 (0.21317)
2.50to 2.65 0.01091 (N/A)
2.65t03.34 0.10200 (N/A)
3.34t0 4.66 0.14923 (N/A)
4.66 to 6.49 0.22742 (N/A)
6.491t0 8.76 0.27830 (N/A)
8.7610 10 0.14400 (N/A)

N/A =not applicable; PM, = particulate matter with an aerodynamic diameter less than or equal to n micrometers;
SWEIS = site-wide environmental impact statement.
Source: DoD 2004; Pinnick et al. 1983.

D-18



Appendix D
Air Quality and Climate

Listed below are other important parameter settings used in the OBODM modeling. Some details about
the environmental consequences scenarios are also shown. Note that the OBODM modeling for the Air
Quality Permit study only modeled PM,. For the supplementary OBODM modeling performed for this
SWEIS, PM, 5 was aso modeled. Some details about the PM, s modeling are shown in the list below, and
PM, s is discussed further in the text following the list.

No depletion from gravitational deposition

Final cloud-rise height used for all calculations

Flat terrain, where receptor heights greater than zero are treated as flag poles
Use both stable and adiabatic plume rise

Let OBODM calculate: particulate matter settling velocity, reflection coefficient, source effective
release height above ground, diameter of initial source material immediately after detonation,
wind speed power law, lateral turbulence intensity, vertical turbulence intensity, alongwind
turbulence intensity, vertical potential temperature gradients, wind speed shear, and pasquill
stability category calculated by OBODM

Standard deviations of wind direction angle and wind elevation angle calculated by OBODM
using internal lookups and defaults at 600-s measuring time

Calm wind or missing hours have no dispersion or deposition

If short term wind averages have less than 75 percent valid (non-calm non-missing) hours, use
EPA guideline of 75 percent of the possible hours rounded up to the nearest integer

24-hour concentration averaging time

Fuel Heat Content 1000 cal/g

Fuel Burn Time 2.5s

Particulate Matter Molecular Weight 90.68 g/g-mol
Particul ate Matter Density of Species 2.05 g/cm®
BEEF:

- 1instantaneous volume source

- PBXN-110 Propellant

— X Coordinate (UTM 11N): 580601 meters, Y Coordinate (UTM 11N): 4105930 meters,
Flagpole: 106.6 feet (35.2 meters)

- Fraction of exhaust cloud constituting pollutant/species: PM o= 0.49, PM, 5= 0.043169
EODU:

— 1instantaneous volume source

— 0.38 Specia Cartridges

— X Coordinate (UTM 11N): 591532 meters, Y Coordinate (UTM 11N): 4085260 meters,
Flagpole 15.4 feet (4.7 meters)

— Fraction of exhaust cloud constituting pollutant/species: PM o= 0.057, PM, 5= 0.005016
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e NPTEC:
— 4 instantaneous volume sources
— C-4 Demo Charges

- 1. NPTEC: X Coordinate (UTM 11N): 595470 meters, Y Coordinate (UTM 11N):
4074879 meters, Flagpole 41.7 feet (12.7 meters)

- 2. Test Cell C: X Coordinate (UTM 11N): 564419 meters, Y Coordinate (UTM 11N):
4076329 meters, Flagpole 41.7 feet (12.7 meters)

- 3. Port Gaston: X Coordinate (UTM 11N): 575407 meters, Y Coordinate (UTM 11N):
4073895 meters, Flagpole 41.7 feet (12.7 meters)

- 4. HEST: X Coordinate (UTM 11N): 572869 meters, Y Coordinate (UTM 11N):
4091869 meters, Flagpole 41.7 feet (12.7 meters)

- Fraction of exhaust cloud constituting pollutant/species: PM1=0.021, PM,5=0.001848

The particle mass size distribution used in the Permit modeling (shown in Table D—12) was not used in
this analysis because the earlier modeling had assumed none of the particles had a mean aerodynamic
diameter smaller than 4 micrometers, as the permitting was focused only on PMy. A study by
Pinnick et al. (1983) examined severd different types of high explosives detonated in a variety of soil
types, including sand to silty sand soil as found at the NNSS. The study found that the post explosion
particles ranged in mean particle diameter from 0.2 micrometers to larger than 200 micrometers. The
study found that the particulate size mass distributions were similar across explosive material and soil
types, and that the distributions were both bimodal and lognormal. Based on this information
(Pinnick et al. 1983), an equation of two lognormal probability density functions was developed to
describe the mass fraction as afunction of mean particle diameter (DoD 2004) with the characteristic
bimodal distribution. Integrating this equation across the particulate diameters yields the particulate mass
fractions as shown in Table D-12 for PM o and PM,s. Note that PM, s makes up only 8.8 percent of PM 1o
by mass.

Other conservative modeling assumptions include the following: (1) 100 percent of nitric oxide was
assumed to be converted into nitrogen dioxide in AERMOD modeling and (2) total pollutant
concentrations attributable to NNSS sources were evaluated by adding together the highest calculated
concentrations from AERMOD and OBODM, without coupling the concentrations in either time or space.

For this SWEIS, the background concentrations used in the Permit were updated to be based on the
Area 25 monitoring data. M easurements taken at the YMP9 and Y MPL stations from 1998 through 2005
(DOE 2008d) show that the PM 4 24-hour average background concentration is 39 micrograms per cubic
meter using the second highest high PM 1, concentration, which approximates the PM ;o exceedance-based
standard, which allows no more than one exceedance per year on average across 3 years. The carbon
monoxide, sulfur dioxide, and nitrogen dioxide background concentrations were the largest monitored
concentrations shown in Chapter 4, Table 4-38.

Results of Permit Modeling. Table D—11 presents these maximum modeled concentrations of carbon
monoxide, nitrogen dioxide, sulfur dioxide, and PMy,. These concentrations are only from the Permit
modeling (does not include the supplementary OBODM runs made for this SWEIS), and they include the
above update to background concentrations. Table D-13 also shows the current (2009) NAAQS and
Nevada Ambient Air Quality Standards. As shown in Table D-13, dl of the maximum modeled
concentrations of carbon monoxide, nitrogen dioxide, and sulfur dioxide were significantly smaller than
the ambient air quality standards. Due to the explosives detonations, the maximum modeled PMqq
concentration exceeded the ambient air quality PM,, standard by a large margin in areas beyond the
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eastern border of the NNSS. The maximum distance beyond the eastern border of the NNSS at which the
PM, standard was exceeded was 4.3 miles. However, this location is entirely within the non-public
access area (Nevada Test and Training Range) of the Desert National Wildlife Refuge.

Table D-13 Dispersion Modeling Resultsfrom all Nevada National Security Site Stationary,

Fugitive, and Detonation Sour ces (micrograms per cubic meter)

Nonexplosive Explosive Total Maximum
Sources Sources Concentration 2
(percentage of
Averaging Nevada Background Maximum Maximum NAAQS, percentage
Pollutant Period NAAQS? | AAQS? | Concentration® | Concentration® | Concentration® | of Nevada AAQS)
CcO 1-hour 40,000° | 40,500° 229 41 < 1,007 <1277
(<3.2%, <3.2%)
8-hour 10,000° | 10,500 "¢ 229 10 <137 <376
(<3.8%, <3.6%)
NO, Annual 100¢ 100¢ 40 16°¢ <30°¢ <23°
(<23%, <23%)
PM1o 24-hour 150" 150" 39 5 < 4,013 < 4,057
(<2,163%, <2,163%)
S0,¢ 3-hour 1,300° N/A 5.2 6.3 <64 <179
(<1.4%, N/A)
24-hour 365° 365° 5.2 11 <0.66 <70
(<1.9%, <1.9%)
Annual 80¢ 80¢ 5.2 11° <0.66° <70¢
(<8.8%, <8.8%)

< = less than; AAQS = Ambient Air Quality Standards; CO = carbon monoxide; N/A = not applicable; NAAQS = National Ambient
Air Quality Standards; NO.=nitrogen dioxide; PMjo = particulate matter with an aerodynamic diameter less than or egua to
10 micrometers; SO, = sulfur dioxide.

& Concentration units are micrograms per cubic meter. To convert micrograms per cubic meter to parts per million, multiply
micrograms per cubic meter by 0.024465 and divide by the molecular weight at 760 millimeters mercury and 25 degrees
Centigrade).

Not to be exceeded more than once per year.

For locations bel ow 5,000 feet above mean sealevel.

Not to be exceeded.

Maximum 24-hour average.

Not to be exceeded more than once per year on average over 3 years.

There is no 3-hour SO, Nevada Ambient Air Quality Standard.

Source: Based on datafrom DOE 2009b: App. 7, Table 7-1.

@ - o a o T

Results of Supplementary OBODOM Modeling Performed for This SWEIS: For areas where the
public has access, worst-case activities at BEEF activities produced the highest modeled PMy
concentrations, but these concentrations were below the PM; NAAQS value. The maximum modeled
24-hour average PM 1o concentration was 62 micrograms per cubic meter (April 12, 2007; along southern
border of Area25 — see Figure D—4; X Coordinate (UTM 11N): 563420 meters, Y Coordinate
(UTM 11N): 4058840 meters), which, even when combined with the maximum background concentration
of 39 micrograms per cubic meter, is well below the Nevada Ambient Air Quality Standards value of
150 micrograms per cubic meter. The maximum maodeled 24-hour average PM 1, concentration associated
with activities at NPTEC was about 8 micrograms per cubic meter (April 12, 2007; along southern border
of Area 25 — see Figure D—4; X Coordinate (UTN 11N): 557729 meters, Y Coordinate (UTM 11N):
4058503 meters); for the Explosives Ordnance Disposa Unit, the corresponding concentration was
lessthan 1 microgram per cubic meter(February 11, 2005; along southern border of Area 25 — see
Figure D—4; X Coordinate (UTM 11N): 567419 meters, Y Coordinate (UTM 11N): 4058854 meters).

For areas where the public has access, worst-case BEEF activities produced the highest modeled PM s
concentrations, but these concentrations were aso below the NAAQS values. The maximum modeled
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24-hour average PM, 5 concentration was 11 micrograms per cubic meter (same date and location as with
PM 4, above), which, when combined with a maximum background concentration of 12 micrograms per
cubic meter, is below the NAAQS value of 35 micrograms per cubic meter. The maximum modeled
24-hour average PM, 5 concentrations due to worst case NPTEC and Explosives Ordnance Disposal Unit
activities were each less than 1 microgram per cubic meter (same dates and locations as with PMyq
above). Even if dl three activities took place at the same time, their combined concentration would be
less than the PM,s NAAQS value of 35 micrograms per cubic meter. The maximum modeled annual
average PM, 5 concentration was less than 1 microgram per cubic meter, which adds little to the PM, 5
annual background concentration of 3.6 micrograms per cubic meter. The PM, s annual average NAAQS
valueis 15 micrograms per cubic meter.

Ozone was not modeled as part of the air permit evaluation for this NNSS SAVEIS, but it is generally
recognized as aregional-scale air quality problem. Ozone is formed in the atmosphere under the presence
of sunlight, nitrogen oxides, and volatile organic compounds. The emissions of nitrogen oxides
(aprecursor to ozone formation) and volatile organic compounds at the NNSS are less than 50 tons per
year (see Table D-3) and are small relative to the existing regional emissions of nitrogen oxides and
volatile organic compounds. Further, these emissions are considerably less than the conformity emission
threshold levels of 100tons per year for nitrogen oxides and volatile organic compounds. These
threshold emission levels were set small enough as to not create a measurable impact on ozone levels.
Thus, current emissions at the NNSS are not anticipated to increase downwind ozone concentrations
beyond the measured ozone concentrations, which are well below the ozone air quality standard.

D.1.1.2.2 Radiological Air Quality

This section expands the radiological air quality discussion presented in Chapter 4, Section 4.1.8.3, of this
SWEIS.

The locations of the ambient radiological monitoring stations on and surrounding the NNSS are discussed
in SectionD.1.1.3.1. The locations of potentia radiation emissions on the NNSS and the types of
activities that might produce them are discussed in Section D.1.1.3.2. The recent radiation concentrations
and exposure levels are discussed in Section D.1.1.3.3.

D.1.1.2.2.1 Ambient Radiological Monitoring on and Near the Nevada National Security Site

On the NNSS, six of the 16 monitoring stations established by DOE that monitor ambient tritium
(hydrogen-3) levels are considered “critical receptors.” These “critical receptors’ are approved to
monitor levels of various radionuclides for National Emission Standards for Hazardous Air Pollutants
(NESHAPs) compliance. The radiological monitoring network overall indicates that levels of
americium-241; plutonium-238, -239, and -240; cesium-137; strontium-90; and tritium on the NNSS have
been well below the NESHAPs concentration levels since the Final Environmental |mpact Statement for
the Nevada Test Ste and Off-Ste Locations in the State of Nevada (1996 NTS EIS). More details about
radiation detected at NNSS locations are provided in Section D.1.1.3.3.

The Desert Research Ingtitute of the Nevada System of Higher Education runs the Community
Environmental Monitoring Program (CEMP), which constitutes an offsite nonregulatory network of
environmental air and radiation monitoring stations across southern Nevada, southeastern California, and
southwestern Utah.  These monitoring stations measure penetrating gamma  radiation using
thermoluminescent dosimeters, gamma radiation exposure rates using pressurized ion chamber detectors,
gross alpha and beta radioactivity in airborne particulates using low-volume particulate air samplers, and
meteorological data (DOE 2009b). Alpha and beta particles and gamma rays all occur naturally, but they
can be proxies for manmade nuclear activity when detected above certain levels. Alpha particles are
usually emitted by decaying uranium isotopes, beta particles are usually emitted as atomic decay products
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of nuclear fission, and gamma rays occur with apha and beta particle emissions when certain
radionuclides transition to a lower energy state (DOE 2009b, 2009d). More details about the radiation
detected at CEMP locations are provided in Section D.1.1.3.3.

D.1.1.2.2.2 Sourcesof Radiation on the Nevada National Security Site

Between 1951 and 1992, 100 atmospheric and 828 underground nuclear tests were conducted on the
NNSS (DOE 2009d). Nuclear testing ended in 1992; since then, the NNSS radiation monitoring has
focused on detecting airborne radionuclides from historically contaminated soils. Other than soil
resuspension and evapotranspiration of historical radionuclides, as discussed in the main body of the
SWEIS, some activities on and near the NNSS still involve radioactive materials. Some special research
projects, analytical laboratory operations, Environmental Restoration Program projects, and Borehole
Management projects may involve radioactive materials and may result in measurable air emissions of
radionuclides. More-specific activities on the NNSS that involve radioactive materials and possible air
releases of radionuclides in recent years include the following (DOE 2009d):

o Disposal of tritium-contaminated water removed from the sump well below Building A-1 of the
offsite North Las Vegas Facility (NLVF) on the NNSS

e Underground Testing Area Project pumping of tritium-contaminated water to the surface from
wells used to characterize the agquifers at the sites of past underground nuclear tests

e Pulsed neutron generator activities that can release tritium at the Dense Plasma Focus Facility
(in Area1l)

e Dynamic experiments and hydrodynamic tests that may release tritium and depleted uranium at
BEEF (in Area 4)

e Radioactive waste management, including the Area 3 RWMS and Area 5 Radioactive Waste
Management Complex, from which measurable tritium rel eases have been detected

e Opeaions a the Radiologica/Nuclear Countermeasures Test and Evaluation Complex
(in Area6)

e Subcritical experiments at the Ula Complex (in Areal)

e Handling, transport, storage, and assembly of radioactive targets for the Joint Actinide Shock
Physics Experiment Research gas gun (in Area 27)

Accidental or unplanned air releases of radiation are infrequent on the NNSS. Since 1997, such releases
have only occurred on the NNSS in 2008, when contaminated debris was carried beyond two control
boundaries. In one case, the contaminated area was blocked off, contaminated debris was recovered, and
a corrective policy was implemented to ensure that highly contaminated waste is only generated when it
can be immediately disposed of. In the other case, the debris was marked and the original contamination
area was extended to include the debris (DOE 2009d).

D.1.1.2.2.3 Radiation Levelson and Near the Nevada National Security Site

Table D-14 presents the estimated air emissions of radionuclides on the NNSS for the period from 1997
through 2008. The 1993 estimates that were cited in the 1996 NTS EIS are also shown. These estimates
are presented in each year's NNSS environmental report and are used in estimations of equivalent
exposure. The methods used to estimate these air emissions included the use of annual field and water
monitoring data, historical soil inventory data, and accepted soil resuspension and air transport models
(DOE 2009d).
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Table D-14 Annual Estimated Air Releases of Radionuclides on the Nevada National Security Site, 1997—2008 (curies) *°

ve-d

1993
(presented
in the
1996 NTS
EIS) 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Tritium 708 160 297 362.7 431 564 290 314 560 170 245 550 440
Krypton-85 ° 160 - -- - -- -- - -- 0 0 0 0 0
Plutonium 0.0018 - - - - - - - - - - -- -
(unspecified
isotopes)
Plutonium-238 - 0.0000015 | 0.0000043 | 0.0000055 ~0 ~0 ~0 ~0 ~0 ~0 ~0 0.054 0.05
Plutonium-239 -- 0.280034 | 0.240038 | 0.240048 0.32 0.32 0.29 0.29 0.29 0.29 0.29 0.32 0.29
and -240
Strontium-90 - 0.000015 | 0.000024 | 0.000032 - - ~0 ~0 0 ~0 ~0 ~0 ~0
Cesium-137 -- 0.0017 0.0015 0.0041 ~0 ~0 ~0 ~0 ~0 ~0 ~0 ~0 ~0
Americium-241 -- - -- - 0.049 0.049 0.047 0.047 0.047 0.047 0.047 0.047 0.047
Reference DOE 1996, DOE DOE DOE DOE DOE DOE DOE DOE DOE DOE DOE DOE
page 4-150 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008c, 2009d,
(from page1-11 | pagel-12 | pagel-13 page page page page page pageiii page v pagev page v
DOE 1994) 1-11 1-11 1-10 ES-14 3-21

& Assumes worst-case point and diffuse source releases, including evaporation from containment ponds. Includes calculated data from air sampling results, postulated loss of
laboratory standards, and cal culated resuspension of surface deposits.

b «~0” indicates that observed concentrations were greater than the minimum detectable concentration only a small number of times or not at all, and/or the concentrations contributed
less than 10 percent towards the dose estimated to be received by the maximally exposed public individual. “--* indicates that the air emissions of the radionuclide were not
mentioned in the reference as contributing towards the official radionuclide air emissions estimation.

¢ Krypton is no longer monitored on site since 1998 because there are no detectable emissions.
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Table D—-15 shows maximum observed and maximum annual averaged radionuclide concentrations at the
six critical receptors for reporting years 2002 through 2008. Y ears prior to 2002 are not shown because
the six critical receptors were chosen in the middle of 2001. The averaging periods for each radionuclide
are aso shown; tritium is sampled for 26 2-week periods per year, while the other radionuclides are
sampled for 1 1-week period per month. So, for example, the maximum observed concentration of
plutonium-238 presented in Table D—15 was one of the 12 1-week average values observed in 2006 at the
3545 Substation, and the maximum annual averaged observed concentration of plutonium-238 was the
average of the 12 1-week average values observed in 2008 at the Schooner monitoring station.

Table D-15 Comparison of Observed Concentrations of Radionuclides on the Nevada National
Security Site at the Six Critical Receptors Used for NESHAPs Compliance with NESHAPs
Concentration L evels, 2002-2008

Radionuclide Maximum Percentage
(averaging period; Maximum Year and Annual Average of Year and
maximum number Observed L ocation of Observed NESHAPs L ocation of
of annual samples) | Concentration | Observation Concentration CL Maximum Reference
Tritium (2 weeks; 1,228 x 10°® 2006, 434 % 10° 29 2002, DOE 2007,
26 annual samples) pCi/mL Schooner pCi/mL Schooner page 3-13;
(in Area 20) (in Area 20) DOE 2003,
page 2-14
Plutonium-238 32x 1078 2006, 5x 1078 <1 2008, DOE 2007,
(2 week; pCi/mL 3545 pCi/mL Schooner page 3-8;
12 annual samples) Substation (in Area 20) DOE 2009d,
(in Area 16) page 3-8
Plutonium-239 and 640 x 108 2007, 59 x 10 3° 2007, DOE 2008b,
-240 (1 week; pCi/mL Gate 700 S pCi/mL Gate 700 S page 3-9
12 annual samples) (in Area 10) (in Area 10)
Cesium-137 48 x 10 2004, 9x 107 5 2004, DOE 2005,
(1 week; pCi/mL Mercury uCi/mL Mercury page 3-8
12 annual samples) Track Track
(in Area23) (in Area23)
Americium-241 106 x 108 2007, 12 x 1078 <1 2007, DOE 2008,
(2 week; pCi/mL Gate 700 S pCi/mL Gate 700 S page 3-6
12 annual samples) (in Area 10) (in Area10)

< =less than; uCi/mL = microcuries per milliliter; CL = concentration level; NESHAPs = National Emission Standards for
Hazardous Air Pollutants; pCi/mL = picocuries per milliliter.

2 For plutonium-239 and -240, the NESHAPs CL is for plutonium-239 only. Analytical methods cannot distinguish between
plutonium-239 and plutonium-240.

Note: The averaging period for each concentration observation is shown in the first column.

As shown in Table D-15, the maximum annual averaged tritium concentration among the six critical
receptors from 2002 through 2008 was about 434 x 10 picocuries per milliliter, which was 29 percent of
the NESHAPs concentration level. Although the maximum observed 2-week averaged concentration
cannot be compared to the NESHAPs concentration level for regulatory purposes, it is noteworthy that
even the maximum concentration (1,228 x 10°° picocuries per milliliter) was still only 82 percent of the
NESHAPs concentration level. The maximum sampled tritium concentration always occurred at the
Schooner monitoring station (in Area 20).

Figure D-5 shows the annual mean concentrations of tritium from 1990 through 2008 measured in many
of the NNSS areas with long-term measurement histories. At most locations, tritium levels have been
decreasing steadily, with an average rate of decline of 14 percent among all stations except Schooner. At
Schooner (in Area 20), the tritium levels seem directly related to temperature and precipitation trends.
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The increased tritium levels at Schooner is a result of much higher readings during the dry hot summer
months when the movement of relatively deep soil moisture containing high concentrations of tritium
migrates to the surface. The data also suggests that seasonal precipitation and recharge from below plays
arole in maintaining the higher levels over time. All of these mean tritium concentrations are below the
tritium NESHAPs concentration level, which is also shown in the figure.

Figure D-5 Annual Mean Tritium Concentrationsin Nevada National Security Site Areaswith
Long-Term Measurement Histories

As shown in Table D-15, the maximum annual averaged plutonium-238 concentration among the six
critical receptors from 2002 through 2008 was about 5 x 10 microcuries per milliliter, which is less than
1 percent of the NESHAPs concentration level. Although the maximum observed 1-week averaged
concentration cannot be compared to the NESHAPs concentration level for regulatory purposes, it is
noteworthy that even the maximum concentration (32 x 10™® microcuries per milliliter) was still only
2 percent of the NESHAPs concentration level. The maximum annual averaged plutonium-238
concentration usually occurred either at the Y ucca station (in Area 6) or the 3545 Substation (in Area 16).

As shown in Table D-15, the maximum annual averaged plutonium-239 and -240 concentration among
the six critical receptors measured from 2002 through 2008 was about 59 x 10™® microcuries per
milliliter, which was 3 percent of the NESHAPs concentration level. Although the maximum observed
1-week averaged concentration cannot be compared to the NESHAPs concentration level for regulatory
purposes, it is noteworthy that even the maximum concentration (640 x 10™® microcuries per milliliter)
was dill only 32percent of the NESHAPs concentration level. The maximum annual averaged
plutonium-239 and -240 concentration usualy occurred either at the Yucca monitor (Area6) or the
Gate 700 S monitor (in Area 10).

Figure D—6 shows the highest annual mean plutonium-239 and -240 concentrations from 1971 through
2008 as observed by stationsin NNSS areas. Only stations with at least 15 years of measurement history
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are included. The average rate of concentration decline ranges from 2.9 percent (in Areas 1 and 3) to
17.7 percent (in Areas 19 and 20). These decline rates are faster than would be expected given the very
long half-lives of plutonium-239 and -240, and are attributed to plutonium immobilization in the soil
and/or decreases in NNSS activities that would resuspend the plutonium from the soil into the air. All of
these maximum mean plutonium-239 and -240 concentrations have been below the plutonium-239
NESHAPs concentration level since 1993. In the period from 1971 through 1992, these maximum mean
concentrations exceeded the NESHAPs concentration level three times (in 1972, 1987, and 1992).

Figure D—6 Highest Annual M ean Plutonium-239 and -240 Concentrations Observed Within
Nevada National Security Site Areaswith Long-Term Measurement Histories

As shown in Table D-15, the maximum annual averaged cesium-137 concentration among the six critical
receptors from 2002 through 2008 was about 9 x 10™*® microcuries per milliliter, which was 5 percent of
the NESHAPs concentration level. Although the maximum observed 1-week averaged concentration
cannot be compared to the NESHAPs concentration level for regulatory purposes, it is noteworthy that
even the maximum concentration (48 x 10™*® microcuries per milliliter) was still only 25 percent of the
NESHAPs concentration level. The maximum annual averaged cesium-137 concentration usually
occurred either at the Y ucca station (in Area 6), the 3545 Substation (in Area 16), or the Mercury Track
station (in Area 23).

As shown in Table D-15, the maximum annual averaged americium-241 concentration among the six
critical receptors from 2002 through 2008 was about 12 x 10™*® microcuries per milliliter, which was less
than 1 percent of the NESHAPSs concentration level. Although the maximum observed 1-week averaged
concentration cannot be compared to the NESHAPs concentration level for regulatory purposes, it is
noteworthy that even the maximum concentration (106 x 10™*® microcuries per milliliter) was still only
6 percent of the NESHAPs concentration level. The maximum annual averaged americium-241
concentration usually occurred either at the Y ucca monitoring station (in Area 6), the Gate 700 S station
(in Area 10), or the Schooner station (in Area 20).
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Since the offsite CEMP stations surrounding the NNSS were upgraded in 1999 (DOE 2009a), the CEMP
monitors have not detected radiation that can be attributed to NNSS activities, and the observed radiation
levels are well within the background levels typically observed in other parts of the country
(DOE 2009d). Table D-16 presents the maximum monthly average observed gamma radiation readings
at some selected stations surrounding the NNSS from late 1999 through 2008 (see Figure D—4 for a map
of all CEMP locations). Although these are maximum monthly average values, they are still well within
the range of natural background exposures estimated for citiesin the United States (see Table D-16).

Table D-16 Average Monthly Maximum Gamma Radiation Observations from Select Community
Environmental Monitoring Program Stations Surrounding the Nevada National Security Site
(millirem per year %

Indian Medlin’s Amargosa

Tonopah Goldfield Springs Las Vegas Ranch Valley Average
Jan 147 138 104 94 147 110 123
Feb 148 138 102 94 147 110 123
Mar 146 137 101 92 145 110 122
Apr 148 137 101 91 145 112 122
May 146 135 100 91 145 112 121
Jun 146 134 99 90 145 112 121
Jul 145 134 98 91 145 111 121
Aug 145 133 99 91 143 111 120
Sep 148 135 102 91 142 112 122
Oct 149 138 102 92 148 111 123
Nov 149 138 103 94 147 110 124
Dec 150 140 105 95 149 111 125
Period Oct 1999 — Oct 1999 — Sep 1999 — Jan 2000 — Nov 1999 - | Oct 1999 —

Dec 2008 Dec 2008 Dec 2008 Dec 2008 Dec 2008 Dec 2008

@ Datain the reference source were presented in units of microroentgen per hour; this table presents the data in millirem per
year for ease in comparing with the reference level of the National Emission Standards for Hazardous Air Pollutants. The
conversion assumed that 1 roentgen gamma exposure from the most common external radionuclides generally produces a
dose of 1 rem (DOE 2009d, page 14).

Source: DOE 2009e.

Figure D—7 shows the annual average radiation levels among all CEMP stations from 1998 through 2008,
along with annual maximum and minimum values from among the individua stations. These levels were
measured by thermoluminescent dosimeters, which measure ionizing radiation from al natural and
manmade sources (DOE 2009d).
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1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

Note: Radiation levels d by th: lumi foesil . The displayed radiation rate unit is milliroentgen per year, which is

equivakent to a dose of 0.933 millirem per year, assuming 1 roenigen gamma exposure from the most common | radi lid

produces a 1 rem dose,

Source: DOE 2008d

Figure D—7 Annual Average Radiation Levelsand Maximum and Minimum Values
Among all Community Environmental Monitoring Program Stations, 1999-2008

Table D-17 presents a number of dose estimates resulting from the inhalation of radionuclides on or near
the NNSS. From 2003 through 2008, the NNSS environmental reports presented the effective dose
equivalent (EDE) (in millirem per year) received by a person residing at the critical receptor that had the
largest sum of NESHAPs concentration level fractions (which in al cases was the Schooner receptor in
Area20). For example, in 2008, the Schooner critical receptor had a sum of NESHAPs concentration
level fractions of 0.193. This sum of 0.193 indicates that the theoretical person a the receptor
experienced an EDE that is 19.3 percent of the NESHAPs level. Asthe NESHAPs level is 10 millirem
per year, the EDE at the Schooner receptor was 1.93 millirem per year. Although no member of the public
has access to areas near these critical receptors, these EDEs can be considered conservative; the EDE
experienced by a member of the public off site would be considerably lower. Note that even these EDES
are well below the 10 millirem per year NESHAPs limit for inhalation.

Table D-17 also shows what each year’s NNSS environmental report presents as the EDE experienced by
the maximally exposed individual (MEI). However, the definition of the MEI changed in 2005, and the
method of calculating the EDE changed in 2005 and in 2007. Prior to 2005, the CAP88-PC model
(acomputer model for estimating dose and risk from radionuclide air emissions) was used with onsite
emissions estimates to calculate the EDE experienced by the offsite MEI. Beginning in 2005, CAP88-PC
was no longer used for this purpose. In 2005 and 2006, the MEI was still assumed to be off site, but the
EDE for the offsite MEI was not directly calculated. Instead, it was assumed to be no greater than
0.2 millirem per year, which was based on the CAP88-PC results from 1992 through 2004. In 2007
and 2008, the MEI was assumed to be located at the critical receptor that had the largest sum of
NESHAPs concentration level fractions, and the EDE was estimated directly based on this sum (the sum
was multiplied by the NESHAPs level of 10 millirem per year to arrive at the EDE). Compared with
using CAP88-PC for an offsite MEI, using direct monitoring results for a critical receptor MEI is very
conservative because critical receptors are generally the locations of maximum diffuse radioactive
emissions on the NNSS so they likely overstate the radiation dose to the offsite MEI.
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Table D-17 Effective Dose Equivalentsfor

Maximally Exposed Individuals by Various Estimation M ethods, 1997-2008
(millirem per year)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
EDE received by -- -- -- -- - - 2.86 245 23 249 19 193
an MEI at the
critical receptor
with the largest
sum of NESHAPs
CL fractions?®
EDE to the MEI, 0.089° 0.092° 0.12° 0.17° 0.17° 0.11° 01° 0.12° ¢ ¢ d d
as presented in
the NNSS
environmental
reports
Reference DOE 1998, | DOE 1999, | DOE 2000, | DOE 2001, | DOE 2002, | DOE 2003, | DOE 2004, | DOE 2005, | DOE 2006, | DOE 2007, | DOE 2008c, DOE 2009d,
page 7-2 page 7-2 page 1-4 page 1-5 page 1-5 pagel-4 | pages2-19 | pages3-20 | pages3-18 | pages3-18 pages 3-18 pages 3-18
and 7-3 and 8-9 and 8-7 and 8-5 and 8-5 and 8-6

CL = concentration level; EDE = effective dose equivalent; MEI = maximally exposed individual; NESHAPs = National Emission Standards for Hazardous Air Pollutants; NNSS = Nevada National

Security Site.

& The sum of NESHAP CL fractions was not presented in the NNSS environmental reports from 1997 through 2002. From 2003 through 2008, the critical receptor with the largest sum of NESHAPs
CL fractions was the Schooner sitein Area 20.

Through 2004, the CAP88-PC model was used with onsite emissions estimates to calculate the EDE to the offsite MEI.

Beginning in 2005, the CAP88-PC model was no longer used to estimate offsite exposure to onsite radioactive emissions. In 2005 and 2006, the EDE to the offsite MEI was estimated to be no
more than 0.2 millirem per year based on the CAP88-PC results from 1992 through 2004.

Beginning in 2005, the CAP88-PC model was no longer used to estimate offsite exposure to onsite radioactive emissions. In 2007 and 2008, the MEI was considered to be a person residing at the

o

o

critical receptor with the largest sum of NESHAPs CL fractions, though the public has had never access to that location.
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To put the inhaation radiation dose numbers in Table D-17 into perspective, Figure D-8 shows a
comparison of radiation dose sources received by an offsite MEI. Exposure to radon represents about
59 percent of total radiation exposure to the MEI, while the dose received from NNSS emissions
(assumed to be 0.2 millirem per year, based on datain Table D—17) represents less than 1 percent of total
radiation exposure to the MEI.

Figure D-8 Comparison of Radiation Dosesto the Offsite Maximally Exposed Individual from
Natural Background Sources and the Nevada National Security Site

D.1.1.3 Climate Change

Greenhouse gas emissions due to NNSS activities were calculated using the EPA Climate Leaders
Simplified Greenhouse Gas Emissions Calculator (EPA 2010). The dectricity consumption by NNSS
activities for fiscal year 2009 (45,300,740 kilowatt-hours) was provided by DOE/NNSA. This electricity
consumption was assumed to be representative of calendar year 2008. The NNSS purchased electricity
off of the Arizona-New Mexico (WECC Southwest) eGRID subregion. Greenhouse gas emissions from
onsite permitted stationary sources were derived from the amount of red dye diesel used on site
(66,433 gallons), as reported by DOE/NNSA for fiscal year 2009 and assumed to be representative
of calendar year 2008. Emissions from refrigeration and air conditioning (22 pounds HFC-32
[diflouoromethang], 22 pounds HFC-125 [ pentafluoroethang], 443 pounds HFC-134a
[1,1,1,2-tetrafluoroethane], and 57.7 pounds of SFg [sulfur hexafluoride]) were provided by DOE/NNSA
for fiscal year 2008 and are assumed to be representative of calendar year 2008.

For carbon dioxide emissions by onsite government vehicles, greenhouse gas emissions were estimated
using vehicle fuel consumption. Fuel consumption amounts for each vehicle type and fuel type were
derived in the same way as VMT amounts for each vehicle type and fuel type were derived (see the
discussion in Section D.1.1.2). In short, the estimated fraction of each fuel group (gasoline+ethanol and
No. 2 diesel+biodiesel) used by each vehicle type (see Table D—4) was multiplied by the total amount of
each fuel type consumed on site (see Section D.1.1.2.1) to arrive at the amount of fuel consumed by each
vehicle type and fuel type. For nitrous oxide and methane emissions by onsite government vehicles, and
for the greenhouse gas emissions by all other NNSS-related vehicles, the VMT by each vehicle type and
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each fuel type (see Table D—4) were used. For the purposes of greenhouse gas emissions calculations,
ethanol-consuming passenger cars and trucks were considered light-duty vehicles, gasoline-consuming
passenger trucks were considered light-duty trucks, and all No. 2 diesel-consuming vehicles were
considered heavy-duty vehicles. All other vehicle type and fud type combinations had obvious matches
in the Greenhouse Gas Emissions Calculator.

D.1.2 Remote Sensing L aboratory
D.1.21 Meteorology

This section expands on the meteorological characteristics of the Remote Sensing Laboratory (RSL) site
presented in Chapter 4, Section 4.2.8.1, of this NNSS SAVEIS

The average annual rainfall in the Las Vegas Valley is about 4.5 inches. Rainfall is most common in the
late winter and early spring (during Pacific storm passage) and in the late summer (with convective
thunderstorms, monsoons, and the occasional tropical storm) (based on climate averages measured at the
Las Vegas Weather Service Office Airport from 1971-2000; NCDC 2009). Nevada on the whole has
been in a drought most of the last decade, with precipitation amounts far below normal (DOE 2008f),
though some recent years (notably 2003 through 2005) were wetter than normal (NWS VEF 2009).
Snowfall in the Las Vegas areaisrare, with an annual average snowfall total of about 1 inch (based on the
measurements taken from 1937-2009 at the Las Vegas Wesather Service Office Airport; NCDC 2009).
The average annua number of thunderstorm days is about 13, with thunderstorms most frequently
occurring in July and August (NWS VEF 2009). Tornadoesin Nevada are exceedingly rare (NRC 1986).

The Clark County Department of Air Quality and Environmental Management (DAQEM) maintains two
ambient monitoring sites (the J.D. Smith and E. Craig Road sites) near RSL and NLVF. The annua
average (2004—2008) wind roses are shown in Figures D—9 and D-10 for these two locations. A review
of the timing in these figures shows that during the night, downsope (northwesterly) drainage winds
dominate. During the day, upslope (southeasterly) winds dominate (L ehrman et al. 2006).

D.1.2.2 Ambient Air Quality on and Near the Remote Sensing L abor atory

This section expands the ambient air quality discussion presented in Chapter 4, Section 4.2.8.2, of this
SWEIS.

D.1.2.2.1 Existing Air Quality

RSL is located about 60 miles southeast of the southern border of the NNSS. The region of influence for
air quality and climate for RSL operations is northern Clark County. Historic data on pollutant emissions
inventories and compliance status for the State of Nevada are calculated at the resolution of county or
hydrographic areas and provide a basis for determining existing air quality in the region of influence and
ametric for emissions comparison assessments. See Chapter 4, Section 4.1.8.2.2, for a discussion on the
current NAAQS and Nevada Ambient Air Quality Standards.

D-32



Appendix D
Air Quality and Climate

Figure D-9 Annual Average Wind Rosefor the E. Craig Road DAQEM Site
at 4701 Mitchell Street, 2004—2008

Figure D-10 Annual Average Wind Rosefor the J.D. Smith DAQEM Site
at 1301 East Tonopah Road, 2004—2008
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Emissions from Onsite Stationary and Mobile Sources. The 2008 emissions of onsite permitted
stationary sources were from the 2008 NNSS environmental report (DOE 2009d). The amount of natural
gas combusted for heating (33,673 therms, or 3,367,300 cubic feet) for fiscal year 2009 was provided by
the DOE/NNSA Nevada Site Office (NSO), and the resulting emissions were derived from the EPA
AP-42 emissions factors database (EPA 1995a). This natural gas combustion was assumed to be
representative of calendar year 2008.

Table D-18 shows the emissions rates and activity times used to estimate emissions from activity related
to RSL aircraft. The amount of jet fuel combusted by RSL aircraft (111,030 gallons) for fiscal year 2009
was provided by the DOE/NNSA NSO, and this aircraft fuel combustion was assumed to be
representative of calendar year 2008. The number of landings and takeoffs for airplanes (Raytheon
Beechcraft Super King Air 200) and helicopters (Bell model) for fiscal years 2005 through 2009 were
also provided by the DOE/NNSA NSO. Landing and takeoff counts for fiscal year 2006 (260 landings
and takeoffs for airplanes, 180 landings and takeoffs for helicopters) were used here because they were
the largest of the five years, which creates a more health-conservative calculation of arcraft-related
emissions.

Emissions of carbon monoxide, volatile organic compounds, nitrogen oxides, sulfur oxides, PM,,, and
PM, s from the airplane activity were derived from EDMS [Emissions and Dispersion Modeling System],
v5.1.1 (FAA 2009), where the engine type was PT6A-42, the average mixing depth was 3,000 feet, and
the taxi-in and -out times were 4.58 minutes and 30.74 minutes, respectively, across 493.5 total landings
and takeoffs. Jet fuel contains no lead.

Appropriate emissions factors for helicopters were not readily available, so the same emission rates used
for airplanes (from EDMS, v5.1.1; FAA 2009) were used after scaling them by the generic estimated
helicopter activity times compared to the generic estimated turboprop arplane activity times (from
EPA 1992). Jet fuel contains no lead.

Emissions of carbon monoxide, volatile organic compounds, nitrogen oxides, sulfur oxides, PM,, and
PM, s from airplane ground support equipment for Raytheon Beechcraft Super King Air 200 airplanes
were estimated from the emissions factorsin EDMS, v5.1.1 (FAA 2009). The emission rate of lead from
ground support equipment was derived from the Health Effects Institute study of mobile source metal
emissions (HEI 2006, pages 36 through 48).

Emissions from current construction and surface disturbance activities were much smaller relative to
these stationary and other mobile sources and were not explicitly calculated. PM,s levels were not
reported, so the PM, 5 levels were conservatively assumed to be equal to the PM 19 emission rates.

Table D-19 shows the current (approximately 2008) onsite emissions of criteria pollutants and HAPs
associated with RSL permitted stationary sources, with heating using natura gas, and with aircraft and
aircraft-related operations associated with RSL operations.
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Table D-18 Aircraft-Related Emission Rates Used to Calculate Emissions from Aircraft-Related Activities at the
Remote Sensing L aboratory

Timein Mode Emissions per Mode per Landing or Takeoff (kilograms)
Aircraft Engine Mode (minutes) CcO VOCs NO, SO, PM o PM, 5 Lead

Taxi out 19 1.83471084 | 0.47912844 | 0.05182179 | 0.03140373 0 0 0
Raytheon Takeoff 0.5 0.0310217 | 0.00217574 | 0.00239067 | 0.00109993 0 0 0
Beechcraft Climbout 25 0.02877526 | 0.00024815 | 0.00251907 | 0.00113136 0 0 0
Sgper King PTOA-42 Approach 45 0.1401291 | 0.03659423 | 0.00392481 | 0.00236548 0 0 0
Air 200 Taxi in 7 0.2745547 | 0.07169902 | 0.00775485 | 0.0046994 0 0 0

Ground support -- 0.2410693 | 0.00908567 | 0.02079159 | 0.00252632 | 0.00140188 | 0.00130097 | 0.00016
Helicopters Taxi out 35 0.33797305 | 0.0882605 | 0.00954612 | 0.0057849 0 0 0
(Raytheon Takeoff 0 0 0 0 0 0 0 0
gueﬁg]ﬂ?:]; gj:—rgg‘atg & Climbout 6.5 0.07481569 | 0.00064518 | 0.00654957 | 0.00294154 0 0 0
Air 200 as Approach 6.5 0.2024087 | 0.05285834 | 0.00566917 | 0.00341681 0 0 0
surrogate) Taxi in 35 0.13727735 | 0.03584951 | 0.00387743 | 0.0023497 0 0 0

CO =carbon monoxide; NO, = nitrogen oxides; PM, = particulate matter with an aerodynamic diameter less than or equal to n micrometers; SO, = sulfur oxides;

VOC = volatile organic compound.
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Table D-19 Calculated Air Emissions of Criteria Pollutants and Hazar dous Air Pollutantsfrom Onsite Remote Sensing
Laboratory Activities (tons per year)

Clark County

On the Remote Sensing Laboratory

Stationary Sources

Aircraft-Related Sources

Spray Paint Booths,
Emergency Generators, Aircraft
Boilers, Cooling Towers, Ground
Vapor Degreasers, Natural Gas Airplane | Helicopter Support
Pollutant Water Heaters for Heating Total LTOs LTOs Equipment Total Total Reference
PM 0.025 0.013 0.038 0 0 0.00040 0.00040 0.038 DOE 2009c, page A-10;
PM, 5 0.025° 0.013° 0.038° 0 0 0.00037 0.00037 0.038 EPA 1992, page 176;
EPA 19953, pages 1.4-5
co 0.217 0.14 0.36 0.66 0.15 0.069 0.88 12 t0 1.4-6:
NO, 0.426 0.47 0.90 0.020 0.0051 0.020 0.045 0.94 FAA 2009
SO, 0.009 0.0010 0.010 0.012 0.0029 0.00072 0.016 0.026
VOCs 0.023 0.0093 0.032 0.17 N/A 0.0026 >0.17 >0.20
Lead <0.01" 8.4x 107 0.010 0 0 6.4x 10°® ~0.00040 | ~0.038 EPA 19954,
pages 1.4-5to 1.4-6;
HEI 2006, pages 36-48
HAPs 0.004 0.0031 0.0071 <0.17°¢ N/A ¢ <0.0026 ° ~0.17°¢ ~0.18 DOE 2009c,
page A-10

> = greater than; <=less than; ~ = approximately; CO =carbon monoxide; HAP = hazardous air pollutant; LTOs = landings and takeoffs; N/A =not applicable;
NO, = nitrogen oxides; PM,, = particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO, = sulfur dioxide; VOC = volatile organic

compound.

& PM,, asreported in the reference, is conservatively assumed to correspond to PM. 5.

® | ead emissions are not explicitly reported on site, but they are assumed to be very small.

¢ HAP calculation was unavailable, but HAP emissions should be a factor of VOC emissions, and should be comparatively small.

Note: Activities are partitioned by source type. Stationary permitted source emissions are representative of 2008, while natura gas and aircraft-related sources are
representative of fiscal year 2006, which is assumed to be representative of calendar year 2008.
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Appendix D
Air Quality and Climate

Onsite permitted stationary sources emitted approximately 0.7 tons of criteria pollutants in 2008, the bulk
of which (0.426 tons) was nitrogen oxides. Emissions from spray booths and vapor degreasers were
nearly O (less than 0.001 tons of HAPs from spray booths and less than 0.01 tons of volatile organic
compounds from vapor degreasers) (DOE 2008b). So, among the onsite permitted stationary sources,
about 54 percent of emissions (about 0.38 tons criteria pollutants, 0 tons HAPs) were from boilers and
water heaters and about 46 percent (about 0.32 tons criteria pollutants, 0 tons HAPS) were from diesel
generators.

Natural gas used for heating on RSL resulted in about 0.63 tons of criteria pollutant emissions in fiscal
year 2009, which is assumed to be representative of calendar year 2008. Most of the criteria pollutant
emissions (0.47 tons) were nitrogen oxides. A very small amount (0.0031 tons) of HAPs was emitted.

Airplane landing and takeoff activities at RSL resulted in about 0.86 tons of criteria pollutant emissionsin
fiscal year 2006, which is assumed to be representative of calendar year 2008. Most of those criteria
pollutant emissions (0.66 tons) were carbon monoxide. A very smal amount (less than 0.17 tons) of
HAPs were emitted. Ground support equipment related to these airplane landings and takeoffs emitted
about 0.09 tons of criteria pollutants and less than 0.0026 tons of HAPs. Helicopters emitted about
0.16 tons of criteria pollutants, most of which (0.15 tons) was carbon monoxide. Altogether, aircraft-
related activities emitted about 1.1 tons of criteria pollutants (0.88 tons of which was carbon monoxide)
and lessthan 0.2 tons of HAPs.

Overal, onsite stationary source, heating, and aircraft-related sources emitted about 2.4 annual tons of
criteria pollutants in 2008, most of which (about 1.2 tons) was carbon monoxide. Most (55 percent) of
these onsite criteria pollutant emissions were from stationary sources, while 42 percent were from aircraft
and 4 percent were from aircraft-related ground support equipment. A small amount of HAPs (less than
0.2 tons) was emitted on site.

Emissions from Commuter and Commercial Vendor Mobile Sources. The MOVES2010
(Version 20091221; EPA 2009) mobile source model was used to estimate emissions due to vehicle
traffic from employees commuting to the RSL using personal vehicles and from nonradioactive waste
trucks (commercial vendors) servicing RSL. Table D-20 and the following discussion contain further
details on the activity and vehicle data that were used. See Chapter 4, Section 4.1.3, for further details on
the traffic activity levels. Mobile emissions from onsite activities at RSL are believed to be very small
compared to commuter emissions and are not shown.

Table D-20 Vehicle Activity Data Used to Model Emissions from Commutersand
Commercial Vendors Traveling to and from the Remote Sensing L aboratory

Percentage Annual
MOVES2010 VMT Occurring on
Activity Type Vehicle Type Count Annual VMT Weekdays Fuel Type Used
Commuting Light-duty vehicles 53 471,731 95 Unleaded
Light-duty passenger 53 471,731 gasoline
trucks
Commercial Single-unit, short-haul 5 72,072 95 No. 2 diesel
vendors trucks

MOV ES2010 = Motor Vehicle Emission Simulator 2010; VMT = vehicle miles traveled.
Note: Modeling performed using MOV ES2010.

D-37



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

Private-vehicle commuter activity data were derived from employee count and residence information.
Commercial vendor activity was derived from employee count data and from the 1999 NTS road
renovation study (BN 1999). Radioactive waste transport does not usualy occur at RSL, and it did not
occur in 2008. For personal-vehicle commuters, half were assumed to use light-duty vehicles and the
other half were assumed to use light-duty passenger trucks. All personal-vehicle commuters were
assumed to use only unleaded gasoline, and all commercial vendors were assumed to use only No. 2
diesel. Thelead emissions factors for mobile sourcesin EPA’s Air Quality Criteria for Lead (EPA 2006)
were used to estimate lead emissions for RSL personal-vehicle commuter vehicles and RSL commerciad
vendor vehicles.

MOVES default fuel market shares, meteorology, vehicle speed distributions, and monthly and hourly
VMT distributions were used. Only running exhaust, brake wear, and tire wear were modeled. As was
done for NNSS onsite government vehicles, light-duty vehicles and light-duty passenger trucks were
assumed to have an average age of 9 years and single-unit, short-haul trucks were assumed to have an
average age of 11 years old. The same Clark County road distribution used for NNSS commuter traffic
was used for RSL commuters and commercial vendors (see Section D.1.1.2.1).

Table D-21 shows the modeled current (approximately 2008) ground vehicle emissions of criteria
pollutants and HAPs associated with onsite employees commuting to the RSL and with commercial
vendors traveling to and from RSL. Mobile source emissions related to RSL commuters and commercial
vendors were much larger than stationary source emissions on RSL and were smaller than aircraft landing
and takeoff emissions. Mobile source commuter activities emitted about 4 tons of criteria pollutants
(3.1 tons of carbon monoxide aone) and about 0.0048 tons of HAPs. Light-duty vehicles contributed
about 31 percent towards this criteria pollutant commuter total and about 21 percent towards this HAP
commuter total, while light-duty passenger trucks contributed the remainders. Commercial vendors
emitted about 0.68 tons of criteria pollutants (0.40 tons of nitrogen oxides alone) and about 0.048 tons of
HAPs.

Table D-21 Estimated 2008 Air Emissions of Criteria Pollutants and Hazardous Air Pollutants
from Commutersand Commercial Vendors Traveling to and from the Remote Sensing L abor atory
(tons per year)

Clark County
Off the Remote Sensing Laboratory
Commuting Commercial Vendors
Light-Duty Light-Duty Single-Unit,

Pollutants Vehicles Passenger Trucks Total Short-Haul Trucks Total
PM o 0.012 0.018 0.030 0.043 0.073
PM,5 0.0065 0.0097 0.016 0.040 0.056
CO 0.98 21 31 0.18 33
NOy 021 0.55 0.76 0.40 12
SO, 0.0035 0.0049 0.0084 0.00074 0.0091
VOCs 0.011 0.051 0.062 0.058 0.12
Lead 1.0x10° 1.0x10° 2.0x 10° 6.8 x 107 2.7x 10°
HAPs 0.001 0.0038 0.0048 0.0076 0.012

CO =carbon monoxide; HAP =hazardous air pollutant; NO, = nitrogen oxides, PM, = particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.
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D.1.2.3 Climate Change

This section expands the climate change discussion presented in Chapter 4, Section 4.2.8.4, of this NNSS
SWEIS

Greenhouse gas emissions due to RSL activities were calculated using the EPA Climate Leaders
Simplified Greenhouse Gas Emissions Calculator (EPA 2010). About 33 percent of the electricity
consumed by RSL was supplied by renewable sources for fiscal year 2009, which is assumed to be
representative of calendar year 2008. The resulting nonrenewable electricity consumption by RSL
activities (3,250,630 kilowatt-hours) was provided by DOE/NNSA. RSL purchased eectricity off of the
Arizona-New Mexico (WECC Southwest) eGRID subregion. The amount of natural gas consumed by
RSL activities (33,673 therms, or 3,367,300 cubic feet) was supplied by DOE/NNSA for fiscal year 2009,
which is assumed to be representative of calendar year 2008. Greenhouse gas emissions from onsite
permitted diesel generators were derived from the amount of amount of red dye diesel used by the
generatorsin 2008 (960 gallons), as reported by DOE (2008b).

The amount of jet fuel used by RSL-related aircraft activities (111,030 gallons) for fiscal year 2009 was
provided by DOE/NNSA and is assumed to be representative of calendar year 2008. The amount of fuel
used by aircraft-related ground support equipment, which are set as heavy-duty vehicles in the
Greenhouse Gas Emissions Calculator, was unknown but should be fairly small given the relatively few
airplane operations there (an average of 232 annually from fiscal years 2005 through 2009). Ground
support equipment was assumed to use 60 gallons of diesdl, which was back-calculated from the
relationship between the known VMTs by RSL commercial vendors and the ratio of modeled PM 4
emission rates to estimated fuel consumption based on assumed fuel economy.

VMTs by each vehicle type and each fuel type were used in developing the greenhouse gas emissions
attributed to RSL commuter and commercial vendor vehicles. For the purposes of greenhouse gas
emissions calculations, gasoline-consuming light-duty passenger trucks were considered light-duty trucks,
and al No. 2 diesel-consuming vehicles were considered heavy-duty vehicles. All other vehicle type and
fuel type combinations had obvious matches in the Greenhouse Gas Emissions Calculator.

D.1.3 North Las Vegas Facility

D.1.3.1 Meteorology

The meteorologica characteristics of the NLVF and RSL sites are based on the same observations due to
the close proximity of the locations. Please see Section D.6 for a complete analysis of the meteorological
characteristics of the NLVF site.

D.1.3.2 Ambient Air Quality on or Near the North Las Vegas Facility

This section expands the meteorology discussion presented in Chapter 4, Section 4.3.8.2, of this NNSS
SWEIS

D.1.3.2.1 Existing Air Quality

This section expands the discussion on the methodology used in determining the air emissions for the
NLVF.

Emissions from Onsite Stationary Sources. The 2008 emissions of onsite permitted stationary sources
were from the 2008 NNSS environmental report (DOE 2009d). The amount of natural gas combusted for
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heating (25,947 therms, or 2,594,700 cubic feet) for fiscal year 2009 was provided by the DOE/NNSA
NSO, and the resulting emissions were derived from the EPA AP-42 emissions factors database
(EPA 1995a). This natural gas combustion was assumed to be representative of calendar year 2008.
Emissions from current construction and surface disturbance activities were much smaller relative to
these stationary and other mobile sources and were not explicitly calculated. PM,s levels were not
reported, so the PM, 5 levels were conservatively assumed to be equal to the PM 1o emission rates.

Onsite permitted stationary sources emitted approximately 0.5 tons of criteria pollutants in 2008, the bulk
of which (0.365 tons) was nitrogen oxides. Emissions from sanders, blasters, and paint booths was nearly
0 (about 0.01 tons of PM 1, from aluminum sanders; DOE 2008e), so among the onsite stationary sources,
98 percent of emissions were from diesel generators.

Natural gas used for heating on NLVF resulted in about 0.49 tons of criteria pollutantsin fiscal year 2009,
which is assumed to be representative of calendar year 2008. Most of the criteria pollutant emissions
(0.36 tons) were nitrogen oxides. A very small amount (0.0024 tons) of HAPs were emitted.

Criteria pollutant and HAP emissions from activities at NLVF are shown in Table D-22. Activities are
partitioned by source type. Stationary permitted source emissions are representative of 2008; natura gas
combustion emissions are representative of fiscal year 2009 (assumed to be representative of calendar
year 2008).

Table D22 Calculated Emissions of Criteria Pollutants and Hazar dous Air Pollutants from Onsite
North LasVegas Facility Activities (tons per year)

Clark County
On the North Las Vegas Facility
Sanders, Blasters, Spray Paint
Booths, Emergency Generators, Natural Gas
Pollutant Boilers, Cooling Towers Consumption TOTAL Reference
PM 0.027 0.0099 0.037 DOE 2009d, page A-7 and
PM, 5 0.027° 0.0099 0.037 EPA 1995a, pages 1.4-5t0 1.4-6
CO 0.082 0.11 0.19
NOy 0.365 0.36 0.73
SO, 0.016 0.00078 0.017
VOCs 0.021 0.0071 0.028
Lead <0.01° 6.5x 107 <0.01 EPA 19953, pages 1.4-5t0 1.4-6
HAPs 0.0002 0.0024 0.0026 DOE 2009d, page A-7 and
EPA 19953, pages 1.4-7 to 1.4-8

< =less than; CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides; PM,, = particulate matter with
an aerodynamic diameter less than or equal to n micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.

& PMy, asreported in the reference, is conservatively assumed to correspond to PM., 5.

® | ead emissions are not explicitly reported on site, but they are assumed to be very small.

Emissions from Commuter, Commercial Vendor, and Radioactive Waste Transport Mobile
Sources. The MOVES2010 (Version 20091221; EPA 2009) mobile source model was used to estimate
emissions due to vehicle traffic to and from the NNSS. Table D—23 and the following discussion contain
further details on the activity and vehicle data that were used. See Chapter 4, Section 4.1.3, for more
details.
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Table D-23 Vehicle Activity Data Used to M odel Emissions from Commuters, Commercial Vendors, and Radioactive Waste Trucks
Traveling to and from the North L as Vegas Facility

Percentage
Annual Percentage Percentage
Annual Annual Clark Annual Nye Annual Nye
Annual VMT VMT County County VMT County VMT
Count Count VMT Within Nye | Within Nye VMT Outside the Inside the
Originating | Originating Within County but | Countyand | Occurring NNSS NNSS
MOVES2010 in Clark in Nye Clark Outsidethe | Insidethe on Occurringon | Occurring on Fuel Type
Activity Type Vehicle Type County County County NNSS NNSS Weekdays Weekdays Weekdays Used
Commuting Light-duty 567 5 3,864,738 23,435 0 95 95 0 Unleaded
vehicles gasoline
Light-duty 566 4 3,864,738 23,435 0 95 95 0
passenger
trucks
Commercial Single-unit, 23 0 310,565 0 0 95 0 0 No. 2
vendors short-haul diesel
trucks
Radioactive Combination- 1 0 3,068 312 208 100 100 100 No. 2
waste trucks unit, short-haul diesd
trucks

v-a

MOVES2010 = Motor Vehicle Emission Simulator 2010; NNSS = Nevada National Security Site; VMT = vehicle miles traveled.
Note: Modeling performed using MOV ES2010.
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Private-vehicle commuter activity data were derived from employee count and residence information.
Commercial vendor activity was derived from employee count data and from the 1999 NTS road
renovation study (BN 1999). Radioactive waste transport activity was derived from the number of
transports and the NNSS destination reported as part of the 2009 NESHAPs submission (NSTec 2010),
and these 2009 data are assumed to be representative of 2008. Note that these radioactive waste
transports are occurring only because of a 1995 tritium contamination in the Building A-1 basement, not
due to any other regular activities a¢ NLVF. Mobile emissions from onsite activities at NLVF are
believed to be very small compared with commuter emissions and are not shown.

For persona-vehicle commuters, half were assumed to use light-duty vehicles and the other half were
assumed to use light-duty passenger trucks. Commercial vendors and radioactive waste transports used
combination-unit trucks. All personal-vehicle commuters were assumed to only use unleaded gasoline,
and all waste trucks were assumed to only use No. 2 diesd. The lead emissions factors for mobile
sources in EPA’s Air Quality Criteria for Lead (EPA 2006) were used for estimating lead emissions for
NLVF personal-vehicle commuter vehicles, NLVF commercial vendor vehicles, and NLVF radioactive
waste transport vehicles.

MOVES default fuel market shares, meteorology, vehicle speed distributions, and hourly VMT
distributions were used. Only running exhaust, brake wear, and tire wear were modeled. For commuters
and commercia vendors, MOV ES-default monthly VMT distributions were used. For radioactive waste
trucks, transport activity data were available by month, so the monthly VMT distribution was devel oped
from the monthly data. As was done for the NNSS, onsite government vehicles, light-duty vehicles, and
light-duty passenger trucks were assumed to be 9 years old, and single-unit, short-haul trucks were
assumed to be 11 years old. The same Clark County road distribution used for NNSS commuter traffic
was used for NLVF personal-vehicle commuter vehicles, NLVF commercial vendor vehicles, and NLVF
radioactive waste transport vehicles (see Section D.1.1.2.1).

Table D—24 shows the modeled current (approximately 2008) ground vehicle emissions of criteria
pollutants and HAPs associated with onsite employees commuting to NLVF and with waste transport
(commercia vendors and radioactive waste trucks) to and from NLVF.

Mobile source emissions related to NLVF commuting and waste transport were much larger than
stationary source emissions on NLVF. Mobile source commuter activities emitted about 31.7 tons of
criteria pollutants (24.9 tons of carbon monoxide alone) and about 0.038 tons of HAPs. Light-duty
vehicles contributed about 32 percent towards this criteria pollutant commuter total and about 22 percent
towards this HAP commuter total, while light-duty passenger trucks contributed the remainders. Over
99 percent of these commuter emissions took place in Clark County, and the remainder took place in
Nye County. Commercial vendors emitted about 7.9 tons of criteria pollutants (5.2 tons of nitrogen
oxides alone) and about 0.055 tons of HAPs. Single-unit trucks contributed about 37 percent towards this
commercial vendor criteria pollutant total and about 60 percent of this commercia vendor HAP total,
while combination-unit trucks contributed the remainders. Radioactive waste truck activities related to
NLVF emitted approximately 0.11tons of criteria pollutants and 0.00050 tons of HAPs in 2008.
Nitrogen oxides were emitted in by far the largest amounts (0.080 tons) among the criteria pollutants.

D-42



Related to the North LasVegas Facility, 2008 (tons per year)

Table D24 Estimated Emissions of Criteria Pollutants and Hazar dous Air Pollutantsfrom Ground Vehicle Activity

Commercial
Commuting Vendors Radioactive Waste Transport
Light-Duty Passenger | Single-Unit, Short-
Light-Duty Vehicles Trucks Haul Trucks Combination-Unit, Short-Haul Trucks Total
Clark Clark Nye Clark Clark
County | NyeCounty | County County Clark County County Nye County County Nye County
Off Off Off Off Off Off On Off Off On Off

Pollutant NLVF NNSS NLVF NNSS NLVF NLVF NNSS NNSS NLVF NNSS NNSS Total
PM o 0.10 0.00063 0.15 0.00086 0.19 0.0051 0.00032 0.00048 0.45 0.00032 0.002 0.45
PM;5 0.053 0.00037 0.08 0.00049 0.17 0.0048 0.0003 0.00045 0.31 0.00030 0.0013 0.31
CO 8.1 0.051 174 0.11 0.76 0.020 0.0013 0.0019 26.3 0.0013 0.16 26.4
NO 17 0.012 45 0.030 17 0.069 0.0045 0.0068 8.0 0.0045 0.049 8.0
SO, 0.029 0.00016 0.040 0.00023 0.0032 0.000098 | 6.2x10° 9.4x10° 0.072 6.2x 10° 0.00040 0.073
VOCs 0.093 0.00060 0.42 0.0026 0.25 0.0033 0.00021 0.00032 0.77 0.00021 0.0035 0.77
Lead 85x10° | 52x107 | 85x10° | 51x10°® 29x10° 29x10% | 29x10° | 29x10° | 0.000020 | 29x 10° | 57x 107 | 0.000021
HAPs 0.0082 0.000058 0.032 0.00020 0.033 0.00043 0.000028 0.000042 0.074 0.000028 0.00030 0.074

er-d

CO = carbon monoxide; HAP = hazardous air pollutant; NLVF = North Las Vegas Facility; NOy= nitrogen oxides, NNSS = Nevada National Security Site; PM, = particulate matter with
an aerodynamic diameter less than or equal to n micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.
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D.1.3.3 Climate Change

This section discusses the basis for estimating the greenhouse gas emissions as presented in Chapter 4,
Section 4.3.8.4, of this NNSS SWVEIS.

The greenhouse gas emissions due to NLVF activities were calculated within the EPA Climate Leaders
Simplified Greenhouse Gas Emissions Calculator (EPA 2010). The electricity consumption by NLVF
activities for fiscal year 2009 (13,331,050 kilowatt-hours) was provided by DOE/NNSA. This electricity
consumption was assumed to be representative of calendar year 2008. NLVF purchased electricity off of
the Arizona-New Mexico (WECC Southwest) eGRID subregion. The amount of natural gas consumed
by NLVF activities (25,947 therms, or 2,594,700 cubic feet) was supplied by DOE/NNSA for fiscal
year 2009, which is assumed to be representative of calendar year 2008. Greenhouse gas emissions from
onsite permitted diesel generators were derived from the amount of amount of red dye diesel used by the
generatorsin 2008 (1,298 gallons), as reported by DOE (2008e). For greenhouse gas emissions by NLVF
commuter, commercia vendor, and radioactive waste transport vehicles, the VMT by each vehicle type
and each fuel type (see Table D-23) were used. For the purposes of greenhouse gas emissions
calculations, gasoline-consuming light-duty passenger trucks were considered light-duty trucks, and all
No. 2 diesdl-consuming vehicles were considered heavy-duty vehicles. All other vehicle type and fuel
type combinations had obvious matchesin the Greenhouse Gas Emissions Calculator.

D.1.4 Tonopah Test Range
D.1.4.1 Meteorology

This section expands the meteorology discussion presented in Chapter 4, Section 4.4.8.2, of this
NNSS SWEIS

Precipitation. From about 1983 to 1990, the average annual snowfall total at the Tonopah Test Range
Airport was about 15 inches (SORD 2002). A 7-year record (1961-1967) at a weather station that existed
about 2 miles northeast of the current Tonopah Test Range Airport station recorded an average annua
snowfall of about 19 inches (Schaeffer 1968). At the Tonopah Airport (about 25 miles northeast of
KTNX at an elevation of about 5,394 feet above mean sea level), the average annual snowfall is about
13 inches (averaged over the period from 1954—2009 Average; NCDC 2009). At the highest elevations,
annua snowfall amounts between about 40 and 60 inches are anticipated based on estimates made for
Rainier Mesa (about 50 miles southeast of the Tonopah Test Range Airport at an elevation of 7,490 feet
above mean sea level; Soulé 2006) and measurements (averaged over the period from 1966-2002) made
at Snowball Ranch (90 miles northeast of the Tonopah Test Range Airport; at an elevation of about
7,159 feet above mean sealevel; NCDC 2009).

Thunderstorms at the Tonopah Test Range (TTR) occur primarily in springtime due to frontal passages
and in the middle to late summer due to convection from daytime heating (Soulé 2006), and the same is
likely true for the TTR. In a 29-month period (March 1990 through August 1992) at the Tonopah Test
Range Airport, the average annual number of days with thunderstorms was 28 (USAF 2003), which is
about 13 more than are typically recorded on the NNSS at Yucca Flat (about 68 miles southeast of the
Tonopah Test Range Airport at an elevation of 3,921 feet above mean sea level) and at Desert Rock (90
miles southeast of the Tonopah Test Range Airport at an elevation of 3,304 feet above mean sea level).
Observations on the NNSS suggest that thunderstorms are more frequent and begin earlier in the
afternoon on the mesas compared to lower elevations (Soulé 2006). At the Tonopah Test Range Airport,
thunderstorm activity tends to reach a maximum in the middle afternoon, with some summertime
thunderstorms existing near and sometimes after midnight (USAF 2003).
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On the NNSS, and likely on the TTR as well, it is rare for a thunderstorm to produce more than about
0.5inches of rain at agiven location, so flooding israrely a problem. Thunderstorms on the NNSS can be
severe at times, with strong surface wind gusts and intense cloud-to-ground lightning, but hail is
infrequent and hail size is small (less than about 0.5 inches in diameter). Cloud-to-ground lightning
activity tends to maximize over higher elevations particularly during the period from July through
September (Soulé 2006). Tornadoes are very rare in Nevada as a whole, with a 1954-1983 tornado
climatology indicating atornado strike probability of 3 per year statewide (NRC 1986).

Wind Flow Overview. On the whole, the preferences towards downslope winds (which tend to be
northwesterly) and upslope winds (which tend to be southerly or southeasterly) are apparent in the
Tonopah Test Range Airport annual average wind rose (see Figure D—11). Similar wind flows are seen
near the town of Tonopah at its CEMP station (see Figure D-12), about 31 miles northeast of the
Tonopah Test Range Airport at an elevation of about 6,181 feet above mean sealevel.

Figure D-11 Annual Average Wind Rosefor Tonopah Test Range Airport, 1981-2004

Cam winds occur about 4 percent of the hours at the Tonopah Test Range Airport (see Figure D—11) and
about 7 percent of the hours at the Tonopah CEMP station (see Figure D-12), with calm conditions more
frequent during the winter months and less frequent during the summer. The annual average wind speed
a the Tonopah Test Range Airport is about 9 miles per hour (USAF 2003) and at the Tonopah CEMP,
about 7 miles per hour (CEMP 2009). Wind speeds aong the Cactus and Kawich Mountain Ranges tend
to be stronger because they are more influenced by generally stronger upper-level winds. Seasonally,
winds tend to be strongest in the spring due to frontal passages and weakest in the fall. Wind gusts in
excess of about 55 miles per hour can be observed during springtime frontal passages and during
summertime convective thunderstorms (Soulé 2006). Dust storms are common in the spring, when
monthly average wind speeds reach about 16 miles per hour (DOE 2009¢).

Cloud cover measurements used to estimate atmospheric stability are available from the Desert Rock site
located in the southeastern corner of the NNSS, 90 miles southeast of the Tonopah Test Range Airport.
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Based on data recorded from 1978 through 2004 at Desert Rock, stable conditions dominate at night,
though stronger wind speeds will tend to mix the aimosphere, leading to neutral conditions. Nighttimes
tend to be more stable during the summer and fall months because of lighter winds at night relative to the
winter and spring periods. As greater solar radiation leads to greater instability, unstable conditions
dominate the daytime hours and the months with the greatest solar radiation (summer) (Soulé 2006).
These stahility patterns would be dlightly modified within the TTR based primarily on wind speed
differences and potentially on differencesin local cloud cover relative to what occurs at Desert Rock.

Figure D-12 Annual Average Wind Rosefor the Tonopah Test Range Community
Environmental Monitoring Program Station, 20002008
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D.1.4.2 Ambient Air Quality on or Near the Tonopah Test Range

This section expands the ambient air quality discussion presented in Chapter 4, Section 4.4.8.2, of this
NNSS SWEIS

D.1.4.2.1 Existing Air Quality

Emissions from Onsite Stationary Sources. The emissions from the TTR generators and propane
boilers were not explicitly available. However, the horsepower and activity data for the TTR air permit
were available for each generator and boiler. This information, in conjunction with the EPA AP-42
emissions factors (EPA 1995a), was used to estimate maximum allowed emissions levels. The emissions
from the TTR storage tanks were not explicitly available.

Table D—25 shows the estimated maximum alowed air emissions of criteria pollutants and HAPs from
onsite stationary TTR activities. These estimates reflect both permitted facilities operating at maximum
permitted capacity and non-permitted facilities operating at peak capacity. The data are approximately
representative of 2007, but are assumed to be representative of 2008 as well.

Table D25 Estimated Maximum Allowed Air Emissions of Criteria Pollutants and Hazardous Air
Pallutants from Onsite Stationary Tonopah Test Range Activities (tons per year)

Nye County
On Tonopah Test Range
TOTAL
Screening Diesel Gasoline Propane Storage (all
Pollutant Plant Generators | Generators Boilers Tanks programs) Reference
PM <.7 <0.95 <0.00072 <0.000031 0 <37 NDEP 2007,
PM,s <2.7 <0.95 <0.00072 | <0.000031 0 <37 pageV-1-V-7
and Appendix;
CO N/A <29 <0.0070 <0.00032 0 <29 and EPA 19953,
NO, N/A <13.3 <0.011 <0.00057 0 <133 pages 1.5-3 and 3.3-6
SO, N/A <0.88 <0.00059 <0.033 0 <091
VOCs <0.35 <0.13 <0.13 N/A <0.35 <0.96
Lead <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
HAPs <0.83 <0.21 <0.00049 N/A <0.09 <11 NDEP 2007, page V-1-
V-7 and Appendix; and
EPA 19953, page 3.3-7

<=less than; CO =carbon monoxide; N/A =not applicable; NO, =nitrogen oxides, PM,=particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.

Emissions from Onsite Government-Owned Vehicle Mobile Sources. The MOVES2010
(Version 20091221; EPA 2009) mobile source model was used to estimate emissions due to government
vehicle traffic on the TTR. Onsite mobile source activity data were derived from the onsite TTR fleet
count from the 1996 NTS EIS (DOE 1996), the NNSS onsite government-owned vehicle counts in the
1999 NTS road renovation study (BN 1999), the NNSS onsite government-owned fuel usage data
(see Section D.1.1.2), the current estimated TTR VMTs (SNL 2010), and the weekday/weekend traffic
ratios used for the TTR commuters (see commuter discusson below). The same methodology for
estimating lead emissions that was used for onsite government vehicles (see Section D.1.1.2.1) was aso
used for personal-vehicle commuter vehicles. Table D-26 contains further details on the activity and
vehicle data that were used. See Chapter 4, Section 4.1.3, for more details.
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Table D26 Vehicle Activity Data Used to M odel Emissions from Onsite Gover nment Vehicles at the Tonopah Test Range

Percentage Average Vehicle Fuel
Annual VMT Vehicle Age Economy VMT per Annual Lead
Vehicle Type MOVES2010 MOBILE6 Annual Occurring on (model (miles per Applicable Emissions
Observed 2 Vehicle Type Vehicle Type | Count VMT Weekdays Fuel Types Used year) gallon) Fuel Type (pounds)
Single-unit Single-unit, Light-duty 6 64,928 97 Biodiesel 11 years 11.2 10,317 0.0012
trucks short-haul trucks trucks (assumed to be (1997) No. 2 diesel
(2to 3 axles) 6,001-8,500 B-20 for
MOVES 54,611
modeling) and B-20
No. 2 diesel
Card/light Light-duty Light-duty 43 380,216 E85 (assumed to 9 years 24.1 267,178 0.0017
trucks vehicles trucks All be E10 for (1999) Unleaded
MOVES gasoline
modeling) and
unleaded 113,038
gasoline E-10
Carg/light Light-duty Light-duty 42 504,008 E85 (assumed to 9years 185 354,166 0.0022
trucks passenger trucks trucks O— be E10 for (1999) Unleaded
6,000 MOVES gasoline
modeling) and
unleaded 149,842
gasoline E10

MOBILE6 = Mobile Source Emission Factor Model; MOVES2010 = Motor Vehicle Emission Simulator 2010; VMT = vehicle miles traveled.
& Vehicle types observed in Traffic Sudy and Cost Benefit Analysis to Renovate Existing Roadways, Nevada Test Ste (BN 1999).
Note: Modeling performed using MOV ES2010.
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Table D—27 shows the modeled current (approximately 2008) onsite mobile emissions of criteria
pollutants and HAPs associated with TTR government vehicles. Tota onsite emissions from stationary
sources (shown in more detail in Table D-25) are also provided in Table D—27 to show the total onsite
emissions from both stationary sources and government vehicle mobile sources.

The mobile source criteria pollutant emissions were dominated by carbon monoxide and nitrogen oxide
emissions. Light-duty passenger trucks were the largest emitters (3.3tons of criteria pollutants).
Altogether, onsite TTR activities (mobile and stationary) emitted up to 26.5 tons of criteria pollutants and
up to 1.1 tons of HAPsin 2008 if stationary sources were operating at maximum allowed levels.

Table D—27 Estimated Emissions of Criteria Pollutants and Hazar dous Air Pollutants from Onsite
Stationary Tonopah Test Range Sour ces and M obile Sour ces, 2008 (tons per year)

Nye County
On Tonopah Test Range
Government-Owned Mobile Source Type (Modeled)
Light-Duty Light-Duty Single-Unit, Stationary Source

Pollutant Vehicles Passenger Trucks Short-Haul Trucks Total Type (cal culated) Total
PM 1o 0.010 0.018 0.037 0.065 <37 <3.8
PM, 5 0.0059 0.010 0.034 0.050 <37 <3.8
CO 0.84 2.6 0.15 36 <29 <45
NOy 0.024 0.63 0.32 0.97 <133 <14.3
SO, 0.0023 0.0043 0.00051 0.0071 <091 <0.92
VOCs 0.0095 0.04 0.041 0.10 <0.96 <11
Lead 0.0017 0.0022 0.00096 0.0049 <0.01 <0.015
HAPs 0.00089 0.0042 0.0046 0.0097 <l1l1 <11

< = less than; CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides;, PM,, = particulate matter with
an aerodynamic diameter less than or equal to n micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.

Note: Mobile source activities are partitioned by source type. The source type partitioning of stationary source activities is
shown in Table D-24.

Emissionsfrom Commuter M obile Sources. The MOVES2010 (Version 20091221; EPA 2009) mobile
source model was used to estimate emissions due to vehicle traffic from employees commuting to the
TTR using persona vehicles. Table D-28 and the following discussion contain further details on the
activity and vehicle data that were used. See Chapter 4, Section 4.1.3, for more details.

Table D-28 Vehicle Activity Data Used to M odel Emissions from Commuting to and from the
Tonopah Test Range

Percentage Percentage
Annual Percentage | Annual Nye | Annual Nye
Annual Annual VMT Annual County VMT | County VMT
VMT VMT Within | Within Nye Clark Outside of Insidethe
Within Nye County County County VMT the TTR TTR
MOVES2010 Clark but Outside | andInside Occurring Occurring Occurring Fuel Type
Vehicle Type County the TTR the TTR on Weekdays | on Weekdays | on Weekdays Used
Light-duty 138,902 574,804 16,978
vehicles
Lightauty | 138902 | 574804 | 16978 100 o7 92 Unjeaded
passenger 9
trucks

MOVES2010 = Motor Vehicle Emission Simulator 2010; TTR = Tonopah Test Range; VMT = vehicle miles traveled.

Note: Modeling performed using MOV ES2010.
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Private-vehicle commuter activity data were derived from employee count and residence information.
For personal vehicle commuters, half were assumed to use light-duty vehicles and the other half were
assumed to use light-duty passenger trucks. All personal-vehicle commuters were assumed to use only
unleaded gasoline. The lead emissions factors for mobile sources in EPA’s Air Quality Criteria for Lead
(EPA 2006) were used for estimating lead emissions for TTR personal -vehicle commuter vehicles.

To estimate the personal-vehicle emissions taking place in various locations, it was assumed that all
personal-vehicle commuters enter the TTR via Route 504 near the Tonopah Test Range Airport. All
personal-vehicle commuters coming from Clark County were assumed to use U.S. Route 95, which
means that about 75 percent of their commute (about 371 round-trip miles per vehicle) is within Nye
County and outside of the TTR and about 24 percent of their commute (about 119 round-trip miles per
vehicle) is within Clark County. Roads within Nye County were assumed to be rura roads with
unrestricted access. For Clark County roads, the same Clark County road distribution used for NNSS
commuter traffic was used for TTR commuters (see Section D.1.1.2.1).

MOVES default fuel market shares, meteorology, vehicle speed distributions, and monthly and hourly
VMT distributions were used. Only running exhaust, brake wear, and tire wear were modeled. Average
age for onsite government vehicles, light-duty vehicles, and light-duty passenger trucks was assumed to
be 9 years old.

Table D—29 shows the modeled current (approximately 2008) mobile emissions of criteria pollutants and
HAPs associated with onsite employees commuting to the TTR. Commuting activities included privately
owned light-duty vehicles and light-duty passenger trucks. The MOVES2010 (Version 20091221,
EPA 2009) mobile source model was used to estimate emissions due to vehicle traffic from employees
commuting to the TTR. Private vehicle mobile source activity data were derived from employee count
and residence information. See Chapter 4, Section 4.1.3, for more details on how commuter private
vehicle activity data were determined.

Commuting activities related to the TTR emitted approximately 6.5 tons of criteria pollutants in 2008.
Light-duty vehicles contributed about 31 percent towards this criteria pollutant total, while light-duty
passenger trucks contributed the remainder. Carbon monoxide was emitted in the largest amounts at
5.1tons. Commuting activities related to the TTR emitted approximately 0.0079 tons of HAPs in 2008.
The mgjority (82 percent) of emissions related to commuting to the TTR took place in Nye County, most
of which (98 percent) took place outside of the TTR. The remaining 18 percent of commuting emissions
took placein Clark County.
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Table D29 Vehicle Activity Data Used to M odel Emissions from Onsite Gover nment Vehicles at the Tonopah Test Range (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Total
Clark Nye County Clark Nye County Clark Nye County

Pollutant County Off TTR OnTTR County Off TTR OnTTR County Off TTR OnTTR Total
PM g 0.0036 0.016 0.00046 0.0052 0.021 0.00062 0.0087 0.037 0.0010 0.047
PM,5 0.0019 0.0090 0.00026 0.0029 0.012 0.00035 0.0048 0.021 0.00061 0.026
Co 0.29 13 0.037 0.63 29 0.0085 0.91 4.1 0.047 51
NOy 0.063 0.29 0.0087 0.16 0.73 0.022 0.22 1.0 0.030 12
SO, 0.0010 0.0040 0.00012 0.0014 0.0056 0.00016 0.0024 0.0095 0.00028 0.012
VOCs 0.0034 0.015 0.00043 0.015 0.062 0.0018 0.018 0.075 0.0022 0.095
Lead 6.0 x 107 1.3x10° 3.7x10% 6.1x 107 1.2x10° 3.7x10% 1.2x 10° 2.5x 10° 7.4x 10°® 3.8x 10°
HAPs 0.00029 0.0014 0.000041 0.0011 0.0051 0.00015 0.0014 0.0063 0.00019 0.0079

T5-d

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides, PM,, = particulate matter with an aerodynamic diameter less than or equal to n micrometers;
SO, = sulfur dioxide; TTR = Tonopah Test Range; VOC = volatile organic compound.
Note: Modeling performed using MOV ES2010.

alew|D pue Aiend Jiy
a xipuaddy




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

Emissions from Commercial Vendor Mobile Sources. The MOVES2010 (Version 20091221;
EPA 2009) mobile source model was used to estimateemissions due to vehicle traffic from
nonradioactive waste transport (commercia vendors). Table D-30 and the following discussion contain
further details on the activity and vehicle data that were used. See Chapter 4, Section 4.1.3, for more
details on the waste transport activity levels. Radioactive waste transport does not usually occur at the
TTR, and it did not occur in 2008.

Table D-30 Vehicle Activity Data Used to Model Emissionsfrom Commercial Vendors Traveling
to and from the Tonopah Test Range

Annual VMT Annual VMT Percentage
Daily Annual VMT Within Nye Within Nye Annual VMT Fuel
MOVES2010 Average | Within Clark County but County and Occurring on Type
Vehicle Type Count County Outsidethe TTR Insidethe TTR Weekdays Used
Single-unit, 8 199,093 946,851 11,575 95 No. 2
short-haul trucks diesel

MOVES2010 = Mator Vehicle Emission Simulator 2010; TTR = Tonopah Test Range; VMT = vehicle miles traveled.
Note: Modeling performed using MOV ES2010.

Commercia vendor activity data were derived from employee count data. To estimate the commercia
vendor emissions in various locations, al commercial vehicles (which are combination- and single-unit,
short-haul trucks) were assumed to enter the TTR via Route 504.

MOVES default fuel supply market shares, meteorology, vehicle speed distribution, and monthly and
hourly VMT distributions were used in the analysis. Only running exhaust, brake wear, and tire wear
were modeled. Aswas done for NNSS onsite government vehicles, combination- and single-unit, short-
haul trucks were assumed to have an average age of 11 years. All roadsin Nye County were assumed to
be rural roads with unrestricted access. For Clark County roads, the same Clark County road distribution
used for NNSS commuiter traffic was used for TTR commercial vendors (see Section D.1.1.2.1).

Table D-31 shows the modeled current (approximately 2008) mobile emissions of criteria pollutants and
HAPs associated with commercia vendors traveling to and from the TTR. Commercial vendor activities
related to the TTR emitted approximately 10.2 tons of criteria pollutants in 2008. Nitrogen oxides were
emitted in by far the largest amounts (5.9 tons) among the criteria pollutants. Commercial vendor
activities related to the TTR emitted approximately 0.12 tons of HAPsin 2008. The mgjority (82 percent)
of emissions related to TTR commercia vendors took place in Nye County, with most of those emissions
(99 percent) taking place outside of the TTR. About 18 percent of TTR-related commercial vendor
emissions took placein Clark County.

D-52



Appendix D
Air Quality and Climate

Table D-31 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Commercial Vendors Traveling to and from the Tonopah Test Range, 2008 (tons per year)

Single-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off TTR, Off NNSS OnTTR Total
PM 1o 0.12 0.54 0.0066 0.67
PM, 5 0.11 0.5 0.0061 0.62
CO 0.49 2.2 0.027 2.7
NO, 11 4.7 0.058 5.9
SO, 0.002 0.0087 0.00011 0.011
VOCs 0.16 0.72 0.0088 0.89
Lead 1.9x10° 8.9 x10° 1.1x107 0.000011
HAPs 0.021 0.095 0.0012 0.12

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides; NNSS = Nevada National Security Site;
PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO, = sulfur dioxide;
TTR = Tonopah Test Range; VOC = volatile organic compound.

D.1.4.3 Climate Change

Greenhouse gas emissions due to TTR activities were calculated using the EPA Climate Leaders
Simplified Greenhouse Gas Emissions Calculator (EPA 2010). The typical annual €ectricity
consumption by TTR activities (595,000 kilowatt-hours) was provided by DOE (2008a). This electricity
consumption was assumed to be representative of calendar year 2008. The TTR purchased electricity off
of the Northwest Power Pool (Western Electric Coordinating Council Northwest) eGRID subregion. The
permitted stationary sources at the TTR are not associated with combustion and should generate no
greenhouse gases. The carbon dioxide emissions from onsite, nonpermitted diesel generators and propane
boilers were not calculated using the Greenhouse Gas Emissions Calculator, but rather were calculated
using maximum operating hours, maximum horsepower, maximum energy usage (NDEP 2007), and the
EPA AP-42 emissions factors database (EPA 1995a).

For carbon dioxide emissions by onsite government vehicles, greenhouse gas emissions were estimated
using vehicle fuel consumption. For each vehicle type, given how many VMTs were estimated for each
applicable fuel type (see Table D-26), the amount of each fuel type consumed was estimated using those
VMTs and the estimated vehicle fuel economies (see Table D-26). For nitrous oxide and methane
emissions by onsite government vehicles, and for greenhouse gas emissions by all other NNSS-related
vehicles, the VMT by each vehicle type and each fuel type (see Table D—-26) were used. For the purposes
of greenhouse gas emissions cal culations, ethanol -consuming light-duty vehicles and light-duty passenger
trucks were considered light-duty vehicles, gasoline-consuming light-duty passenger trucks were
considered light-duty trucks, and al No. 2 diesel-consuming vehicles were considered heavy-duty
vehicles. All other vehicle type and fuel type combinations had obvious matches in the Greenhouse Gas
Emissions Calculator.
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D.2 Environmental Consequences

D.2.1 Nevada National Security Site

D.2.1.1 No Action Alternative

D.2.2 Emissionson and Near the Nevada National Security Site

Emissions from Construction Activities. Construction emissions for the proposed solar power
generation facility were scaled based on the generating capacity of the Amargosa Farm Road Solar
Energy Project Environmental Impact Statement (BLM 2010). Emissions for criteria pollutants under
construction and operations were scaled based on total energy output of the solar power generation
facility.

Emissions from Stationary Sources. No specific changes to the operation of established stationary
sources on the NNSS are anticipated under the No Action Alternative. See Chapter 4, Section 4.1.8.2.2,
of this document for the current (2008) air emissions from onsite stationary sources. Emissions from
stationary sources required for the operation of the proposed solar power generation facility are included
with the stationary source emissions in the No Action Alternative. Operation emissions for the solar
power generation facility are based on the operation of the auxiliary boiler for startup, weekly diese
generator testing, cooling tower operations, HTF (heat transfer fluid) ullage system vent, and maintenance
vehicles operated at the site.

Emissions from Onsite Government-Owned Vehicless. The MOVES2010 (Version 20100515;
EPA 2009) mobile source emissions model was used to estimate annual emission rates due to government
vehicle traffic on the NNSS. Section D.1.1.2.1 describes how onsite government-owned vehicle activity
data representative of 2008 were derived. PM 4o and PM, s emissions from the diesdl fueled vehicles are
included in the total PMyy and PM,s throughout the analysis. Actions on efforts to mitigate diese
emissions are discussion in Chapter 7, Section 7.9. For the No Action Alternative, these 2008 activity
data (vehicle counts and VMTs) were scaled up 9 percent, corresponding to the increase in NNSS
employees (including solar power generation facility contractors) for the No Action Alternative compared
to the 2008 baseline. The modeling for the No Action Alternative used 2015 as the midpoint year
(relative to 2008 baseline year) and the MOV ES national default age distributions for each vehicle type to
determine the total mobile source emissions. By 2015, all gasoline-type vehicles in this area of Nevada
are assumed by MOVES to be run on ethanol blends, while diesd-type vehicles (buses and short-haul
trucks) are operating on the same fraction of No. 2 diesel and biodiesdl asin 2008.

Table D-32 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NNSS government-owned vehicles under the No Action Alternative. Total onsite
emissions from stationary sources are aso provided in Table D-32 to show the total onsite emissions
from both stationary sources and government-owned vehicle mobile sources. Despite a9 percent increase
in VMTs, these modeled No Action Alternative emissions are about 30 percent lower overall than the
2008 baseline emissions, largely due to improvements in vehicle control technology due to vehicle fleet
turnover.
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Table D-32 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutants from
Onsite Nevada National Security Site Stationary Sour ces and Gover nment-Owned M obile Sour ces
Under the No Action Alternative, 2015 (tons per year)

Nye County
Government-Owned Mobile Source Type (Modeled)
Light-Duty Single-Unit, Stationary
Light-Duty Passenger Short-Haul Source Type

Pollutant Vehicles Trucks Buses Trucks Total (calculated) Total
PM 1o 0.12 0.23 0.097 0.41 0.86 4.0 4.9
PM, 5 0.067 0.14 0.092 0.38 0.68 14 2.3
CO 9.0 186 0.22 17 295 2.6 321
NO, 0.84 25 0.74 34 75 4.0 115
SO, 0.029 0.05 0.00021 0.0010 0.080 0.21 29
VOCs 0.12 0.31 0.0090 0.071 0.51 18 2.3
Lead 0.000010 0.000013 7.2%x 107 7.3%x10° 0.000031 <0.03 <0.030
HAPs 0.011 0.028 0.00020 0.0015 0.041 ~0.1 0.14

<=less than; ~ = approximately; CO =carbon monoxide; HAP =hazardous air pollutant; NO, = nitrogen oxides,
PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Personal Commuter Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to NNSS employees and
solar power generation facility contract employees traveling to and from the NNSS in personal vehicles.
However, the NNSS bus fleet was calculated separately because, by 2015, the fleet will be using buses
that meet the 2010 EPA heavy-duty diesel emission standards.

Section D.1.1.2.1 describes how personal commuter vehicle activity data representative of 2008 were
derived. For the No Action Alternative, the 2008 personal commuter vehicle activity data (vehicle counts
and VMTs) were scaled up 9 percent, corresponding to the increase in NNSS employees (including solar
power generation facility contractors) under the No Action Alternative compared to the 2008 baseline.
The number of employee transit buses needed under the No Action Alternative was also scaled up
9 percent from the number needed for the 2008 baseline. The total transit bus VMTs under the No Action
Alternative were derived based on the 2008 baseline VMT-per-bus ratio. The modeling for the No Action
Alternative used 2015 as the modeling year (compared to the 2008 basdine) and the MOVES nationa
default age distributions for each vehicle type (compared to single). By 2015, all gasoline-type vehicles
in this area of Nevada are assumed to be run on ethanol blends

Table D-33 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NNSS employee commuters traveling to and from the NNSS under the No Action
Alternative. Despite a 9 percent increase in VMTS, these modeled No Action Alternative emissions are
about 37 percent lower overall than the modeled 2008 baseline emissions, largely due to improvementsin
vehicle control technology resulting from vehicle fleet turnover.
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Table D-33 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pallutants from Commuting to and from the
Nevada National Security Site Under the No Action Alternative, 2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Transit Buses Total
Clark Nye County Clark Nye County Clark Nye County Clark Nye County
Pollutant County Off NNSS | On NNSS County Off NNSS | OnNNSS | County | Off NNSS | OnNNSS | County | Off NNSS | OnNNSS | Total
PM1o 0.27 0.081 0.012 0.42 0.13 0.020 0.024 0.0011 0.0083 0.71 0.21 0.040 0.97
PM2s 0.14 0.046 0.007 0.23 0.076 0.012 0.024 0.0011 0.0083 0.39 0.12 0.027 0.54
CO 20.8 5.7 0.87 443 13.0 2.0 12 0.057 0.43 66.3 18.8 33 88.4
NOx 2.9 0.85 0.13 9.0 2.6 0.39 0.47 0.022 0.17 124 35 0.69 16.5
SO, 0.071 0.019 0.0029 0.93 0.025 0.0038 0.011 0.00051 0.0039 1.0 0.045 0.011 11
VOCs 0.39 0.12 0.019 14 0.40 0.62 N/A N/A N/A 18 0.52 0.64 2.9
Lead 0.000024 | 6.7x10° | 1.0x10° | 0.000024 | 6.7x10° 1.0x10° | 3.7x10° | 1.7x107 | 1.3x10° | 0.000052 | 0.000014 | 3.3x10° | 0.000069
HAPs 0.031 0.011 0.0016 0.11 0.032 0.0049 N/A N/A N/A 0.14 0.043 0.0065 0.19

CO = carbon monoxide; HAP = hazardous air pollutant; N/A =not applicable; NNSS= Nevada National Security Site; NOy = nitrogen oxides, PM,=particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, =sulfur dioxide; VOC = volatile organic compound.
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Appendix D
Air Quality and Climate

Emissions from Commuter Vehicles Used by Construction Employees. The MOVES2010
(Version 20100515; EPA 2009) mabile source emissions model was used to estimate annual emission
rates due to construction employees commuting to and from the NNSS in persona vehicles. The
2010 EPA heavy-duty mobile emission standards were used to estimate nitrogen oxides and
PM emissions due to commuters using transit buses. The 2010 standard does not specifically improve
carbon monoxide emission standards, but the MOVES model suggests that, by 2015, emissions will
improve to about 2.4 grams per mile.

These construction employees were assumed to reside in central-west Las Vegas and to commute an
average distance of 66 miles each way to and from the NNSS during weekdays only. Similar to regular
NNSS employees, haf of the construction employees were assumed to commute via personal vehicles,
while the remaining half was assumed to use transit buses. Because new construction is anticipated to
take place over the next few years, the modeling for the No Action Alternative used 2011 as the modeling
year and the MOVES national default age distributions for each vehicle type. The same passenger-to-bus
and VMT-to-bus ratios used for the 2008 baseline were used for the No Action Alternative anaysis.

Table D-34 shows the modeled 2011 annual onsite mobile emissions of criteria pollutants and HAPs
associated with construction employee commuters traveling to and from the NNSS under the No Action
Alternative.
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Table D-34 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pollutants from Construction Employees Commuting

to and from the Nevada National Security Site Under the No Action Alternative, 2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Transit Buses Total
Nye County Nye County Nye County Nye County
Clark Off Clark Clark Clark

Pollutant County NNSS | OnNNSS| County Off NNSS | On NNSS County Off NNSS | OnNNSS | County | Off NNSS | On NNSS Total
PM1o 0.044 0.0093 0.0031 0.065 0.013 0.0045 0.0059 0.00028 0.0021 0.11 0.023 0.0097 0.15
PM2s 0.023 0.0056 0.0019 0.035 0.0085 0.0028 0.0059 0.00028 0.0021 0.064 0.014 0.0068 0.085
(6(0) 3.7 0.84 0.28 7.2 17 0.57 0.30 0.014 0.11 11.2 2.6 0.96 14.7
NO« 0.73 0.17 0.058 15 0.37 0.12 0.12 0.0055 0.042 24 0.55 0.22 31
SO, 0.010 0.0022 0.00072 0.014 0.0029 0.00096 0.0027 0.00013 0.00096 0.027 0.0052 0.0026 0.035
VOCs 0.11 0.026 0.0086 0.29 0.061 0.020 N/A N/A N/A 0.40 0.087 0.029 0.52
Lead 29x10°|69x107 | 23x107 | 29%x10° | 6.9x107 | 23x107 | 92x107 | 43x10° | 3.2x107 | 6.7x10° | 1.4x10° | 7.8x107 | 89x10°
HAPs 0.0083 0.0021 0.00070 0.021 0.0048 0.0016 N/A N/A N/A 0.029 0.0069 0.0023 0.039

CO = carbon monoxide; HAP = hazardous air pollutant; N/A =not applicable; NNSS = Nevada National Security Site; NOy = nitrogen oxides, PM,=particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, =sulfur dioxide; VOC = volatile organic compound.
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Appendix D
Air Quality and Climate

Emissions from Commercial Vendor Vehicles. The MOVES2010 (Verson 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercial vendors
traveling to and from the NNSS. Section D.1.1.2.1 describes how commercia vendor vehicle activity
data representative of 2008 were derived. For the No Action Alternative, these 2008 activity data (vehicle
counts and VMTs) were scaled up 9 percent, corresponding to the increase in NNSS employees
(including solar power generation facility contractors) under the No Action Alternative compared to the
2008 baseline. The modeling for the No Action Alternative used 2015 as the modeling year (compared to
the 2008 baseline) and the MOV ES national default age distributions for single-unit, short-haul trucks.

Table D-35 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercia vendors traveling to and from the NNSS under the No Action Alternative.
Despite a 9 percent increase in VMTSs, these modeled No Action Alternative emissions are about
59 percent lower overall than the modeled 2008 baseline emissions, largely due to improvements in
vehicle control technology resulting from vehicle fleet turnover.

Table D-35 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Commercial Vendors Traveling to and from the Nevada National Security Site Under the
No Action Alter native, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off NNSS On NNSS Total
PM 1o 0.096 0.012 0.043 0.15
PM, 5 0.078 0.010 0.036 0.12
CO 0.36 0.049 0.17 0.58
NO, 0.96 0.12 0.43 15
SO, 0.0022 0.00027 0.00095 0.0034
VOCs 0.10 0.014 0.049 0.16
Lead 4.1x10° 5.6 x 107 2.0x10° 6.7 x 10°
HAPs 0.014 0.0018 0.0064 0.022

CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada Nationa Security Site; NO, = nitrogen oxides,
PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers;, SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Radioactive Waste Trucks. The MOVES2010 (Version 20100515; EPA 2009) mobile
source emissions model was used to estimate annual emission rates due to radioactive waste trucks
traveling to and from the NNSS. Section D.1.1.2.1 describes how radioactive waste truck activity data
representative of 2008 were derived. Based on the anticipated radioactive waste projections under the
No Action Alternative, these 2008 VMT data were scaled up about 250 percent. The modeling for the
No Action Alternative used 2015 as the modeling year (compared to the 2008 baseline) and the MOVES
national default age distributions for combination-unit, short-haul trucks.

Table D-36 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercia vendors traveling to and from the NNSS under the No Action Alternative.
Despite about a 250 percent increase in VMTSs, these modeled No Action Alternative emissions are about
1 percent lower overall than the modeled 2008 baseline emissions, largely due to improvementsin vehicle
control technology resulting from vehicle fleet turnover.
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Table D-36 Estimated 2015 Annual Emissions of Criteria Pollutants and Hazardous Air Pollutants
from Radioactive Waste Trucks Traveling to and from the Nevada National Security Site Under
the No Action Alter native (tons per year)

Combination-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off NNSS On NNSS Total
PM 1o 0.20 0.55 0.031 0.78
PM, 5 0.17 0.49 0.027 0.68
CO 0.56 16 0.088 2.2
NO, 25 7.2 0.40 10.1
SO, 0.0056 0.016 0.00088 0.022
VOCs 0.11 0.31 0.017 0.44
Lead 35x10° 0.000011 6.1x10" 0.000015
HAPs 0.014 0.041 0.0023 0.057

CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada National Security Site; NO, = nitrogen oxides;
PM, =particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissionsfrom Explosive and Open Detonation Tests. Conventional high-explosives experiments are
anticipated under the No Action Alternative. These experiments may be conducted underground or at or
above the ground surface. The air emissions from these explosive experiments have been estimated based

on actual experiments and their associated emissions conducted at BEEF in 2008 (see Table D-2 for the
2008 BEEF emissions).

Under the No Action Alternative, up to 20 conventional high-explosives experiments may be conducted
at BEEF per year and up to 10 per year at other Nuclear and High Explosives Test Zone locations, using
up to 70,000 TNT [2,4,6-trinitrotoluene]-equivalent pounds of explosives. Table D-37 shows the
estimated emissions from these explosive tests under the No Action Alternative. These emissions were
estimated by scaling the 2008 BEEF emissions (when 2.55 tons of explosives were used) up to a
maximum of 70,000 pounds of explosives per 12-month period. All modeled concentrations where the
general public may have access were modeled to be below the ambient air quality standards.

Table D-37 Estimated Annual Emissions of Criteria Pollutants and Hazar dous Air Pollutantsfrom
Conventional High-Explosives Experiments Under the No Action Alter native (tons per year) #

Nye County
Pollutant On NNSS

PM 1o 0.14
PM;5 0.14

CO 2.3
NOy 0

SO, 0
VOCs 0.014
Lead N/A
HAPs N/A

CO = carbon monoxide; HAP = hazardous air pollutant; N/A =not applicable; NNSS = Nevada National Security Site;

NO, = nitrogen oxides, PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers;

SO, = sulfur dioxide; VOC = volatile organic compound.

& These emissions may be considered maximum, as they are scaled from the amount of TNT-equivalent explosives used at
BEEF in 2008 (2.55 tons) up to 35 tons (70,000 pounds) of TNT-equivalent explosives per 12-month period.
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D.2.21 Expanded Operations Alter native

D.2.21.1 Emissionson and Near the Nevada National Security Site

Emissions from Construction Activities. New construction activities at the NNSS under the Expanded
Operations Alternative are presented in Table D-38.

Table D-38 Summary of All New Buildings Under the Expanded Operations Alter native

Approximate Size of

Building(s) Floor Space Years of

Building Type Location (square feet) Construction
Miscellaneous New Facilities @ Areal7 89,000 4
Arms Control Building TBD 10,000 3
Counterterrorism Building TBD 10,000 3
Work for Others Program Counterterrorism 10,000 3
Work for Others Program Future Counterterrorism 10,000 3
Work for Others Program Desert Rock Airport 200,000 3
Aeria Platforms
Work for Others Program Area 6 Hangar 20,000 3
Aerial Platforms
Work for Others Program Unknown location 5,000 3
Aeria Platforms
Work for Others Program Areal2 or 16 10,000 2
Active Interrogation of Nuclear Materials
Work for Others Program TBD 50,000 3
Test Bed Applications— New Facility
Waste Management Program Area23 5,000 1
New Facility
Waste Management Program Area25 5,000 1
New Facility for Solar Support
Total Size (square feet) 424,400

TBD = to be determined.

& Represents the sum of all new facilities under “Conduct Training for Office of Secure Transportation.”

Emissions of PM, due to construction activities were calculated using the Western Regiona Air
Partnership’s WRAP Fugitive Dust Handbook (WGA 2006). A general emission factor of 0.11 tons of
PM, per acre-month was used for al construction activities. Due to the scale of each project, it was
estimated that only 10 percent of the tota site would be disturbed in any 1-month period. Periodic
watering of the disturbed areas would reduce the fugitive dust emissions by 74 percent per Western
Regional Air Partnership guidance. Equation D—1 was used to determine PMyy emissions from new

construction activities.
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Equation D-1. PM,, emissions from general construction activities per year.
PM 10 EmissionsC = EFC x AcrePerMonth x Months x (1-ContEff) / Total Y ears
Where:

PM, EmissionsC = Total PMj, emissions per year due to new construction activities under the
Expanded Operations Alternative

EFC = Emission factor for general construction activities (0.11 tons PM , per acre-month)
AcrePerMonth = Total acres disturbed per month
Months = Total number of months to complete construction on entire sire (assumed to be 10)
ContEff = Control efficiency of daily water application to disturbed site (0.74)
TotaYears = Tota length of construction period in years
Road congtruction was calculated with an average emission factor of 0.42 tons PM, per acre-month
following the WRAP handbook. The number of miles disturbed was calculated using local and minor
roads (“Group 4") presented in the WRAP handbook. Equation D-2 is the final equation used to
determine PM ;o emissions from new road construction.
Equation D-2. PM, emissions from road construction activities per year
PM 10 EmissionsR = EFR x AcrePerMonth x Months x (1-ContEff) / Total Y ears
Where:

PM o EmissionsR = Total PM, emissions per year due to new road construction activities under
the Expanded Operations Alternative

EFR = Emission factor for road construction activities (0.42 tons PM 4o per acre-month)
AcrePerMonth = Total acres disturbed per month (assumed to be 10 percent of total disturbed
site). Total acres were calculated by multiplying total miles of new road (20 miles) by the miles-
to-acres conversion factor (7.9 acres per mile) (WGA 2006).
Months = Total number of months to complete construction on entire sire (assumed to be 10)
ContEff = Control efficiency of daily water application to disturbed site (0.74)
TotalYears= Tota length of construction period in years

Emissions from construction vehicles during new construction were scaled from the Caliente Rail

Corridor Analysis Report (BSC 2007). Emissions for criteria pollutants were scaled based on the
building footprint size (number of square feet).
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Construction emissions for the proposed solar power generation facility were scaled based on generating
capacity from the Amargosa Farm Road Solar Energy Project Environmental Impact Statement
(BLM 2010). Emissions for criteria pollutants under construction and operations were aso scaled based
on generating capacity of the solar power generation facility.

Emissions from Stationary Sources. No specific changes to the operation of established stationary
sources on the NNSS are anticipated under the Expanded Operations Alternative. See Chapter 4,
Section 4.1.8.2.2, of this document for the current (2008) air emissions from onsite stationary sources.
Emissions from stationary sources required for the operation of the proposed solar power generation
facility are included with the stationary source emissions under the Expanded Operations Alternative.
Operation emissions for the solar power generation facility are based on the operation of the auxiliary
boiler for start-up, weekly testing of diesdl generators, cooling tower operations, HTF ullage system vent,
and maintenance vehicles that operate exclusively onsite at the solar power generation facility.

Emissions from Onsite Government-Owned Vehicles. The MOVES2010 (Version 20100515;
EPA 2009) mobile source emissions model was used to estimate annual emission rates due to government
vehicle traffic on the NNSS. Section D.1.1.2.1 describes how onsite government-owned vehicle activity
data representative of 2008 were derived. For the Expanded Operations Alternative, these 2008 activity
data (vehicle counts and VMTs) were scaled up 37 percent, corresponding to the increase in NNSS
employees (including solar power generation facility contractors) under the Expanded Operations
Alternative compared to the 2008 basdline. The modeling for the Expanded Operations Alternative used
2015 as the modeling year (compared to the 2008 baseline) and the MOVES national default age
distributions for each vehicle type (compared to single, averaged age values for the baseling). By 2015,
all gasoline-type vehicles in this area of Nevada are assumed to be run on ethanol blends, while
diesel-type vehicles are assumed to still consume the same fractions of No. 2 diesel and biodiese that
were determined for the 2008 baseline.

Table D—39 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NNSS government-owned vehicles under the Expanded Operations Alternative.
Tota onsite emissions from stationary sources (shown in more detail in Table D—3) are also shown in
Table D-39 to show the total onsite emissions from both stationary sources and government-owned
vehicle mobile sources. Despite a 37 percent increase in VMTS, these modeled Expanded Operations
Alternative emissions are about 12 percent lower than the 2008 baseline emissions, largely due to
improvements in vehicle control technology due to vehicle fleet turnover.

Emissions from Personal Commuter Vehicless The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to NNSS employees and
solar power generation facility contract employees commuting to and from the NNSS in personal
vehicles. The 2010 EPA heavy-duty mobile emission standards were used to estimate nitrogen oxides
and PM emissions from NNSS transit buses. The current 15 parts per million standard for sulfur dioxide
was assumed to still apply. Section D.1.1.2.1 describes how personal commuter vehicle activity data
representative of 2008 were derived.

For the Expanded Operations Alternative, the 2008 personal commuter vehicle activity data (vehicle
counts and VMTs) were scaled up 37 percent, corresponding to the increase in NNSS employees
(including solar power generation facility contractors) under the Expanded Operations Alternative
compared to the 2008 baseline. The number of employee transit buses needed under the Expanded
Operations Alternative was also scaled up 37 percent from the number needed for the 2008 baseline. The
total transit bus VMTs under the Expanded Operations Alternative were derived based on the
2008 baseline VMT-per-bus ratio. The modeling for the Expanded Operations Alternative used 2015 as
the modeling year (compared to the 2008 baseline) and the MOV ES national default age distributions for
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each vehicle type (compared to single, averaged age values for the baseline). By 2015, all gasoline-type
vehiclesin this area of Nevada are assumed to be run on ethanol blends.

Table D-39 Estimated Annual Emissions of Criteria Pollutants and Hazardous Air Pollutants from
Onsite Nevada National Security Site Stationary Sour ces and Gover nment-Owned M obile Sour ces
Under the Expanded Oper ations Alter native, 2015 (tons per year) ®

Clark County
On NNSS
Government-Owned Mobile Source Type (Modeled) Stationary
Light-Duty Light-Duty Single-Unit, Short- Source Type
Pollutant Vehicles Passenger Trucks Buses Haul Trucks Total (calculated) Total
PMyg 0.15 0.29 0.12 0.51 11 16.2 16.3
PM,5 0.084 0.18 0.12 0.48 0.86 51 6.0
Cco 11.3 234 0.28 21 37.1 7.9 450
NO 11 31 0.93 4.3 9.4 5.8 15.2
SO, 0.036 0.063 0.00026 0.0013 0.10 0.68 0.8
VOCs 0.15 0.39 0.011 0.089 0.64 5.6 6.2
Lead 0.000013 0.000016 9.0 x 107 9.2x10° 0.000039 <0.010 ~0.010
HAPs 0.014 0.035 0.00025 0.0019 0.051 ~0.1 ~0.20

< = less than; ~ = approximately; CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada National Security
Site; NO, = nitrogen oxides; PM,=particulate matter with an aerodynamic diameter less than or equa to n micrometers;
SO, =sulfur dioxide; VOC = volatile organic compound.

& Government-owned mobile source activities are partitioned by source type.

Table D—40 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NNSS employee commuters traveling to and from the NNSS under the Expanded
Operations Alternative. Despite a 37 percent increase in VMTSs, these modeled Expanded Operations
Alternative emissions are about 21 percent lower overall than the modeled 2008 baseline emissions,
largely due to improvements in vehicle control technology due to vehicle fleet turnover.

Emissions from Commuter Vehicles Used by Construction Employees. The MOVES2010
(Version 20100515; EPA 2009) mabile source emissions model was used to estimate annual emission
rates due to construction employees commuting to and from the NNSS in persona vehicles. The
2010 EPA heavy-duty mobile emission standards were used to estimate nitrogen oxides and PM
emissions due to commuters using transit buses. The current 15 parts per million standard for sulfur
dioxide was assumed to till apply.

These construction employees were assumed to reside in central-west Las Vegas and to commute an
average distance of 66 miles each way to and from the NNSS during weekdays only. Similar to regular
NNSS employees, haf of the construction employees were assumed to commute via personal vehicles,
while the remaining half was assumed to use transit buses. Because new construction is anticipated to
take place over the next few years, the modeling for the Expanded Operations Alternative used 2011 as
the modeling year and the MOVES national default age distributions for each vehicle type. The same
passenger-to-bus and VMT-to-bus ratios used for the 2008 baseline were used for the Expanded
Operations Alternative analysis.

Table D—41 shows the modeled 2011 annual onsite mobile emissions of criteria pollutants and HAPs
associated with construction employee commuters traveling to and from the NNSS under the Expanded
Operations Alternative.
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Table D40 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pallutants from Commuting to and from the
Nevada National Security Site Under the Expanded Operations Alter native, 2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Transit Buses Total
Nye County Nye County Nye County Nye County
Clark Off Clark Off Clark Clark Off

Pollutant County NNSS On NNSS County NNSS On NNSS County Off NNSS | On NNSS | County NNSS On NNSS Total
PM 1o 0.34 0.10 0.015 0.53 0.16 0.025 0.030 0.0014 0.010 0.89 0.26 0.050 1.2
PM25 0.18 0.058 0.0088 0.29 0.096 0.015 0.030 0.0014 0.010 0.49 0.15 0.034 0.68
co 26.1 7.2 11 55.7 16.3 25 15 0.072 0.54 83.3 236 41 111.1
NOx 36 11 0.16 113 33 0.49 0.59 0.028 0.21 156 4.4 0.87 20.7
S0, 0.089 0.024 0.0036 1.2 0.031 0.0048 0.014 0.00064 0.0049 13 0.057 0.014 14
VOCs 0.49 0.15 0.024 18 0.50 0.78 N/A N/A N/A 2.3 0.65 0.80 36
Lead 0.000030 | 84x10° | 1.3x10° | 0.000030 | 84x10° | 1.3x10° | 4.7x10° 2.1x 107 1.6x 10° | 0.000065 | 0.000018 | 4.1x10° | 0.000087
HAPs 0.039 0.014 0.0020 0.14 0.040 0.0062 N/A N/A N/A 0.18 0.054 0.0082 0.24

<S9-d

CO = carbon monoxide; HAP = hazardous air pollutant; N/A =not applicable;, NNSS= Nevada National Security Site; NOy = nitrogen oxides, PM,=particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, =sulfur dioxide; VOC = volatile organic compound.

Table D41 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pollutants from Construction Employees Commuting
to and from the Nevada National Security Site Under the Expanded Oper ations Alter native, 2011 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Transit Buses Total
Clark Nye County Clark Nye County Clark Nye County Clark Nye County

Pollutant County | Off NNSS | On NNSS County Off NNSS | On NNSS | County Off NNSS | On NNSS | County | Off NNSS | On NNSS | Total
PM o 0.066 0.014 0.0047 0.098 0.020 0.0068 0.0089 0.00042 0.0032 0.17 0.035 0.015 0.23
PM;s 0.035 0.0084 0.0029 0.053 0.013 0.0042 0.0089 0.00042 0.0032 0.096 0.021 0.010 0.13
CO 5.6 13 0.42 10.8 2.6 0.86 0.45 0.021 0.17 16.8 39 14 221
NO 11 0.26 0.087 23 0.56 0.18 0.18 0.0083 0.063 3.6 0.83 0.33 47
SO, 0.015 0.0033 0.0011 0.021 0.0044 0.0014 0.0041 0.00020 0.0014 0.041 0.0078 0.0039 0.053
VOCs 0.17 0.039 0.013 0.44 0.092 0.030 N/A N/A N/A 0.60 0.13 0.044 0.78
Lead 44x10° | 1.0x10° | 35x107 | 44x10° | 10x10° | 3.6x107 | 1.4x10° | 65x10° | 48x107 | 0.000010 | 2.1x10° | 12x10° |0.000013
HAPs 0.012 0.0032 0.0011 0.032 0.0072 0.0024 N/A N/A N/A 0.044 0.010 0.0035 0.059

CO = carbon monoxide; HAP = hazardous air pollutant; N/A =not applicable; NNSS = Nevada National Security Site; NOy = nitrogen oxides, PM,= particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, =sulfur dioxide; VOC = volatile organic compound.
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Emissions from Commercial Vendor Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercial vendors
traveling to and from the NNSS. Section D.1.1.2.1 describes how commercial vendor vehicle activity
data representative of 2008 were derived. For the Expanded Operations Alternative, these 2008 activity
data (vehicle counts and VMTs) were scaled up 37 percent, corresponding to the increase in NNSS
employees (including solar power generation facility contractors) for the Expanded Operations
Alternative compared to the 2008 baseline. The modeling for the Expanded Operations Alternative used
2015 as the modeling year (compared to the 2008 baseline) and the MOVES national default age
distributions for single-unit, short-haul trucks (compared to a single, averaged age value for the baseline).

Table D-42 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from the NNSS under the Expanded Operations
Alternative. Despite a 37 percent increase in VMTs, these modeled Expanded Operations Alternative
emissions are about 49 percent lower overall than the modeled 2008 baseline emissions, largely due to
improvements in vehicle control technology due to vehicle fleet turnover.

Table D-42 Estimated Annual Emissions of Criteria Pollutants and Hazardous Air Pollutants from
Commercial Vendors Traveling to and from the Nevada National Security Site Under the
Expanded Operations Alternative, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off NNSS On NNSS Total
PM,, 0.12 0.015 0.054 0.19
PM; 5 0.098 0.013 0.045 0.16
CcO 0.45 0.062 0.21 0.72
NO, 1.2 0.15 0.54 1.9
SO, 0.0028 0.00034 0.0012 0.0043
VOCs 0.13 0.018 0.062 0.21
Lead 52x10° 7.0 x 107 2.6x10° 8.4 x10°
HAPs 0.018 0.0023 0.0080 0.028

CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada National Security Site; NO, = nitrogen oxides;
PM,, = particulate matter with an aerodynamic diameter less than or equal to »n micrometers; SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Radioactive Waste Trucks. The MOVES2010 (Version 20100515; EPA 2009) mobile
source emissions model was used to estimate annual emission rates due to radioactive waste trucks
traveling to and from the NNSS. Section D.1.1.2.1 describes how radioactive waste truck activity data
representative of 2008 were derived. The same number of trucks (12) was used for both the
2008 baseline and the Expanded Operations Alternative. Based on the anticipated radioactive waste
needs under the Expanded Operations Alternative, these 2008 VMT data were scaled up about
550 percent. The modeling for the Expanded Operations Alternative used 2015 as the modeling year
(compared to 2008 for the baseline) and the MOVES national default age distributions for combination-
unit, short-haul trucks (compared to a single, averaged age value for the baseline).

Table D—43 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from the NNSS under the Expanded Operations
Alternative. Despite about a 550 percent increase in VMTs, these modeled Expanded Operations
Alternative emissions increased by 88 percent overall compared to the modeled 2008 baseline emissions,
largely due to improvements in vehicle control technology due to vehicle fleet turnover.
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Table D43 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutants from
Radioactive Waste Trucks Traveling to and from the Nevada National Security Site Under the
Expanded Operations Alter native, 2015 (tons per year)

Combination-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off NNSS On NNSS Total
PM 9 0.37 1.0 0.058 15
PM, 5 0.32 0.91 0.05 13
CO 1.0 3.0 0.16 4.1
NOy 4.6 133 0.74 18.8
SO, 0.010 0.03 0.0016 0.041
VOCs 0.20 0.58 0.032 0.82
Lead 6.5x 10° 0.000020 1.1x10° 0.000028
HAPs 0.026 0.076 0.0043 0.11

CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada National Security Site; NO, = nitrogen oxides;
PM, = particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Explosive and Open Detonation Tests. The dynamic experiments anticipated under
the Expanded Operations Alternative would use considerably less explosive material than was used at
BEEF in 2008. These experiments also would be underground, with little to no air releases. Thus, air
emissions from these dynamic experiments are anticipated to be much less than those from BEEF in 2008
(see Table D-3 for 2008 BEEF emissions).

Up to 100 annual conventional high-explosives tests and experiments may be conducted at Nuclear and
High Explosives Test Zone locations, using up to 120,000 TNT-equivalent pounds of explosives (with no
more than 70,000 TNT-equivalent pounds of explosives used at BEEF). Table D—44 shows the estimated
emissions from these explosive tests under the Expanded Operations Alternative. These emissions were
estimated by scaling the 2008 BEEF emissions (when 2.55 tons of explosives were used) up to a
maximum of 120,000 pounds of explosives per 12-month period. The modeled maximum offsite
concentrations were: 24-hour average PM, concentration (about 84 micrograms per cubic meter),
24-hour average PM, s concentration (about 15 micrograms per cubic meter), and annual average PM ;5
concentration (less than 1 microgram per cubic meter), al of which would likely occur afew miles east of
the Amargosa Valley, but would be well below their respective NAAQS levels (150 micrograms per
cubic meter, 35 micrograms per cubic meter, and 15 micrograms per cubic meter, respectively). Even
when combined with background concentrations of 39 micrograms per cubic meter, 3.6 micrograms per
cubic meter, and 2.0 micrograms per cubic meter, respectively, these offsite concentrations would still be
well below NAAQS levels.
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Table D44 Estimated Annual Emissions of Criteria Pollutants and Hazardous Air Pollutants from
Nevada National Security Site Conventional High-Explosives Tests Under the Expanded
Operations Alternatives (tons per year) *

Nye County
Pollutant On NNSS

PM,, 0.24

PM; 5 0.24

CcO 4

NO, 0

SO, 0
VOCs 0.024
Lead Not applicable
HAPs Not applicable

CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada National Security Site; NO,=nitrogen oxides;

PM,, = particulate matter with an aerodynamic diameter less than or equal to » micrometers; SO,=sulfur dioxide;

VOC = volatile organic compound.

* These emissions may be considered “worst-case” because they are scaled from the amount of TNT-equivalent explosives
used at BEEF in 2008 (2.55 tons) up to 60 tons (120,000 pounds) of TNT-equivalent explosives per 12-month period.

D.2.2.2 Reduced Operations Alternative
D.2.2.2.1 Emissions on and Near the Nevada National Security Site

Emissions from Construction Activities. Construction emissions for the proposed solar power
generation facility were scaled from the Amargosa Farm Road Solar Energy Project Environmental
Impact Statement (BLM 2010). Emissions for criteria pollutants under construction and operations were
scaled based on total energy output of the solar power generation facility.

Emissions from Stationary Sources. No specific changes to the operation of stationary sources on the
NNSS are anticipated under the Reduced Operations Alternative. See Chapter 4, Section 4.1.8.2.2, of this
document for the current (2008) air emissions from onsite stationary sources.

Emissions from Onsite Government-Owned Vehicles. The MOVES2010 (Version 20100515;
EPA 2009) mobile source emissions model was used to estimate annual emission rates due to government
vehicle traffic on the NNSS. For the Reduced Operations Alternative, these 2008 activity data (vehicle
counts and VMTs) were scaled down by 3 percent, corresponding to the decrease in NNSS employees
(including solar power generation facility contractors) for the Reduced Operations Alternative compared
to the 2008 baseline. The modeling for the Reduced Operations Alternative used 2015 as the modeling
year (compared to the 2008 baseline) and the MOVES national default age distributions for each vehicle
type (compared to single, averaged age values for the baseline). By 2015, all gasoline-type vehicles in
this area of Nevada are assumed to be run on ethanol blends, while diesel-type vehicles are assumed to
still consume the same fractions of No. 2 diesel and biodiesel that were determined for the 2008 baseline.

Table D—45 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NNSS government-owned vehicles under the Reduced Operations Alternative. Total
onsite emissions from stationary sources are provided in Table D—45 to show the total onsite emissions
from both stationary sources and government-owned vehicle mobile sources. Despite only a 3 percent
decrease in VMTs, these modeled Reduced Operations Alternative emissions are about 38 percent lower
overall than the modeled 2008 baseline emissions, largely due to improvements in vehicle control
technology due to vehicle fleet turnover.
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Table D45 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutants from
Onsite Nevada National Security Site Stationary Sour ces and Gover nment-Owned M obile Sour ces
Under the Reduced Operations Alter native, 2015 (tons per year) ®

Clark County
On NNSS
Government-Owned Mobile Source Type (Model ed) Stationary
Light-Duty Light-Duty Single-Unit, Short- Source Type

Pollutant Vehicles Passenger Trucks Buses Haul Trucks Total (calculated) Total
PM 0.11 0.20 0.086 0.36 0.77 0.22 0.98
PM, 5 0.060 0.12 0.082 0.34 0.61 0.22 0.82
CcO 8.0 16.6 0.20 15 26.3 0.94 27.2
NO, 0.75 22 0.66 3.0 6.7 3.36 10.0
SO, 0.026 0.044 0.00019 0.00089 0.071 0.06 0.13
VOCs 011 0.28 0.0080 0.063 0.45 0.60 11
Lead 8.9 x10° 0.000012 6.4x107 6.5x 10° 0.000028 0.0023 0.0023
HAPs 0.0098 0.025 0.00018 0.0013 0.036 0.09 0.13

CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada National Security Site; NO, = nitrogen oxides;

PM,=particulate metter with an aerodynamic diameter less than or equal to n micrometers, SO, =sulfur dioxide;

VOC = volatile organic compound.

& Government-owned mobile source activities are partitioned by source type. The source type partitioning of stationary
source activitiesis shown in Table D-2.

Emissions from Personal Commuter Vehicless. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to NNSS employees and
solar power generation facility contract employees traveling to and from the NNSS in personal commuter
vehicles. The 2010 EPA heavy-duty mobile emission standards were used to estimate emissions for
commuters using transit buses.

Section D.1.1.2.1 describes how the personal commuter vehicle activity data representative of 2008 were
derived. For the Reduced Operations Alternative, the 2008 personal commuter vehicle activity data
(vehicle counts and VMTSs) were scaled down by 3 percent, corresponding to the decrease in NNSS
employees (including solar power generation facility contractors) under the Reduced Operations
Alternative compared to the 2008 baseline. The number of employee transit buses needed under the
Reduced Operations Alternative was also scaled down by 3 percent from the number needed for the
2008 baseline. Thetotal transit bus VMTs under the Reduced Operations Alternative were derived based
on the 2008 baseline VMT-per-bus ratio. The modeling for the Reduced Operations Alternative used
2015 as the modeling year (compared to the 2008 baseline) and the MOVES national default age
distributions for each vehicle type. By 2015, al gasoline-type vehicles in this area of Nevada are
assumed by MOV ES to be run on ethanol blends.

Table D—46 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NNSS employee commuters traveling to and from the NNSS under the Reduced
Operations Alternative. Despite only a 3 percent decrease in VMTS, these modeled Reduced Operations
Alternative emissions are about 43 percent smaller overall than the modeled 2008 baseline emissions,
largely due to improvements in vehicle control technology due to vehicle fleet turnover.
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Table D46 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pallutants from Commuting to and from the
Nevada National Security Site Under the Reduced Oper ations Alter native, 2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Transit Buses Total
Nye County Nye County Nye County Nye County
Clark Off Clark Clark Clark Off

Pollutant | County NNSS On NNSS County | Off NNSS | On NNSS County Off NNSS On NNSS | County | NNSS On NNSS Total
PM 1o 0.24 0.072 0.011 0.38 0.12 0.018 0.021 0.00098 0.0074 0.64 0.19 0.036 0.87
PM25 0.13 0.041 0.0063 0.21 0.068 0.011 0.021 0.00098 0.0074 0.35 011 0.024 0.48
co 186 5.1 0.78 39.6 116 18 11 0.051 0.38 59.3 16.8 3.0 79.0
NOx 26 0.76 0.12 8.1 23 0.35 0.42 0.020 0.15 111 31 0.62 14.8
S0, 0.064 0.017 0.0026 0.083 0.022 0.0034 0.0098 0.00046 0.0035 0.16 0.040 0.0098 0.21
VOCs 0.35 0.11 0.017 13 0.36 0.55 N/A N/A N/A 1.6 0.47 0.57 26
Lead 0.000021 | 6.0x10°| 89x107 |0.000021| 6.0x10° | 89x107 3.3x10° 1.5x 107 1.2x10° [0.000047 | 0.000013| 3.0x10° | 0.000062
HAPs 0.028 0.0098 0.0014 0.098 0.029 0.0044 N/A N/A N/A 0.13 0.038 0.0058 017

CO = carbon monoxide; HAP = hazardous air pollutant; N/A = not applicable; NNSS = Nevada National Security Site; NOy = nitrogen oxides, PM,, = particulate matter with an aerodynamic
diameter less than or equal to n micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.
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Emissions from Commuter Vehicles Used by Construction Employees. The MOVES2010
(Version 20100515; EPA 2009) mabile source emissions model was used to estimate annual emission
rates due to construction employees commuting to and from the NNSS in personal vehicles. It was
assumed that the NNSS transit buses would comply with the 2010 EPA heavy-duty diesed mobile
emission standards.

The construction employees were assumed to reside in central-west Las Vegas and to commute an
average distance of 66 miles each way to and from the NNSS during weekdays only. Similar to regular
NNSS employees, haf of the construction employees were assumed to commute via personal vehicles,
while the remaining half was assumed to use transit buses. Because new congtruction is anticipated to
take place over the next few years, the modeling for the Reduced Operations Alternative used 2011 as the
modeling year and the MOVES national default age distributions for each vehicle type. The same
passenger-to-bus and VM T-to-bus ratios used for the 2008 baseline were used for the Reduced Operations
Alternative analysis.

Table D47 shows the modeled 2011 annual onsite mobile emissions of criteria pollutants and HAPs
associated with construction employee commuters traveling to and from the NNSS under the Reduced
Operations Alternative.

Emissions from Commercial Vendor Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercial vendors
traveling to and from the NNSS. Section D.1.1.2.1 describes how commercia vendor vehicle activity
data representative of 2008 were derived. For the Reduced Operations Alternative, these 2008 activity
data (vehicle counts and VMTSs) were scaled down by 3 percent, corresponding to the decrease in NNSS
employees (including solar power generation facility contractors) under the Reduced Operations
Alternative compared to the 2008 baseline. The modeling for the Reduced Operations Alternative used
2015 as the modeling year (compared to the 2008 baseline) and the MOVES national default age
distributions for single-unit, short-haul trucks (compared to a single, averaged age value for the basdline).

Table D—48 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from the NNSS under the Reduced Operations
Alternative. Despite only a 3 percent decrease in VMTS, these modeled Reduced Operations Alternative
emissions are about 63 percent lower overall than the modeled 2008 baseline emissions, largely due to
improvements in vehicle control technology resulting from vehicle fleet turnover.
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Table D47 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pollutants from Construction Employees Commuting
to and from the Nevada National Security Site Under the Reduced Oper ations Alternative, 2011 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Transit Buses Total
Nye County Nye County Nye County Nye County
Clark Clark Clark On

Pollutant County Off NNSS | On NNSS | County | Off NNSS | On NNSS | Clark County | Off NNSS | On NNSS | County | Off NNSS | NNSS Total
PM1o 0.035 0.0074 0.0025 0.052 0.010 0.0036 0.0047 0.00022 0.0017 0.088 0.018 0.0078 0.12
PM2s 0.018 0.0045 0.0015 0.028 0.0068 0.0022 0.0047 0.00022 0.0017 0.051 0.011 0.0054 0.068
(6(0) 3.0 0.67 0.22 5.8 14 0.46 0.24 0.011 0.088 9.0 21 0.77 11.8
NO« 0.58 0.14 0.046 1.2 0.30 0.096 0.096 0.0044 0.034 19 0.44 0.18 25
SO, 0.0080 0.0018 0.00058 0.011 0.0023 0.00077 0.0022 0.00010 0.00077 0.022 0.0042 0.0021 0.028
VOCs 0.088 0.021 0.0069 0.23 0.049 0.016 N/A N/A N/A 0.32 0.070 0.023 0.42
Lead 23%x10° | 55x107 | 1.8x107 | 23x10° | 55x107 | 1.8x107 | 7.4x107 | 34x10° | 26x107 | 54%x10° | 1.1x10° [6.2x107| 7.1x10°
HAPs 0.0066 0.0017 0.0056 0.017 0.0038 0.0013 N/A N/A N/A 0.023 0.0055 0.0018 0.031

CO = carbon monoxide; HAP = hazardous air pollutant; N/A =not applicable; NNSS = Nevada National Security Site; NOy = nitrogen oxides; PM,= particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, =sulfur dioxide; VOC = volatile organic compound.
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Table D48 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Commercial Vendors Traveling to and from the Nevada National Security Site Under the Reduced
Operations Alternative, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off NNSS On NNSS Total
PM 0.086 0.011 0.038 0.14
PM, 5 0.070 0.0089 0.032 0.11
CO 0.32 0.044 0.15 0.51
NO, 0.86 0.11 0.38 14
SO, 0.0020 0.00024 0.00085 0.0031
VOCs 0.089 0.013 0.044 0.15
Lead 3.7x10° 50x 10" 1.8 x 10° 6.0 x 10°
HAPs 0.013 0.0016 0.0057 0.020

CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada National Security Site; NO, = nitrogen oxides;
PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Radioactive Waste Trucks. The MOVES2010 (Version 20100515; EPA 2009) mobile
source emissions model was used to estimate annual emission rates due to radioactive waste trucks
traveling to and from the NNSS. See Section D.1.1.2.1 for more details on how the radioactive waste
truck activity data representative of 2008 were derived. The same number of trucks (12) was used for
both the 2008 baseline and the Reduced Operations Alternative. Based on the anticipated radioactive
waste needs under the Reduced Operations Alternative, these 2008 VMT data were scaled up about
240 percent in Clark County and in the portion of Nye County outside of the NNSS. The modeling for
the Reduced Operations Alternative used 2015 as the modeling year (compared to the 2008 baseline) and
the MOVES nationa default age distributions for combination-unit, short-haul trucks (compared to a
single, averaged age value for the baseline).

Table D—49 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from the NNSS under the Reduced Operations
Alternative. Despite the 240 percent increase in VMTSs, these modeled Reduced Operations Alternative
emissions decreased by 2 percent overall compared to the modeled 2008 baseline emissions, largely due
to improvements in vehicle control technology resulting from vehicle fleet turnover.

Table D49 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pollutantsfrom
Radioactive Waste Trucks Traveling to and from the Nevada National Security Site Under the
Reduced Oper ations Alter native, 2015 (tons per year)

Combination-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off NNSS On NNSS Total
PM 1 0.19 0.54 0.03 0.76
PM,¢ 0.17 0.48 0.026 0.67
CO 0.54 1.6 0.088 2.2
NO, 2.4 7.0 0.39 9.7
SO, 0.0054 0.016 0.00088 0.022
VOCs 0.11 0.30 0.017 0.42
Lead 3.4x10° 0.000011 6.1x 107 0.000015
HAPs 0.014 0.040 0.0023 0.056

CO = carbon monoxide; HAP = hazardous air pollutant; NNSS = Nevada National Security Site; NO, = nitrogen oxides;
PM, = particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO,=sulfur dioxide;
VOC = volatile organic compound.
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Emissions from Explosive and Open Detonation Tests. The dynamic experiments anticipated under
the Reduced Operations Alternative would use considerably less explosive material than was used at
BEEF in 2008. These experiments also would be underground, with little to no air releases. Thus, air
emissions from these dynamic experiments are anticipated to be much less than those from BEEF in 2008
(see Table D3 for 2008 BEEF emissions).

Up to 10 annual conventional high-explosives tests and experiments may be conducted at Nuclear and
High Explosives Test Zone locations, using up to 70,000 TNT-equivalent pounds of explosives. If the
full 70,000 TNT-equivalent pounds of explosives were used at BEEF, the limit on total annual explosive
tonnage at any one location (32 tons) would be in place. Table D-50 shows the estimated emissions from
these explosive tests under the Reduced Operations Alternative. These emissions were estimated by
scaling the 2008 BEEF emissions (when 2.55 tons of explosives were used) up to a maximum of
70,000 pounds of explosives per 12-month period. The same maximum PMjy, and PM,s air
concentrations modeled for BEEF in SectionD.1.1.2 would apply for this Reduced Operations
Alternative scenario. All modeled radiation exposures in locations accessible to the public would be well
below NAAQS levels.

Table D-50 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
the Nevada National Security Site Conventional High-Explosives Tests (tons per year) @

Nye County
Pollutant On NNSS

PM 0.14

PM, 5 0.14
CO 2.3
NO, 0

SO, 0
VOCs 0.014
Lead N/A
HAPs N/A

CO = carbon monoxide; HAP = hazardous air pollutant; N/A =not applicable; NNSS = Nevada National Security Site;

NO, = nitrogen oxides, PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers;

SO, =sulfur dioxide; VOC = volatile organic compound.

& These emissions may be considered “worst-case,” asthey are scaled from the amount of TNT-equivalent explosives used a
BEEF in 2008 (2.55 tons) up to 35 tons (70,000 pounds) of TNT-equivalent explosives per 12-month period.

D.2.3 Remote Sensing L aboratory

D.2.3.1 NoAction Alternative

D.2.3.11 Emissionson and Near the Remote Sensing Laboratory

Emissions from Stationary Sources. No specific changes to the operation of stationary sources on RSL
are anticipated under the No Action Alternative. See Chapter 4, Section 4.2.8.2.2, of this document for
the current (2008) air emissions from onsite stationary sources.

Emissionsfrom Aircraft-Related Sources. No specific changes the operation of aircraft-related sources

on RSL are anticipated under the No Action Alternative. See Chapter 4, Section 4.2.8.2.2, of this
document for the current (2008) air emissions from aircraft-related sources.
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Emissions from Commuter Vehicles. The MOVES2010 (Version 20100515; EPA 2009) mobile source
emissions model was used to estimate annual emission rates due to RSL employees traveling to and from
RSL in personal vehicles.

For the No Action Alternative, the 2008 personal vehicle activity data (vehicle counts and VMTs) were
used because no change in the number of employees is anticipated under this aternative. The modeling
for the No Action Alternative used 2015 as the midpoint modeling year (compared to the 2008 baseline)
and the MOVES national default age distributions for each vehicle type. By 2015, al gasoline-type
vehiclesin this area of Nevada are assumed to be run on ethanol blends.

Table D-51 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with RSL employee commuters traveling to and from RSL under the No Action Alternative.
Even with the same VMT, mobile emissions decrease under the No Action Alternative by about
13 percent overall compared to the modeled 2008 baseline emissions, largely due to improvements in
vehicle control technology resulting from vehicle fleet turnover.

Table D-51 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Commuting to and from the Remote Sensing Laboratory Under the No Action Alter native, 2015
(tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks | Total
Clark County
Pollutant Off RSL
PM o 0.012 0.018 0.030
PMy5 0.0061 0.010 0.016
CO 0.91 19 238
NO 0.13 0.4 0.53
SO, 0.0031 0.0041 0.0072
VOCs 0.017 0.062 0.079
Lead 1.0x10° 1.0x10° 2.0x10°
HAPs 0.0014 0.0046 0.0060

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides, PM,, = particul ate matter with an aerodynamic
diameter less than or equal to n micrometers; RSL = Remote Sensing Laboratory; SO, =sulfur dioxide; VOC = volétile
organic compound.

Emissions from Commercial Vendor Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercia vendors
traveling to and from RSL.

For the No Action Alternative, these 2008 activity data (vehicle counts and VMTSs) were used because no
change in the number of employees is anticipated under this aternative. The modeling for the No Action
Alternative used 2015 as the midpoint modeling year (compared to the 2008 baseling) and the MOV ES
national default age distributions for single-unit, short-haul trucks.

Table D-52 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercia vendors traveling to and from RSL under the No Action Alternative. Despite
the same VMT, these modeled No Action Alternative emissions are about 63 percent lower overall than
the modeled 2008 basdine emissions, largely due to improvements in vehicle control technology due to
vehicle fleet turnover.
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Table D-52 Estimated Annual Emissions of Criteria Pollutants and Hazar dous Air Pollutants from

Commercial Vendors Traveling to and from Remote Sensing L aboratory Under the

No Action Alter native, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Clark County

Pollutant Off RSL
PMyo 0.016
PM, 5 0.013
CO 0.060
NO, 0.16
SO, 0.00036
VOCs 0.017
Lead 6.8x10"
HAPs 0.0023

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides; PM, = particul ate matter with an aerodynamic
diameter less than or equal to n micrometers; RSL = Remote Sensing Laboratory; SO, =sulfur dioxide; VOC = voldtile
organic compound.

D.24 North Las Vegas Facility
D.2.4.1 NoAction Alternative
D.24.11 Emissionson and Near the North Las Vegas Facility

Emissions from Stationary Sources. No specific changes to the operation of stationary sources on
NLVF are anticipated under the No Action Alternative. See Chapter 4, Section 4.3.8.2.2, of this
document for the current (2008) air emissions from onsite stationary sources.

Emissions from Commuter Vehicles. The MOVES2010 (Version 20100515; EPA 2009) mabile source
emissions model was used to estimate annual emission rates due to NLVF employees traveling to and
from NLVF in persona vehicles.

For the No Action Alternative, the 2008 personal vehicle activity data (vehicle counts and VMTSs) were
scaled up 1 percent, corresponding to the increase in NLVF employees for the No Action Alternative
compared to the 2008 baseline. The modeling for the No Action Alternative used 2015 as the modeling
year (compared to the 2008 baseline) and used national default age distributions for each vehicletype. By
2015, al gasoline-type vehiclesin this area of Nevada are assumed to be run on ethanol blends.

Table D-53 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NLVF employee commuters traveling to and from NLVF under the No Action
Alternative. Despite asmall increasein VMTSs, these modeled No Action Alternative emissions are about
11 percent lower overal than the modeled 2008 baseline emissions, largely due to improvements in
vehicle control technology resulting from vehicle fleet turnover.
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Table D-53 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Commuting to and from the North Las Vegas Facility Under the No Action Alternative, 2015
(tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Total
Clark County | NyeCounty | Clark County | NyeCounty | Clark County | Nye County

Pollutant Off NLVF Off NNSS Off NLVF Off NNSS Off NLVF Off NNSS Total
PM 4o 0.099 0.00063 0.15 0.00097 0.25 0.0016 0.25
PM, 5 0.051 0.00036 0.085 0.00059 0.14 0.00095 0.14
CcO 7.6 0.044 16.2 0.10 23.8 0.14 239
NO, 1.1 0.0066 33 0.020 4.4 0.027 4.4
SO, 0.026 0.00015 0.034 0.00019 0.060 0.00034 0.060
VOCs 0.14 0.00095 0.52 0.0031 0.66 0.0041 0.66
Lead 8.6x10° 5.2 x 108 8.6x10° 5.2 x 108 0.000017 1.0x 107 0.000017
HAPs 0.011 0.000082 0.038 0.00025 29.2 0.17 0.049

CO = carbon monoxide; HAP = hazardous air pollutant; NLVF = North Las Vegas Facility; NNSS= Nevada Nationa
Security Site; NO, = nitrogen oxides, PM,= particulate matter with an aerodynamic diameter less than or equa
to n micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.

Emissions from Commercial Vendor Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercia vendors
traveling to and from NLVF.

See Section D.1.3.2.1 for more details on how the commercial vendor vehicle activity data representative
of 2008 were derived. For the No Action Alternative, these 2008 activity data (vehicle counts and VMTYS)
were scaled up 1 percent, corresponding to the increase in NLVF employees for the No Action
Alternative compared to the 2008 baseline. The modeling for the No Action Alternative used 2015 as the
modeling year (compared to the 2008 baseline) using the MOV ES model with the national default age
distribution.

Table D-54 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from NLVF under the No Action Alternative.
Despite a small increase in VMTS, these modeled No Action Alternative emissions are about 62 percent
lower overall than the modeled 2008 baseline emissions, largely due to improvements in vehicle control
technology due to vehicle fleet turnover.

Table D-54 Estimated Annual Emissions of Criteria Pollutants and Hazardous Air Pollutants from
Commercial Vendors Traveling to and from North Las Vegas Facility Under the
No Action Alter native, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Clark County

Pollutant Off NLVF
PM 0.069
PM, 5 0.057
CO 0.26
NO, 0.70
SO, 0.0016
VOCs 0.076
Lead 3.0x10°
HAPs 0.01

CO =carbon monoxide; HAP =hazardous air pollutant; NLVF=North Las Vegas Fecility; NO, = nitrogen oxides;
PM, = particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO,=sulfur dioxide;
VOC = volatile organic compound.
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Emissions from Radioactive Waste Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to radioactive waste
trucks traveling to and from NLVF.

See Section D.1.3.2.1 for more details on how the radioactive waste truck activity data representative of
2008 were derived. The same number of trucks was used for the 2008 baseline and the No Action
Alternative. For the No Action Alternative, the 2008 VMTs were scaled up 1 percent, corresponding to
the increase in NLVF employees for the No Action Alternative compared to the 2008 baseline. The
modeling for the No Action Alternative used 2015 as the modeling year (compared to the 2008 baseline)
and the MOVES national default age distributions.

Table D-55 shows the modeled 2015 annua onsite mobile emissions of criteria pollutants and HAPs
associated with radioactive waste trucks traveling to and from NLVF under the No Action Alternative.
Despite a small increase in VMTS, these modeled No Action Alternative emissions are about 71 percent
lower overall than the modeled 2008 baseline emissions, largely due to improvements in vehicle control
technology resulting from vehicle fleet turnover.

Table D-55 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pollutantsfrom
Radioactive Waste Trucks Traveling to and from the North Las Vegas Facility Under the
No Action Alter native, 2015 (tons per year)

Combination-Unit, Short-Haul Trucks
Clark County Nye County
Pollutant Off NLVF Off NNSS On NNSS Total

PM 1o 0.0017 0.00015 0.00010 0.0020
PM,5 0.0014 0.00013 0.000090 0.0016

Cco 0.0046 0.00045 0.00030 0.0054
NO, 0.021 0.0020 0.0013 0.024
SO, 0.000046 4.4x10° 2.0x10° 0.000053
VOCs 0.00091 0.000086 0.000057 0.0011
Lead 2.9x10® 3.0x10° 2.0x10° 3.4x10%
HAPs 0.00012 0.000011 0.0000076 0.00014

CO = carbon monoxide; HAP = hazardous air pollutant; NLVF = North Las Vegas Facility; NNSS = Nevada National
Security Site; NO, = nitrogen oxides, PM,= particulate matter with an aerodynamic diameter less than or equal to n
micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.

D.2.4.2 Expanded Operations Alter native
D.24.21 Emissionson and Near the North Las Vegas Facility

Emissions from Stationary Sources. No specific changes to the operation of stationary sources on
NLVF are anticipated under the Expanded Operations Alternative. See Chapter 4, Section 4.3.8.2.2, of
this document for the current (2008) air emissions from onsite stationary sources.

Emissions from Commuter Vehicles. The MOVES2010 (Version 20100515; EPA 2009) mabile source
emissions model was used to estimate annual emission rates due to NLVF employees traveling to and
from NLVF in personal vehicles.

For the Expanded Operations Alternative, the 2008 personal vehicle activity data (vehicle counts and
VMTs) were scaled up 27 percent, corresponding to the increase in NLVF employees for the Expanded
Operations Alternative compared to the 2008 baseline. The modeling for the Expanded Operations
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Alternative used 2015 as the modeling year (compared to the 2008 basdline) and the MOVES national
default age distributions. By 2015, all gasoline-type vehiclesin this area of Nevada are assumed to be run
on ethanol blends.

Table D-56 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NLV F employee commuters traveling to and from NLVF under the Expanded Operations
Alternative. Despite a 27 percent increase in VMTSs, these modeled Expanded Operations Alternative
emissions are only 12 percent greater overall than the modeled 2008 baseline emissions, largely due to
improvements in vehicle control technology due to vehicle fleet turnover.

Table D-56 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Commuting to and from North Las Vegas Facility Under the Expanded Oper ations Alter native,
2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Total

Clark Clark Clark

County Nye County County Nye County County Nye County
Pollutant | Off NLVF Off NLVF Off NLVF Off NLVF Off NLVF Off NLVF Total
PM 0.12 0.00079 0.19 0.0012 0.31 0.0020 0.31
PM, 5 0.064 0.00045 0.11 0.00074 0.17 0.0020 0.18
CO 9.5 0.055 20.3 0.13 29.8 0.19 29.9
NO, 14 0.0083 4.1 0.025 55 0.033 55
SO, 0.033 0.00019 0.043 0.00024 0.076 0.00043 0.075
VOCs 0.18 0.0012 0.65 0.0039 0.83 0.0051 0.83
Lead 0.000011 6.5x 10° 0.000011 6.5x 10° 0.000022 1.3x107 0.000021
HAPs 0.014 0.00010 0.048 0.00031 0.062 0.00041 0.061

CO =carbon monoxide; HAP =hazardous air pollutant; NLVF=North Las Vegas Fecility; NO, = nitrogen oxides;
PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers; SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Commercial Vendor Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercia vendors
traveling to and from NLVF.

For the Expanded Operations Alternative, these 2008 activity data (vehicle counts and VMTS) were
scaled up 27 percent, corresponding to the increase in NLVF employees for the Expanded Operations
Alternative compared to the 2008 baseline. The modeling for the Expanded Operations Alternative used
2015 as the modeling year (compared to the 2008 baseline) and the MOVES nationa default age
distributions for single-unit, short-haul trucks.

Table D-57 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from NLVF under the Expanded Operations
Alternative. Despite a 27 percent increase in VMTSs, these modeled Expanded Operations Alternative
emissions are about 52 percent lower overall than the modeled 2008 baseline emissions, largely due to
improvements in vehicle control technology resulting from vehicle fleet turnover.
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Table D-57 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutants from
Commercial Vendors Traveling to and from the North Las Vegas Facility Under the
Expanded Operations, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Clark County

Pollutant Off NLVF
PM g 0.086
PM, 5 0.071
CO 0.33
NO, 0.88
30, 0.002
VOCs 0.095

Lead 3.8x10°
HAPs 0.013

CO =carbon monoxide; HAP =hazardous air pollutant; NLVF=North Las Vegas Fecility; NO, = nitrogen oxides;
PM, = particulate matter with an aerodynamic diameter less than or equa to n micrometers; SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Radioactive Waste Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to radioactive waste
trucks traveling to and from NLVF.

For the Expanded Operations Alternative, the 2008 VMTs were scaled up 27 percent, corresponding to
the increase in NLVF employees for the Expanded Operations Alternative compared to the 2008 baseline.
The modeling for the Expanded Operations Alternative used 2015 as the modeling year (compared to the
2008 baseline) and the MOVES nationa default age distributions for combination-unit, short-haul trucks.

Table D-58 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with radioactive waste trucks traveling to and from NLVF under the Expanded Operations
Alternative. Despite about a 27 percent increase in VMTS, these modeled Expanded Operations
Alternative emissions are about 64 percent lower overall than the modeled 2008 baseline emissions,
largely due to improvements in vehicle control technology due to vehicle fleet turnover.

Table D-58 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutants from
Radioactive Waste Trucks Traveling to and from the North Las Vegas Facility Under the
Expanded Operations Alter native, 2015 (tons per year)

Combination-Unit, Short-Haul Trucks
Clark County Nye County
Pollutant Off NLVF Off NLVF On NLVF Total

PM 0 0.0021 0.00019 0.00013 0.0025
PM,s 0.0018 0.00016 0.00011 0.0020

CcO 0.0058 0.00056 0.00038 0.0068
NOXx 0.026 0.0025 0.0016 0.030
SO, 0.000058 5.5 x 10° 3.6x10° 0.000066
VOCs 0.0011 0.00011 0.000071 0.0014
Lead 3.6x10® 3.8x10° 25x10° 43x10%
HAPs 0.00015 0.000014 9.5x 10°® 0.00018

CO =carbon monoxide; HAP = hazardous air pollutant; NLVF=North Las Vegas Fecility; NO, = nitrogen oxides;
PM, = particulate matter with an aerodynamic diameter less than or equa to n micrometers; SO,=sulfur dioxide;
VOC = volatile organic compound.
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D.2.4.3 Reduced Operations Alternative
D.24.3.1 Emissionson and Near the North Las Vegas Facility

Emissions from Stationary Sources. No specific changes to the operation of established stationary
sources on NLVF are anticipated under the Reduced Operations Alternative. See Chapter 4,
Section 4.3.8.2.2, of this document for the current (2008) air emissions from onsite stationary sources.

Emissions from Commuter Vehicles. The MOVES2010 (Version 20100515; EPA 2009) mabile source
emissions model was used to estimate annual emission rates due to NLVF employees traveling to and
from NLVF in personal vehicles.

For the Reduced Operations Alternative, the 2008 persona vehicle activity data (vehicle counts and
VMTs) were scaed down by 9 percent, corresponding to the decrease in NLVF employees for the
Reduced Operations Alternative compared to the 2008 baseline. The modeling for the Reduced
Operations Alternative used 2015 as the modeling year (compared to the 2008 baseline) and the MOV ES
national default age distributions for each vehicle type. By 2015, al gasoline-type vehiclesin this area of
Nevada are assumed to be run on ethanol blends

Table D-59 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with NLVF employee commuters traveling to and from NLVF under the Reduced Operations
Alternative. Despite only a 9 percent decrease in VMTS, these modeled Reduced Operations Alternative
emissions are about 19 percent lower overall than the modeled 2008 baseline emissions, largely due to
improvements in vehicle control technology due to vehicle fleet turnover.

Table D-59 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Commuting to and from the North Las Vegas Facility Under the Reduced Oper ations Alter native,
2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Total
Clark County | NyeCounty | Clark County | NyeCounty | Clark County | Nye County

Pollutant Off NLVF Off NLVF Off NLVF Off NLVF Off NLVF Off NLVF Total
PM o 0.089 0.00057 0.14 0.00087 0.23 0.0014 0.23
PMy5 0.046 0.00032 0.077 0.00053 0.12 0.00085 0.13
CO 6.8 0.040 14.6 0.090 214 0.13 215
NOy 0.99 0.0059 3.0 0.018 40 0.024 4.0
SO, 0.023 0.00014 0.031 0.00017 0.054 0.00031 0.054
VOCs 0.13 0.00086 0.47 0.0028 0.60 0.0037 0.59
Lead 7.7x10° 4.7 x 10°® 7.7 % 10° 4.7 x10° 0.000015 9.4x10® | 0.000015
HAPs 0.0099 0.000074 0.034 0.00022 0.044 0.00029 0.044

CO =carbon monoxide; HAP = hazardous air pollutant; NLVF=North Las Vegas Facility; NO, = nitrogen oxides,
PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers, SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Commercial Vendor Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercia vendors
traveling to and from NLVF.

See Section D.1.3.2.1 for more details on how the commercial vendor vehicle activity data representative
of 2008 were derived. For the Reduced Operations Alternative, the 2008 personal vehicle activity data
(vehicle counts and VMTSs) were scaled down by 9 percent, corresponding to the decrease in NLVF
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employees for the Reduced Operations Alternative compared to the 2008 baseline. The modeling for the
Reduced Operations Alternative used 2015 as the modeling year (compared to the 2008 baseline) and the
MOVES nationa default age distributions for single-unit, short-haul trucks.

Table D-60 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from NLVF under the Reduced Operations
Alternative. Despite only a 9 percent decrease in VMTS, these modeled Reduced Operations Alternative
emissions show a 66 percent overall reduction from the modeled 2008 baseline emissions, largely due to
improvements in vehicle control technology due to vehicle fleet turnover.

Table D60 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Commercial Vendors Traveling to and from the North Las Vegas Facility Under
the Reduced Operations Alter native, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Clark County
Pollutant Off NLVF
PMyo 0.062
PM, < 0.051
CcO 0.23
NO, 0.63
SO, 0.0014
VOCs 0.068
Lead 0.0000027
HAPs 0.0090

CO =carbon monoxide; HAP =hazardous air pollutant; NLVF=North Las Vegas Fecility; NO, = nitrogen oxides;
PM,=particulate matter with an aerodynamic diameter less than or equal to n micrometers; SO,=sulfur dioxide;
VOC = volatile organic compound.

Emissions from Radioactive Waste Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to radioactive waste
trucks traveling to and from NLVF.

The same number of trucks was used for the 2008 baseline and the Reduced Operations Alternative. For
the Reduced Operations Alternative, the 2008 VMTs were scaled lower by 9 percent, corresponding to
the decrease in NLVF employees for the Reduced Operations Alternative compared to the 2008 baseline.
The modeling for the Reduced Operations Alternative used 2015 as the modeling year (compared to the
2008 baseling) and the MOVES nationa default age distributions for combination-unit, short-haul trucks.

Table D-61 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with radioactive waste trucks traveling to and from NLVF under the Reduced Operations
Alternative. Despite only a 9 percent decrease in VMTS, these modeled Reduced Operations Alternative
emissions are projected to decrease 74 percent compared to the modeled 2008 baseline emissions, largely
due to improvements in vehicle control technology due to vehicle fleet turnover.
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Table D-61 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutants from
Radioactive Waste Trucks Traveling to and from the North Las Vegas Facility Under the Reduced
Operations Alternative, 2015 (tons per year)

Combination-Unit, Short-Haul Trucks
Clark County Nye County
Pollutant Off NLVF Off NLVF On NLVF Total
PM o 0.0015 0.00013 0.00009 0.0018
PM,5 0.0013 0.00012 0.000081 0.0014
Cco 0.0041 0.00041 0.00027 0.0049
NOy 0.019 0.0018 0.0012 0.022
S0, 0.000041 40x10° 2.6 x10° 0.000048
VOCs 0.00082 0.000077 0.000051 0.00099
Lead 2.6x10° 2.7x10° 1.8x10° 3.1x10°8
HAPs 0.00011 9.9x10° 6.8x 10° 0.00013

CO =carbon monoxide; HAP =hazardous air pollutant; NLVF=North Las Vegas Fecility; NO, = nitrogen oxides;
PM, = particulate matter with an aerodynamic diameter less than or egua to n micrometers, SO,= sulfur dioxide;
VOC = volatile organic compound.

D.25 Tonopah Test Range
D.25.1 NoAction Alternative
D.25.1.1 Emissionson and Near the Tonopah Test Range

Emissions from Stationary Sources. No specific changes to the operation of stationary sources on the
TTR are anticipated under the No Action Alternative. See Chapter 4, Section 4.1.8.2.2, of this document
for the current (2008) air emissions from onsite stationary sources.

Emissions from Onsite Government-Owned Vehicles. The MOVES2010 (Version 20100515;
EPA 2009) mobile source emissions model was used to estimate annual emission rates due to government
vehicle traffic onthe TTR. See Section D.1.4.2 for more details on how the activity data representative of
2008 were derived. For the No Action Alternative, the 2008 onsite government-owned vehicle activity
data (vehicle counts and VMTs) were used because no change in the number of employees is anticipated
under this alternative. The modeling for the No Action Alternative used the midpoint year of 2015 as the
modeling year (compared to the 2008 baseline) and the MOVES national default age distributions for
each vehicle type. By 2015, all gasoline-type vehicles in this area of Nevada are assumed to be run on
ethanol blends, while diesdl-type vehicles are assumed to still consume the same fractions of No. 2 diesel
and biodiesdl as used in 2008.

Table D—62 shows the modeled 2015 annua onsite mobile and stationary source emissions of criteria
pollutants and HAPs associated with TTR government-owned vehicles and equipment under the
No Action Alternative. Despite no change in VMTSs, these modeled No Action Alternative emissions are
about 33 percent lower overall than the modeled 2008 baseline emissions, largely due to improvementsin
vehicle control technology due to vehicle fleet turnover.
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Table D-62 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutants from
Onsite Tonopah Test Range Stationary Sour ces and Gover nment-Owned M abile Sour ces Under the
No Action Alter native, 2015 (tons per year) ?

Government-Owned Mobile Source Type (model ed) Stationary
Light-Duty Light-Duty Single-Unit, Short- Source Type
Vehicles Passenger Trucks Haul Trucks Total (calculated) Total
Nye County

Pollutant On Tonopah Test Range
PM 1o 0.011 0.02 0.036 0.067 <37 <338
PM, 5 0.0059 0.012 0.033 0.051 <37 <3.8
CO 0.79 16 0.15 25 <2.9 <54
NO, 0.073 0.22 0.29 0.58 <133 <13.9
SO, 0.0025 0.0044 0.000087 0.007 <0.91 <0.92
VOCs 0.011 0.027 0.0062 0.044 <0.96 <1.0
Lead 8.9x 107 1.2x10° 6.4 x 107 2.7x10° <0.01 <0.01
HAPs 0.001 0.0025 0.00013 0.0036 <11 <11

< =less than; CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides; PM, = particulate matter with

an aerodynamic diameter less than or equal to n micrometers; SO, = sulfur dioxide; VOC = volatile organic compound.

2 Government-owned mobile source activities are partitioned by source type. The source type partitioning of stationary
source activities is shown in Table D-24.

Emissions from Personal Commuter Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to TTR employees
traveling to and from the TTR in personal commuter vehicles. Section D.1.1.2.1 describes how personal
commuter vehicle activity data representative of 2008 were derived. For the No Action Alternative, the
2008 persona vehicle activity data (vehicle counts and VMTSs) were used because no change in the
number of employees is anticipated under this alternative. The modeling for the No Action Alternative
used the midpoint year of 2015 as the modeling year and the MOVES nationa default age distributions
for each vehicle type. By 2015, all gasoline-fueled vehicles in this area of Nevada are assumed to be run
on ethanol blends.

Table D-63 shows the modeled 2015 annual mobile emissions of criteria pollutants and HAPs associated
with TTR employee commuters traveling to and from the TTR under the No Action Alternative. Despite
no change in VMTSs, these modeled No Action Alternative emissions are about 15 percent lower overall
than the 2008 baseline emissions, largely due to improvements in vehicle control technology due to
vehicle fleet turnover.
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Table D-63 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pallutants from Commuting to and from the
Tonopah Test Range Under the No Action Alter native, 2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Total
Nye County Nye County Nye County

Pollutant | Clark County Off TTR OnTTR Clark County Off TTR OnTTR Clark County | Off TTR OnTTR Total
PM 1o 0.0035 0.014 0.0016 0.0064 0.022 0.0024 0.0099 0.036 0.0040 0.05
PM,5 0.0018 0.008 0.00088 0.0030 0.013 0.0015 0.0048 0.021 0.0024 0.028
co 0.27 1.0 0.11 0.57 2.3 0.25 0.84 3.3 0.36 45
NOy, 0.038 0.15 0.016 0.12 0.45 0.049 0.16 0.60 0.065 0.82
SO, 0.00092 0.0033 0.00036 0.0012 0.0043 0.00048 0.0021 0.0076 0.00084 0.011
VOCs 0.0050 0.021 0.0023 0.018 0.070 0.0077 0.023 0.091 0.010 0.12
Lead 3.1x107 1.2x10° 1.3x 107 3.1x107 1.2 x10° 1.3x 107 6.2x 107 24x10° | 2.6x107 3.3x10°
HAPs 0.00041 0.0018 0.00020 0.0014 0.0056 0.00062 0.0018 0.0074 0.00082 0.01

g8-d

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides; PM,, = particulate matter with an aerodynamic diameter less than or equal to n micrometers;

SO, =sulfur dioxide; TTR = Tonopah Test Range; VOC = volatile organic compound.
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Emissions from Commercial Vendor Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercial vendors
traveling to and from the TTR. Section D.1.1.2.1 describes how commercial vendor vehicle activity data
representative of 2008 were derived. For the No Action Alternative, these 2008 activity data (vehicle
counts and VMTSs) were used because no change in the number of employees is anticipated under this
aternative. The modeling for the No Action Alternative used 2015 as the modeling year (compared to the
2008 baseling) and the MOVES nationa default age distributions for single-unit, short-haul trucks.

Table D—-64 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from the TTR under the No Action Alternative.
Despite no change in VMTSs, these modeled No Action Alternative emissions are about 62 percent lower
overal than the modeled 2008 baseline emissions, largely due to improvements in vehicle control
technology due to vehicle fleet turnover.

Table D-64 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutants
from Commercial Vendors Traveling to and from the Tonopah Test Range Under the
No Action Alter native, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off TTR OnTTR Total
PM 0.044 0.19 0.0019 0.24
PM,¢ 0.036 0.16 0.0016 0.20
CcO 0.17 0.77 0.0078 0.95
NO, 0.44 1.9 0.020 24
SO, 0.00099 0.0042 0.000043 0.0052
VOCs 0.048 0.22 0.0022 0.27
Lead 1.9x10° 8.9x 10° 9.0x 10°® 0.000011
HAPs 0.0063 0.029 0.00029 0.036

CO =carbon monoxide; HAP =hazardous air pollutant; NO, = nitrogen oxides, PM, = particulate matter with an
aerodynamic diameter less than or equal to n micrometers; SO, = sulfur dioxide; TTR = Tonopah Test Range; VOC = volatile
organic compound.

D.25.2 Expanded Operations Alter native
D.25.21 Emissionson and Near the Tonopah Test Range

Emissions from Stationary Sources. No specific changes to the operation of stationary sources on the
TTR are anticipated under the Expanded Operations Alternative. See Chapter 4, Section 4.1.8.2.2, of this
document for the current (2008) air emissions from onsite stationary sources.

Emissions from Onsite Government-Owned Vehicles. The MOVES2010 (Version 20100515;
EPA 2009) mobile source emissions model was used to estimate annual emission rates due to government
vehicle traffic on the TTR. For the Expanded Operations Alternative, the 2008 onsite government-owned
vehicle activity data (vehicle counts and VMTSs) were scaled down by 59 percent, corresponding to the
decrease in TTR employees for the Expanded Operations Alternative. The modeling for the Expanded
Operations Alternative used 2015 as the modeling year (compared to the 2008 baseline) and the MOV ES
national default age distributions for each vehicle type. By 2015, al gasoline-type vehiclesin this area of
Nevada are assumed to be using ethanol blends, while diesel-type vehicles use the same fractions of
No. 2 diesel and biodiesel that used in the 2008 baseline.
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Table D65 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with TTR government-owned vehicles under the Expanded Operations Alternative. Tota
onsite emissions from stationary sources (shown in more detail in Table D-25) are also provided in
Table—65 to show the total onsite emissions from both stationary sources and government-owned vehicle
mobile sources. Even with a 59 percent decrease in VMTS, these modeled Expanded Operations
Alternative emissions are about 73 percent lower than the modeled 2008 baseline emissions, largely due
to improvements in vehicle control technology due to vehicle fleet turnover.

Table D-65 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Onsite Tonopah Test Range Stationary Sour ces and Gover nment-Owned M obile Sour ces Under the
Expanded Operations Alter native, 2015 (tons per year) @

Government-Owned Mobile Source Type (Modeled) Stationary
Light-Duty Light-Duty Single-Unit, Short- Source Type
Vehicles Passenger Trucks Haul Trucks Total (calculated) Total
Nye County
Pollutant OnTTR
PMyo 0.0045 0.0082 0.015 0.027 <37 <37
PM, 5 0.0024 0.0049 0.014 0.021 <37 <37
CO 0.32 0.66 0.062 1.0 <29 <3.9
NO 0.030 0.090 0.012 0.24 <133 <134
SO, 0.0010 0.0018 0.000036 0.0029 <0.91 <0.91
VOCs 0.0045 0.011 0.0025 0.018 <0.96 <0.98
Lead 3.6x107 4.9x 107 2.6x107 1.1x10° <0.01 <0.01
HAPs 0.00041 0.0010 0.000053 0.0015 <11 <11

CO =carbon monoxide;, HAP =hazardous air pollutant; NO, =nitrogen oxides, PM,=particulate matter with an

aerodynamic diameter less than or equal to n micrometers; SO,=sulfur dioxide; TTR =Tonopah Test Range;

VOC = volatile organic compound.

& Government-owned mobile source activities are partitioned by source type. The source type partitioning of stationary
source activitiesis shown in Table D-24.

Emissions from Personal Commuter Vehicless. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to TTR employees
traveling to and from the TTR in personal commuter vehicles. Section D.1.1.2.1 describes how personal
commuter vehicle activity data representative of 2008 were derived. For the Expanded Operations
Alternative, the 2008 persona vehicle activity data (vehicle counts and VMTs) were scaled down by
59 percent, corresponding to the decrease in TTR employees for the Expanded Operations Alternative.
The modeling for the Expanded Operations Alternative used 2015 as the modeling year (compared to the
2008 baseline) and the MOVES national default age distributions for each vehicle type. By 2015, all
gasoline-type vehiclesin this area of Nevada are assumed to be run on ethanol blended fuel.

Table D—66 shows the modeled 2015 annual mobile emissions of criteria pollutants and HAPs associated
with TTR employee commuters traveling to and from the TTR under the Expanded Operations
Alternative. Even with a 59 percent decrease in VMTSs, these modeled Expanded Operations Alternative
emissions are about 66 percent lower overall than the modeled 2008 baseline emissions, largely due to a
combination of reduced vehicle activity and improvements in vehicle control technology due to vehicle
fleet turnover.
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Table D-66 Estimated Annual Emissionsof Criteria Pollutantsand Hazardous Air Pallutants from Commuting to and from the
Tonopah Test Range Under the Expanded Oper ations Alter native, 2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Total
Nye County Nye County Clark Nye County

Pollutant | Clark County Off TTR OnTTR Clark County Off TTR OnTTR County Off TTR OnTTR Total
PM 1o 0.0014 0.0057 0.00065 0.0026 0.0089 0.00097 0.0040 0.015 0.0016 0.020
PM,5 0.00073 0.0032 0.00036 0.0012 0.0053 0.00061 0.0019 0.0085 0.00097 0.011
co 0.11 0.41 0.044 0.23 0.93 0.10 0.34 13 0.15 1.8
NOy, 0.015 0.061 0.0065 0.049 0.18 0.020 0.065 0.24 0.026 0.33
SO, 0.00037 0.0013 0.00015 0.00049 0.0017 0.00019 0.00085 0.0031 0.00034 0.0045
VOCs 0.0020 0.0085 0.00093 0.0073 0.028 0.0031 0.0093 0.037 0.0041 0.049
Lead 1.3x 107 49x 107 53x 108 1.3x 107 49x107 53x10% | 25x107 | 97x107 | 1.1x107 1.3x10°
HAPs 0.00017 0.00073 0.000081 0.00057 0.0023 0.00025 0.00073 0.003 0.00033 0.0041

CO = carbon monoxide; HAP = hazardous air pollutant
SO, =sulfur dioxide; TTR = Tonopah Test Range; VOC = volatile organic compound.

; NO, = nitrogen oxides; PM,, = particulate matter with an aerodynamic diameter less than or equal to n micrometers,
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Air Quality and Climate

Emissions from Commercial Vendor Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercial vendors
traveling to and from the TTR. Section D.1.1.2.1 describes how commercial vendor vehicle activity data
representative of 2008 were derived. For the Expanded Operations Alternative, these 2008 activity data
(vehicle counts and VMTs) were scaled down by 59 percent, corresponding to the decrease in TTR
employees under the Expanded Operations Alternative. The modeling for the Expanded Operations
Alternative used 2015 as the modeling year (compared to the 2008 baseline) and the national default age
distributions for single-unit, short-haul trucks.

Table D—67 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from the TTR under the Expanded Operations
Alternative. Even with a 59 percent decrease in VMTSs, these modeled Expanded Operations Alternative
emissions are about 85 percent lower than the modeled 2008 baseline emissions, largely due to a
combination of reduced vehicle activity and improvements in vehicle control technology due to vehicle
fleet turnover.

Table D67 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pollutantsfrom
Commercial Vendors Traveling to and from the Tonopah Test Range Under the Expanded
Operations Alter native, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off TTR OnTTR Total
PM 0.018 0.077 0.00077 0.097
PM, 5 0.015 0.065 0.00065 0.081
CcO 0.069 0.31 0.0032 0.39
NO, 0.18 0.77 0.0081 0.97
SO, 0.00040 0.0017 0.000017 0.0021
VOCs 0.019 0.089 0.00089 0.11
Lead 7.7x107 3.6x10° 3.7x10° 45x%10°
HAPs 0.0026 0.012 0.00012 0.015

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides;, PM,, = particulate matter with an aerodynamic
diameter less than or equal to n micrometers, SO, =sulfur dioxide; TTR = Tonopah Test Range; VOC = volétile organic
compound.

D.25.3 Reduced Operations Alternative
D.25.3.1 Emissionson and Near the Tonopah Test Range

Emissions from Stationary Sources. No specific changes to the operation of stationary sources on the
TTR are anticipated under the Reduced Operations Alternative. See Chapter 4, Section 4.1.8.2.2, of this
document for the current (2008) air emissions from onsite stationary sources.

Emissions from Onsite Government-Owned Vehicles. The MOVES2010 (Version 20100515;
EPA 2009) mobile source emissions model was used to estimate annual emission rates due to government
vehicletrafficonthe TTR. See Section D.1.4.2 for more details on how the activity data representative of
2008 were derived. For the Reduced Operations Alternative, the 2008 onsite government-owned vehicle
activity data (vehicle counts and VMTSs) were scaled down by 63 percent, corresponding to the decrease
in TTR employees for the Expanded Operations Alternative. The modeling for the Reduced Operations
Alternative used 2015 as the modeling year (compared to the 2008 baseline) and the MOVES national
default age distributions for each vehicle type. By 2015, all gasoline-type vehicles in this area of Nevada
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are assumed to be run on ethanol blends, while diesel-type vehicles are assumed to continue with same
fractions of No. 2 diesel and biodiesel that were used in 2008.

Table D-68 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with TTR government-owned vehicles under the Reduced Operations Alternative. Total onsite
emissions from stationary sources (shown in more detail in Table D—24) are also provided in Table D68
to show the total onsite emissions from both stationary sources and government-owned vehicle mobile
sources. Even with a 63 percent decrease in VMTSs, these modeled Reduced Operations Alternative
emissions are about 75 percent lower overall than the modeled 2008 baseline emissions, largely due to a
combination of reduced activity and improvements in vehicle emission control technology due to vehicle
fleet turnover.

Table D-68 Estimated Annual Emissions of Criteria Pollutantsand Hazardous Air Pollutantsfrom
Onsite Tonopah Test Range Stationary Sour ces and Gover nment-Owned Mobile Sour ces Under the
Reduced Oper ations Alter native, 2015 (tons per year)?

Government-Owned Mobile Source Type (Modeled) Stationary
Light-Duty Light-Duty Single-Unit, Short- Source Type
Vehicles Passenger Trucks Haul Trucks Total (calculated) Total
Nye County
Pollutant OnTTR
PM o 0.0041 0.0074 0.013 0.025 <37 <37
PM, 5 0.0022 0.0044 0.012 0.019 <37 <37
CO 0.29 0.59 0.056 0.93 <29 <3.8
NO, 0.027 0.081 0.11 0.21 <133 <135
SO, 0.00093 0.0016 0.000032 0.0026 <0.91 <0.91
VOCs 0.0041 0.010 0.0023 0.016 <0.96 <0.98
Lead 33x10" 4.4x107 24x10" 1.0 x 10° <0.01 <0.01
HAPs 0.00037 0.00093 0.000048 0.0013 <11 <1.1

CO =carbon monoxide; HAP =hazardous air pollutant; NO, = nitrogen oxides, PM,=particulate matter with an

aerodynamic diameter less than or equal to n micrometers; SO, = sulfur dioxide; TTR = Tonopah Test Range; VOC = voldtile

organic compound.

& Government-owned mobile source activities are partitioned by source type. The source type partitioning of stationary
source activitiesis shown in Table D-24.

Emissions from Personal Commuter Vehicles. The MOVES2010 (Version 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to TTR employees
traveling to and from the TTR in personal commuter vehicles. SectionD.1.1.2.1 describes how
commuting activity data representative of 2008 were derived. For the Reduced Operations Alternative,
the 2008 persona vehicle activity data (vehicle counts and VMTs) were scaled down by 63 percent,
corresponding to the decrease in TTR employees for the Expanded Operations Alternative. The modeling
for the Reduced Operations Alternative used 2015 as the modeling year (compared to the 2008 baseline)
and the MOVES national default age distributions for each vehicle type. By 2015, al gasoline-type
vehiclesin this area of Nevada are assumed to be run on ethanol blended gasoline

Table D—69 shows the modeled 2015 annual mobile emissions of criteria pollutants and HAPs associated
with TTR employee commuters traveling to and from the TTR under the Reduced Operations Alternative.
Even with a 63 percent decrease in VMTSs, these modeled Reduced Operations Alternative emissions are
about 68 percent lower overall than the modeled 2008 baseline emissions, largely due to a combination of
reduced vehicle activity and improvements in vehicle emission control technology due to vehicle fleet
turnover.
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Table D-69 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pallutants from Commuting to and from the
Tonopah Test Range Under the Reduced Oper ations Alter native, 2015 (tons per year)

Light-Duty Vehicles Light-Duty Passenger Trucks Total
Nye County Nye County Clark Nye County
Pollutant | Clark County Off TTR OnTTR Clark County Off TTR OnTTR County Off TTR OnTTR Total
PMyo 0.0013 0.0052 0.00059 0.0024 0.0081 0.00088 0.0036 0.013 0.0015 0.018
PM,s 0.00066 0.0029 0.00032 0.0011 0.0048 0.00055 0.0018 0.0077 0.00088 0.010
co 0.099 0.37 0.040 0.21 0.85 0.092 0.31 1.2 0.13 1.7
NOy, 0.014 0.055 0.0059 0.044 0.17 0.018 0.059 0.22 0.024 0.30
SO, 0.00034 0.0012 0.00013 0.00044 0.0016 0.00018 0.00077 0.0028 0.00031 0.0040
VOCs 0.0018 0.0077 0.00085 0.0066 0.026 0.0028 0.0085 0.033 0.0037 0.044
Lead 1.1x 107 4.4 %107 48x108 1.1x 107 4.4 %107 48x10% | 23x107 | 88x107 9.6 x 108 1.2x10°
HAPs 0.00015 0.00066 0.000074 0.00052 0.0021 0.00023 0.00066 0.0027 0.00030 0.0037

T6-d

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides PM,, = particulate matter with an aerodynamic diameter |ess than or equal to n micrometers;
SO, =sulfur dioxide; TTR = Tonopah Test Range; VOC = volatile organic compound.
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Emissions from Commercial Vendor Vehicles. The MOVES2010 (Verson 20100515; EPA 2009)
mobile source emissions model was used to estimate annual emission rates due to commercial vendors
traveling to and from the TTR. Section D.1.1.2.1 describes how commercial vendor vehicle activity data
representative of 2008 were derived. For the Reduced Operations Alternative, these 2008 activity data
(vehicle counts and VMTs) were scaled down by 63 percent, corresponding to the decrease in TTR
employees for the Expanded Operations Alternative. The modeling for the Reduced Operations
Alternative used 2015 as the modeling year (compared to the 2008 basdline) and the MOVES nationa
default age distributions for single-unit, short-haul trucks.

Table D—70 shows the modeled 2015 annual onsite mobile emissions of criteria pollutants and HAPs
associated with commercial vendors traveling to and from the TTR under the Reduced Operations
Alternative. Even with a 63 percent decrease in VMTS, these modeled Reduced Operations Alternative
emissions are about 86 percent lower overall than the modeled 2008 baseline emissions, largely due to a
combination of reduced vehicle activity and improvements in vehicle emission control technology due to
vehicle fleet turnover.

Table D—70 Estimated Annual Emissions of Criteria Pollutantsand Hazar dous Air Pollutantsfrom
Commercial Vendors Traveling to and from the Tonopah Test Range Under the Reduced
Operations Alter native, 2015 (tons per year)

Single-Unit, Short-Haul Trucks
Nye County

Pollutant Clark County Off TTR OnTTR Total
PM 0.016 0.070 0.00070 0.088
PM, 5 0.013 0.059 0.00059 0.073
CO 0.063 0.28 0.0029 0.35
NOy 0.16 0.70 0.0074 0.88
SO, 0.00036 0.0015 0.000016 0.0019
VOCs 0.018 0.081 0.00081 0.099
Lead 0.00000070 0.0000033 0.000000033 0.0000041
HAPs 0.0023 0.011 0.00011 0.013

CO = carbon monoxide; HAP = hazardous air pollutant; NO, = nitrogen oxides, PM,, = particulate matter with an aerodynamic
diameter less than or equal to n micrometers; SO, =sulfur dioxide; TTR = Tonopah Test Range; VOC = volatile organic

compound.
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APPENDIX E
EVALUATION OF HUMAN HEALTH EFFECTS
FROM TRANSPORTATION

E.1 Introduction

Transportation of any commodity involves a risk to both transportation crewmembers and the public.
This risk results directly from transportation-related accidents and indirectly from increased levels of
pollution from vehicle emissions, regardless of the cargo. The transportation of certain materials, such as
hazardous or radioactive waste, can pose an additional risk due to the unique nature of the materia itself.
To permit a complete appraisa of the environmental impacts of the proposed actions and alternatives, the
human health risks associated with the transportation of waste (both radioactive and nonradioactive) and
radioactive materials on public highways and railroads were assessed.

This appendix provides an overview of the approach used to assess the human health risks that could
result from the transportation that would be needed to implement the alternatives considered in this site-
wide environmental impact statement (SWEIS). The topics in this appendix include the scope of the
assessment, packaging and determination of potential transportation routes, analytical methods used for
the risk assessment (e.g., computer models), and important assessment assumptions. In addition, to aid in
the understanding and interpretation of the results, specific areas of uncertainty are described with an
emphasis on how the uncertainties may affect comparisons of the alternatives.

The risk assessment results are presented in this appendix in terms of “per-shipment” risk factors, as well
as the total risk for a given alternative. Per-shipment risk factors provide an estimate of the risk from a
single shipment. Thetotal risk for a given aternative is estimated by multiplying the expected number of
shipments by the appropriate per-shipment risk factors.

E.2 Scope of Assessment

The scope of the transportation human health risk assessment, including the alternatives, transportation
activities, potential radiological and nonradiological impacts, and transportation modes, is described in
this section. There are severa shipping arrangements for various radioactive wastes that cover al
alternatives evaluated in this SWEIS. This evaluation focuses on use of public highways and rail
systems; the region of influence is defined as including the population living within 0.5 miles of either
side of the route between a U.S. region and the Nevada National Security Site (NNSS) (see Figures E-2
and E=3) for incident-free impacts, as well as a population within 50 miles of an accident. Additional
details of the assessment are provided in the remaining sections of this appendix.

E.2.1 Transportation-Related Activities

The transportation risk assessment is limited to estimating the human health risks related to transportation
under each alternative. The risks to workers or the public during loading, unloading, and handling prior
to or after shipment are addressed in Chapter 5, Section 5.1.12, Human Health and Safety, of this SWEIS.
The impacts of increased transportation levels on local traffic flow and infrastructure are addressed in
Chapter 5, Section 5.2.3.2, “Traffic.”

E.2.2 Radiological Impacts

For each alternative, radiological risks (i.e., risks resulting from the radioactive nature of the materials)
were assessed for both incident-free (i.e.,, normal) and accident transportation conditions. The
radiological risk associated with incident-free transportation conditions would result from the potential
exposure of people to externa radiation in the vicinity of a shipment. The radiological risk from
transportation accidents would result from the potentia release and dispersal of radioactive materia into
the environment during an accident and the subsequent exposure of people to that material.
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All radiological impacts are caculated in terms of committed dose and associated health effects in the
exposed populations. The radiation dose caculated is the total effective dose equivalent (see Title 10 of
the Code of Federal Regulations [CFR], Part 20), which is the sum of the effective dose equivalent from
external radiation exposure and the 50-year committed effective dose equivalent from interna radiation
exposure. Radiation doses are presented in units of roentgen equivalent man (rem) for individuals and
person-rem for collective populations. The impacts are further expressed as health risks in terms of latent
cancer fatalities (LCFs) in exposed populations using the dose-to-risk conversion factors recommended
by the U.S. Department of Energy (DOE) Office of NEPA [National Environmental Policy Act] Policy
and Compliance, based on guidance from the Interagency Steering Committee on Radiation Standards
(DOE 20033).

E.2.3 Nonradiological Impacts

In addition to the radiological risks posed by transportation activities, vehicle-related risks were also
assessed for nonradiological causes (i.e., risks related to the transport vehicles rather than the radioactive
cargo) for the same transportation routes. The nonradiological transportation risks, which would be
incurred by similar shipments of any commodity, were assessed for accident conditions. The
nonradiological accident risks are associated with the potential occurrence of transportation accidents that
result in fatalities unrelated to the radioactive nature of the cargo.

Nonradiological risks during incident-free transportation conditions could aso be caused by potential
exposure to increased vehicle exhaust emissions. As explained in Section E.5.2, these emission impacts
were not considered.

E.24 Transportation Modes

All shipments were assumed to be transported by either dedicated truck or general freight rail. Rail
shipments to NNSS would end at a transfer station, where the cargo would be transferred to trucks to
complete the trip to the NNSS.

E.25 Receptors

Transportation-related risks are calculated and presented separately for workers and members of the
general public. The workers considered are truck and rail crewmembers involved in transporting and
inspecting the packages and rail-to-truck transfer station workers involved in transferring waste packages
between railcars and trucks. The general public includes all persons who could be exposed to a shipment
while it is moving or stopped during transit. Potential risks were estimated for the affected populations
and for a hypothetical maximally exposed individual (MEI). When analyzing incident-free transportation
conditions, the affected population comprises those individuals living within 0.5 miles of each side of the
road or rail line, while the MEI would be aresident living near a highway or rail line that is exposed to all
shipments transported on that road or rail line. During accident conditions, the affected population would
comprise individuals residing within 50 miles of the accident, and the MEI would be an individual |ocated
330 feet directly downwind from the accident. The risk to the affected population is a measure of the
radiological risk posed to society as a whole by the alternative being considered. As such, the impact on
the affected population is used as the primary means of comparing various alternatives.

E.3 Packaging and Transportation Regulations

This section provides a high-level summary of regulations for packaging and transporting radioactive
materials issued by the U.S.Department of Transportation (DOT) and U.S. Nuclear Regulatory
Commission (NRC). Specifics on details on these regulations can be found in 49 CFR Parts 106, 107,
and 171-178 (DOT regulations); 10 CFR Parts 20, 61, and 71 (NRC regulations); and 39 CFR Part 121
(U.S. Postal Serviceregulations). See the cited sections of these regulations for more information, or
review the 2008 regulations review document, Radioactive Material Regulations Review
(RAMREG-12-2008) (DOT 2008), for a comprehensive discussion of radioactive materia regulations.
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E.3.1 Packaging Regulations

Packaging requirements are an important consideration for transportation risk assessment. The primary
regulatory approach to promoting safety from radiological exposure is the specification of standards for
the packaging of radioactive materials. Packaging represents the primary barrier between the radioactive
material being transported and the public, workers, and the environment. Transportation packaging for
radioactive materials must be designed, constructed, and maintained to contain and shield its contents
during normal transportation conditions. For highly radioactive material, such as greater-than-Class C
waste and certain specia nuclear materials, packaging must contain and shield the contentsin the event of
severe accident conditions. The type of packaging to be used is determined by the total radioactive
hazard presented by the materia within the packaging. Four basic types of packaging are used: Excepted,
Industrid, TypeA, and TypeB.  Specific requirements for these packages are detailed in
49 CFR Part 173, Subpart!l. All packages are designed to protect and retain their contents during
incident-free transportation conditions.

Excepted packagings are limited to the transport of materials that have extremely low levels of
radioactivity and very low externa radiation. Industrial packagings are used to transport materials that
present a limited hazard to the public and the environment because of their low concentration of
radioactive materials. Type A packagings are designed to protect and retain their contents during
incident-free transportation conditions and, because of the higher radioactivity of their contents, must
maintain sufficient shielding to limit radiation exposure to handling personnel. Type A packagings,
typically 55-galon drums or steel boxes, are commonly used to transport radioactive materials with
higher concentrations or amounts of radioactivity than Excepted or Industrial packages. TypeB
packagings are used to transport material with even higher radioactivity levels and are designed to protect
and retain their contents during transportation accident conditions. They are described in more detail in
the following sections.

Radioactive materials shipped in Type A packagings or containers, are subject to specific radioactivity
limits identified as A1 and A2 values in 49 CFR 173.435, “Table of A1l and A2 Vaues for
Radionuclides.” In addition, external radiation limits, as prescribed in 49 CFR 173.441, “Radiation Level
Limitations,” must be met. If the A1 or A2 limits are exceeded, the material must be shipped in a Type B
container unless it can be demonstrated that the material meets the definition of “low specific activity.” If
the materia qualifies as low specific activity, as defined in 10 CFR Part 71 and 49 CFR Part 173, it may
be shipped in a shipping container such as Industrial or Type A packaging (49 CFR 173.427); see also
RAMREG-12-2008, Radioactive Material Regulations Review (DOT 2008). Type B containers or casks
are subject to the radiation limits in 49 CFR 173.441, but no quantity limits are imposed except in the
case of fissile materials and plutonium.

Type A packagings are designed to retain their radioactive contents in normal transport. Under normal
conditions, a Type A package must withstand the following:

e  Operating temperatures ranging from -40 degrees Fahrenheit (°F) to 158 °F
e External pressuresranging from 3.5 to 20 pounds per squareinch

o Normal vibration experienced during transportation

e Simulated rainfall of 2 inches per hour for 1 hour

o Freefdl from 1 to 4 feet, depending on the package weight

e Water immersion-compression tests

e Impact of a 13-pound steel cylinder with rounded ends dropped from 3.3 feet onto the most
vulnerable surface
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Type B packagings are designed to retain their radioactive contents during both incident-free and accident
conditions. A Type B package must withstand the following during accident conditions in addition to the
Type A packaging criterialisted above:

o Freedrop from 30 feet onto an unyielding surface in a position most likely to cause damage
o Freedrop from 3.3 feet onto the end of a 6-inch-diameter vertical steel bar

o Exposure to atemperature of 1,475 °F for at least 30 minutes

e For al packages, immersionin at least 50 feet of water

e For some packages, immersion in at least 3 feet of water in an orientation most likely to result in
leakage

e For some packages, immersion in at least 660 feet of water for 1 hour

Compliance with these requirements is demonstrated by using a combination of simple calculation
methods, computer modeling techniques, and scale-model or full-scale testing of transportation packages
or casks.

E.3.2 Transportation Regulations

The regulatory standards for packaging and transporting radioactive materials are designed to achieve the
following four primary objectives:

e Protect persons and property from radiation emitted from packages during transportation by
imposing specific limitations on the allowable radiation levels.

e Contain radioactive material in the package (achieved by packaging design requirements based on
performance-oriented packaging integrity tests and environmental criteria).

e Prevent nuclear criticality (an unplanned nuclear chain reaction that could occur as a result of
concentrating too much fissile material in one place).

e Provide physical protection against theft and sabotage during transit.

DOT regulates the transportation of hazardous materials in interstate commerce by land, air, and water.
DOT specificaly regulates the carriers of radioactive materials and the conditions of transport, such as
routing, handling and storage, and vehicle and driver requirements to reduce transportation impacts.
Other DOT regulations specify the maximum dose rate from radioactive material shipments. DOT also
regulates the labeling, classification, and marking of radioactive material packagings.

NRC regulates the packaging and transportation of radioactive material for its licensees, including
commercia shippers of radioactive materials. In addition, under an agreement with DOT, NRC sets the
standards for Type B packagings and packages containing fissile materials.

Through its management directives, orders, and contractual agreements, DOE ensures the protection of
public health and safety by imposing transportation activities standards equivalent to those of DOT and
NRC. According to 49 CFR 173.7(d), packagings made by or under the direction of DOE may be used
for transporting radioactive (Class 7) materials when the packages are evaluated, approved, and certified
by DOE against packaging standards equivalent to those specified in 10 CFR Part 71.

Routing of Class 7 materials is regulated by 49 CFR 397.101. Transports of Class 7 materials must use
routes that minimize radiological risk, taking into account such factors as transit time, population density
and activities, accident rates, and time of day and day of week. This regulation also stipulates that a
shipment containing highway route-controlled quantities of Class 7 materials shal only use preferred
routes (an Interstate System highway for which an aternative route is not designated by a State routing
agency; a State-designated route selected by a State routing agency ([49 CFR 397.101(b)(1)]).
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49 CFR 397.101(b) aso provides requirements regarding when the carrier can deviate from a route for
highway route-controlled quantities, preparation and implementation of route plans, procedures to be
followed in case of an accident or emergency, and driver requirements. 49 CFR 397.103 provides state
requirements for routing designations.

E.3.3 Emergency Response

The U.S. Department of Homeland Security is responsible for establishing policies for and coordinating
civil emergency management, planning, and interaction with Federal Executive agencies that have
emergency response functions in the event of a transportation incident. Guidelines for response actions
are outlined in the National Response Framework (DHS 2008a) in the event of a transportation incident
involving nuclear material.

The Department of Homeland Security would use the Federal Emergency Management Agency, an
organization within the department, to coordinate Federal and state participation in devel oping emergency
response plans and to be responsible for the development and maintenance of the Nuclear/Radiological
Incident Annex to the National Response Framework (DHS 2008b). The Nuclear/Radiological Incident
Annex describes the policies, situations, concepts of operations, and responsibilities of the Federal
departments and agencies governing the immediate response and short-term recovery activities for
incidents involving release of radioactive materials to address the consegquences of the event.

There is adways arisk of an accident when transporting radioactive waste. DOE is constantly working to
ensure that the risk of a traffic accident is minimized and has issued guidance for the safe transport of
radioactive materials and wastes. As specified in DOE Manua 460.2-1A, Radioactive Material
Transportation Practices Manual for Use with DOE Order 460.2A, carriers of low-level radioactive
waste (LLW) and mixed low-level radioactive waste (MLLW) are expected to exercise due caution and
care in dispatching shipments. According to the manual, the carrier will determine the acceptability of
weather and road conditions, whether a shipment should be held before departure, and when actions
should be taken while en route. The manual emphasizes that shipments should not be dispatched if severe
weather or bad road conditions make travel hazardous. Current weather conditions, the weather forecast,
and road conditions would be considered before dispatching a shipment. Conditions at the point of origin
and along the entire route would be considered.

DOE uses DOE Order 151.1C, Comprehensive Emergency Management System, as a basis to establish a
comprehensive emergency management program that provides detailed, hazard-specific planning and
preparedness measures to minimize the health impacts of accidents involving loss of control over
radioactive material or toxic chemicals. DOE provides technical assistance to other Federal agencies and
to state and local governments. Contractors are responsible for maintaining emergency plans and
response procedures for al facilities, operations, and activities under their jurisdiction, as well as for
implementing those plans and procedures during emergencies. Contractor, state, and local government
plans are fully coordinated and integrated. The Transportation Emergency Preparedness Program was
established by DOE to ensure its operating contractors and state, tribal, and local emergency responders
are prepared to respond promptly, efficiently, and effectively to accidents involving DOE shipments of
radioactive material. This program is a component of the overall emergency management system
established by DOE Order 151.1C.

In the event of arelease of radiological cargo from a shipment along a route, it can be assumed that local
emergency response personnel would be first to arrive at the accident scene. It is expected that response
actions would be taken in context of the Nuclear/Radiological Incident Annex. Essentially, this means,
based on an initia assessment at the scene and the training and equipment at hand, first responders would
involve Federal and state resources as necessary and within the framework of the Nuclear/Radiol ogical
Incident Annex. First responders and/or Federal and state responders would initiate actions in accordance
with the DOT Emergency Response Guidebook for the current year to isolate the incident and perform
any actions necessary to protect human health and the environment (such as evacuations or other meansto
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reduce or prevent impacts to sensitive receptors). Cleanup actions are the responsibility of the carrier.
DOE would partner with the carrier, shipper, and applicable state and local jurisdictions to ensure cleanup
actions meet regulatory requirements.

E.4 Transportation Analysis Impact Methodology

The transportation risk assessment is based on the alternatives described in Chapter 3 of this SWEIS.
Figure E-1 summarizes the transportation risk assessment methodology. After the SWEIS alternatives
were identified and the requirements of the shipping campaign were understood, data were collected on
material characteristics and accident parameters. The methodology used to conduct the analysisis based
on DOE guidance contained in A Resource Handbook on DOE Transportation Risk Assessment
(DOE 2002b).
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Figure E=1 Transportation Risk Assessment

Transportation impacts calculated in this SWEIS are presented in two parts. impacts of incident-free
(i.e, normal) transportation and impacts of transportation accidents. Impacts of incident-free
transportation and transportation accidents were further divided into nonradiological and radiological
impacts. Nonradiological impacts could result from transportation accidents in terms of traffic fatalities.
Radiological impacts of incident-free transportation include impacts on members of the public and crew
from radiation emanating from materials in the shipment. Radiological impacts from accident conditions
consider all foreseeable scenarios that could damage transportation packages, leading to releases of
radioactive materials to the environment.
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The impacts of transportation accidents are expressed in terms of probabilistic risk, which is the
probability of an accident multiplied by the consequences of that accident and summed over all
reasonably conceivable accident conditions. Hypothetical transportation accident conditions, ranging
from low-speed “fender-bender” collisions to high-speed collisions with and without fires, were anayzed.
The frequencies of accidents and consequences were evaluated using a method developed by NRC and
previoudy published in NUREG-0170, Final Environmental Impact Statement on the Transportation of
Radioactive Materials by Air and Other Modes (NRC 1977); NUREG/CR-4829, Shipping Container
Response to Severe Highway and Railway Accident Conditions (NRC 1987); and NUREG/CR-6672,
Reexamination of Spent Fuel Shipping Risk Estimates (NRC 2000). Hereafter, these reports are cited as
the Radioactive Material Transportation Sudy; Modal Study; and Reexamination Sudy, respectively.
Radiological accident risk is expressed in terms of additional LCFs, and nonradiological accident risk is
expressed in terms of additional immediate (traffic) fatalities. Incident-freerisk is also expressed in terms
of additional LCFs.

Transportation-rel ated risks were calculated and are presented separately for workers and members of the
general public. The workers considered are truck/rail crewmembers involved in the actual transportation.
The general public includes all persons who could be exposed to a shipment while it is moving or stopped
during transit.

The first step in the ground transportation analysis was to determine the distances and populations along
the routes. The TRAGIS [Transportation Routing Analysis Geographic Information System] computer
program (Johnson and Michelhaugh 2003) was used to choose representative truck and rail routes and
associated distances and populations. TRAGIS is a geographic information system-based transportation
analysis computer program used to identify and select highway, rail, and waterway routes for transporting
radioactive materials within the United States. The features in TRAGIS alow users to determine
radioactive materials shipment routes that conform to DOT regulations specified in 49 CFR Part 397.
Both the road and rail network are 1:100,000-scale databases that were developed from the
U.S. Geological Survey digital line graphs and the U.S. Census Bureau Topologica Integrated
Geographic Encoding and Referencing System. The current version of TRAGIS uses population densities
along each route derived from 2000 census data. State-level population data from the 2000 census (the
basis for the TRAGIS population densities) and the 2010 census (Census 2010) were used to escalate the
route-specific population densities to 2016.

This information, along with the properties of the materia being shipped and route-specific accident
frequencies, was entered into the RADTRAN 6 [Radioactive Material Transportation] computer code
(SNL 2009), which was used to calculate incident-free and accident risks on a per-shipment basis. The
risks under each alternative were determined by summing the products of per-shipment risks for each
waste type by the number of shipments.

The RADTRAN 6 computer code was used to estimate the impacts of incident-free transportation and
transportation accidents on populations and the impacts of incident-free transportation on MEIs.
RADTRAN 6 was developed by Sandia National Laboratories to calculate population risks associated
with the transportation of radioactive materials by a variety of modes, including truck, rail, air, ship, and
barge.

The RADTRAN 6 population risk calculations include both the consequences and probabilities of
potential exposure events. The RADTRAN 6 code consequence analyses include the following exposure
pathways. cloud shine, ground shine, direct radiation (from loss of shielding) inhalation (from dispersed
materials), and resuspension (inhalation dose from resuspended materials). The collective population risk
is a measure of the total radiological risk posed to society as a whole by the alternative being considered.
As such, the collective population risk is used as the primary means of comparing the various alternatives.
The RISKIND [Risks and Consequences of Radiological Material Transport] computer code
(Yuan et a. 1995) was used to estimate the doses to MEIs and populations for the maximum reasonably
foreseeable transportation accident. The RISKIND computer code was developed for DOE’s Office of
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Civilian Radioactive Waste Management to analyze the exposure of individuals during incident-free
transportation and provide a detailed assessment of the consequences for individuals and population
subgroups from severe transportation accidents under various environmental settings.

The RISKIND calculations were conducted to supplement the collective risk results calculated with
RADTRAN. Whereas the collective risk results provide a measure of the overal risks of each alternative,
the RISKIND calculations are meant to address areas of specific concern to individuals and population
subgroups. Essentialy, the RISKIND analyses are meant to address “What if” gquestions, such as “What
if I live next to asite accessroad?’ or “What if an accident happens near my town?”

E.41 Transportation Routes

To conduct the transportation analysis, an origination point and a destination were required for each truck
and rail route. The NNSS may receive LLW and MLLW from many waste generators throughout the
United States. Many waste generators are known because of past waste receipts and solid waste
forecasts; however, there is uncertainty as to the waste volumes to be received from waste generators, and
it is possible that currently unidentified waste generators may transport radioactive waste to the NNSS for
disposad. To take into account the uncertainty in waste volumes and possible waste generators, a
representative origination point that would provide a conservative estimate of the impacts associated with
transporting LLW and MLLW from a location within a region to the NNSS was assumed for eight
regions of the United States. Figure E-2 identifies the regions and representative origination point for
each region. For shipments originating from the Tonopah Test Range, it was assumed these shipments
would use U.S. Routes 6 and 95 to transport LLW/MLLW to NNSS disposal aress.
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Transportation impacts were assessed for two cases, asfollows:

Constrained Case: This case constrains the transportation routes that can be used to those that do not
travel through Las Vegas or over the bridge downstream of the Hoover Dam. As described in Chapter 4,
Section 4.1.3.2.1, “Regiona Transportation,” trucks transporting waste on Interstate 15 from the south
avoid traveling through LasVegas by taking Nevada State Route 160 to its intersection with
U.S. Route 95. Radioactive waste being transported to the NNSS from points north of Las Vegas avoids
Interstate 15 in Nevada by using Route 6 and then south on U.S. Route 95. In addition, rail transport was
analyzed from each region, with shipments going to West Wendover, Nevada (using Tecoma, Nevada, as
a proxy), or to Parker, Arizona (using Barstow, California, and Kingman, Arizona, as proxies). Note that
the DOE/National Nuclear Security Administration (NNSA) is not proposing to construct or cause to be
constructed any new rail-to-truck transfer facilities to accommodate shipments of radioactive waste or
materials under any of the alternatives considered in this SWEIS. It was assumed that only shipments
from Idaho National Laboratory would go to West Wendover, while all other shipments would go to
Parker. Truck travel from the rail-to-truck transfer stations at these two locations would proceed to the
NNSS along the constrained routes. Figure E—3 shows the constrained truck routes that were analyzed
and the rail routes to transfer stations in West Wendover, Nevada, and Parker, Arizona, from each region.
Figure E—4 shows the truck routes from the transfer stations to the NNSS. Note that while the routes
shown are meant to represent current transportation activities, other routes can be taken depending on
road and weather conditions, logistics, and judgment of the carrier or driver.

As part of the Constrained Case, materials and wastes other than LLW and MLLW would be transported
to and from the NNSS. Transuranic (TRU) waste would be shipped from the NNSS to Idaho Nationa
Laboratory for treatment and certification. The TRU waste would then be shipped from the Idaho
National Laboratory to the Waste Isolation Pilot Plant in New Mexico. Truck routes from specific
origination and destination sites were analyzed for the transportation of radioisotope thermoelectric
generators, special nuclear material, and sealed sources. For nuclear weapons transport, per-shipment
risks were calculated for routes from different regions of the United States, and the route with the highest
risk was assumed to be used for al transports. Rail transport was not analyzed for TRU waste, special
nuclear material, or nuclear weapons.
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Low-Level Radioactive 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. 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, have 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 DOE National Nuclear Security Administration (DOE/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 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 determined that it would retain the current highway routing restrictions for shipments of LLW/MLLW
in the greater Las Vegas metropolitan area; therefore, there would be no need to revise the WAC in this regard
(DOE 2012).

Unconstrained Case: In the Unconstrained Case, transportation by (a) truck only and (b) a combination
of rail and truck were analyzed to consider all routes that are within the bounds of existing regulatory
parameters and legal constraints, as well as reflect mgjor changes and upgrades to the Las Vegas Valley
highway infrastructure that have occurred over the past 15 years.

(8 Truck Only: Impacts were anayzed for two route segments. The first segment is from the
regional origination point to entry points to Las Vegas (see Figure E-5). These entry points are
Henderson (at the intersection of Interstate 515 and U.S. Route 95), Apex (on Interstate 15 north
of Las Vegas), and Arden (on Interstate 15 just south of the junction of Interstates 15 and 215).
Only a portion of the offsite shipments to each entry point was analyzed; with the sum entering
al three points being 100 percent of the shipments. This provides a more-redistic anaysis, as
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 instead
enter the Las Vegas area at Arden). The second segment consists of different routes from these
entry points to the NNSS. It was assumed that there would be no route limitations in the
LasVegas area; shipments could proceed through or around Las Vegas on several different
possible routes, as depicted in Figure E—6. Truck routes were analyzed in segments to make it
easier to analyze multiple routes (different segments can be added together).
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(b) Multiple routes could be taken from each entry point to the NNSS, as follows (and as shown in

Figure E-6):
From Apex to the NNSS: Interstate 15 to Clark County Route 215 to U.S. Route 95
Interstate 15 to U.S. Route 95
From Arden to the NNSS: Interstate 15 to U.S. Route 95

Interstate 15 to Interstate 215 to Clark County Route 215
to U.S. Route 95

Interstate 15 to Nevada State Route 160 through Pahrump
to U.S. Route 95

From Henderson to the NNSS.  Interstate 515 to U.S. Route 95
Interstate 515 to Interstate 215 to Interstate 15 to
U.S. Route 95
Interstate 515 to Interstate 215 to Clark County Route 215
to U.S. Route 95
Interstate 515 to Interstate 215 to Interstate 15 to Nevada
State Route 160 through Pahrump to U.S. Route 95

This appendix analyzes and compares all of these potential routes.

(c) Rail-to-Truck: Rail-to-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 located in
the Las Vegas region. All of the rail shipments were assumed to be transported to one of five
different transfer stations, where they would be transferred to trucks. These five locations are
West Wendover, Apex, and Arden, Nevada, and Parker and Kingman, Arizona. [Note: In
practice, the location at 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] Figures E-7 and E-8 show the rail routes to each transfer station. Note that
DOE/NNSA is not proposing to construct or cause to be constructed any new rail-to-truck
transfer facilities to accommodate shipments of radioactive waste or materials under any of the
alternatives considered in this SWEIS.

When analyzing rail-to-truck transportation, truck transport from an analyzed transfer station
toalLasVegas entry point (identified in (a) above) is evaluated as a segment, as shown in
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 adready located at entry points 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 aLas Vegas entry point to the NNSS, as described in (a) above and depicted in Figure E-6.

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. This analysis was performed to provide representative impacts associated with
transporting LLW/MLLW from generating sites in these regions to a regional transfer station. These
regions were selected because there are known LLW/MLLW generating sites in these regions that do not
have direct accessto rail.
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MNote: Routes are the same to both Apex and Arden.

Figure E=7 Unconstrained Case— Rail Routesto Transfer Stations at Apex and Arden, Nevada

Offsite Route Characteristics

Route characteristics that are important to the radiological risk assessment include the total shipment
distance and population distribution along the route. The specific route selected determines both the total
potentially exposed population and the expected frequency of transportation-related accidents. Rural,
suburban, and urban areas, or zones, are characterized according to the following breakdown:

o Rural population densities range from 0 to 139 persons per square mile.
e  Suburban population densities range from 140 to 3,326 persons per square mile.

e Urban population densities include all population densities greater than 3,326 persons per square
mile.

The affected population for route characterization and incident-free dose calculation includes al persons
living within 0.5 miles of each side of the transportation route.

Table E-1 presents the route characteristics for transporting materials and wastes to and from the NNSS
under the Constrained Case. Table E-2 presents the route characteristics for transporting LLW and
MLLW under the Unconstrained Case. Note that the analysis was performed using kilometers, but is
presented below in miles.

E-15



Final 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 Sate of Nevada

Northwest ;[L{ A )
T S
Mountain West_] , Lo

T \

e
’L—{_/ﬁ\w--";ﬂ Vaa
Idaho National Laboratory | 4 ([C B Vo T.f L
/ y ! /ﬁ?\ ){]
o :
Upper Midwest [: % S \ J’I
7
/M'\
Northeast

Figure E-8 Rail Routesto Transfer Stations at Parker and Kingman, Arizona, and
West Wendover, Nevada
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Figure E-9 Truck Routesfrom Transfer Stationsto LasVegas Entry Points
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Table E-1 Constrained Case— Offsite Transport Truck and Rail Route Characteristics

Nominal Distance Tre_lveled in Zone Population Density in Z_one Number of
Origin or Transport | Distance (miles) (persons per square mile) Affected
Destination Mode (miles) | Rural | Suburban | Urban | Rural | Suburban | Urban Persons?®
Radioactive Waste Shipments
Northeast Truck 2,990 | 21305 749.7 107.2 36.0 1,009.7 7,179.9 | 1,594,356
Rail 3,000 | 2,314.2 498.3 186.3 237 1,235.9 7,377.1 | 2,033,545
South Truck 2,170 | 1,7685 355.9 425 31.2 965.9 7,1454 698,533
Rail ° 2,360 | 1,985.3 331.4 39.3 255 1,216.5 6,643.8 710,887
Southeast Truck 2,410 | 1,866.0 477.6 66.2 325 1,069.2 7,363.8 | 1,052,981
Rail ° 2,580 | 2,115.8 406.3 56.4 26.8 1,267.6 7,018.4 962,105
Upper Midwest Truck 2,090 | 1,689.6 361.8 37.0 31.4 966.0 6,934.2 655,190
Rail ° 2,030 | 1,827.3 1755 29.6 17.0 1,221.3 6,897.1 446,896
Southwest Truck 1,080 971.1 93.8 16.2 238 1,126.6 7,746.1 252,527
Rail ° 1,090 | 1,002.9 775 10.6 17.1 1,206.4 7,546.2 189,742
Mountain West © Truck 805 725.9 66.1 12.6 15.9 1,294.8 8,635.1 204,866
Rail ° 322 285.4 32.2 44 255 1,123.9 7,976.3 78,183
West Truck 713 580.7 92.4 40.1 258 1,146.6 8,893.4 474,579
Rail ° 687 526.4 109.9 50.3 26.3 1,116.9 7,746.5 341,946
Northwest Truck 1,520 | 1,030.1 385.6 103.6 35.8 1,157.1 7,9953 | 1,304,115
Rail ° 1,560 | 1,260.6 239.0 61.0 227 1,147.8 7,559.4 759,834
Parker, AZ Truck ® 337 301.8 34.2 13 225 1,187.3 8,194.9 57,725
West Wendover, Truck 464 457.1 6.6 0.6 7.2 1,570.7 8,660.5 18,457
NV
Norfolk, VA ¢ Truck 2,690 | 2,040.9 592.7 60.4 35.3 958.3 7,172.6 | 1,067,067
Special Nuclear M aterial and Sealed Sources
INL Truck 805 725.9 66.1 12.6 15.9 1,294.8 8,635.1 204,866
LLNL Truck 713 580.7 924 40.1 258 1,146.6 8,893.4 474,579
LANL Truck 868 768.6 885 10.7 259 1,063.1 7,785.4 196,564
Oak Ridge Truck 2,170 | 1,7685 355.9 425 31.2 965.9 7,145.4 698,533
Reservation
San Antonio, TX Truck 1,410 | 1,204.3 157.8 459 242 1,265.6 9,921.5 688,197
Nuclear Weapons
Norfolk, VA Truck 2,690 | 2,040.9 592.7 60.4 353 958.3 71726 | 1,067,067
Y-12 Truck 2,170 | 1,7685 355.9 425 31.2 965.9 7,145.4 698,533
Pantex Truck 1,080 971.1 93.9 16.2 238 1,126.6 7,746.1 252,527
LANL Truck 868 768.6 885 10.7 259 1,063.1 7,785.4 196,564

INL = Idaho National Laboratory; LANL = Los Alamos National Laboratory; LLNL = Lawrence Livermore National
Laboratory, Y-12 = Y-12 Nationa Security Complex.

& The estimated number of persons residing within 0.5 miles of the transportation route.

For all aternatives, Barstow, California (for westbound shipments), and Kingman, Arizona (for eastbound shipments), are
used as proxy sites for Parker, Arizona, where radioactive materias being shipped by rail are transferred to trucks to
complete the trip to the NNSS. Tecoma, Nevada, is used as a proxy site for West Wendover, Nevada. Proxy sites are used
because route-specific distance and population data cannot be determined for Parker, Arizona, and West Wendover, Nevada,
using TRAGIS.

Transuranic waste originating at the NNSS would be sent to INL for certification.

It was assumed that radioi sotope thermoel ectric generators unrelated to weapons to be disposed at the NNSS would originate
in Norfolk Naval Shipyard, Virginia

b
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Table E-2 Unconstrained Case— Offsite Transport Truck and Rail Route Char acteristics

Population Density in Zone

Nominal Distance Distance Traveled in Zone (miles) (persons per square mile) Population
Mode To From (miles) Rural Suburban Urban Rural Suburban Urban Affected ®
Apex Northeast 2,570 1,911.8 569.2 84.6 36.7 899.5 7,289.1 1,191,659
Henderson South 1,960 1,585.9 330.9 395 323 960.6 7,299.7 653,230
Henderson Southeast 2,150 1,676.6 425.6 50.1 343 1,001.5 7,293.4 844,064
Apex Upper Midwest 1,720 1,438.3 253.0 26.9 326 916.0 7,229.8 470,424
Truck Henderson Southwest 883 786.7 79.2 16.8 254 1,181.2 8,013.3 246,527
Apex Mountain West 630 479.0 122.3 28.2 36.0 1,324.5 8,930.2 428,627
Apex Northwest 1,290 975.6 267.1 44.9 336 1,155.5 8,286.1 708,981
Arden West 513 461.9 44.2 6.7 26.7 915.2 7,501.5 102,582
Northeast 2,530 1,763.0 544.9 2195 29.1 1,127.2 7,501.8 2,298.461
South 2,020 1,683.2 292.0 42.3 25.2 1,118.8 6,400.4 635,816
Southeast 2,350 1,851.7 420.0 74.1 26.0 1,260.7 6,810.8 1,076,225
West Wendover ® Upper Midwest 1,640 1,489.6 133.0 19.2 16.8 1,090.6 6,308.8 289,441
Southwest 1,180 1,023.7 128.1 24.0 14.5 1,320.7 7,612.4 365,001
Mountain West 322 285.4 322 4.4 255 1,123.9 7,976.3 78,183
Northwest 1,140 967.2 149.9 221 26.2 1,157.5 7,499.1 362,638
West 637 522.5 81.0 337 20.2 1,287.3 8,361.3 394,666
Northeast 2,910 2,099.9 575.3 234.2 26.5 1,166.3 7,634.7 2,500,127
South 2,400 2,020.1 3224 57.0 23.2 1,189.5 7,231.3 837,481
Southeast 2,730 2,188.7 450.4 88.9 24.0 1,301.6 7,275.6 1,277,891
. Upper Midwest 2,020 1,826.5 163.4 339 16.1 1,235.4 7,744.0 491,107
Rail Arden Southwest 1,240 1,1595 74.9 103 160 1,200.8 7,605.0 185416
Mountain West 707 622.7 65.1 19.6 19.0 1,462.9 9,204.1 286,036
Northwest 1,410 991.8 319.6 96.7 29.8 1,217.6 7,782.9 1,164,419
West 543 385.8 1171 399 27.4 1,184.1 8,118.9 470,386
Northeast 2,880 2,080.2 568.9 230.5 26.5 1,160.0 7,556.2 2,442,573
South 2,370 2,000.4 316.0 534 23.0 1,178.8 6,855.9 779,928
Southeast 2,700 2,168.9 444.0 85.2 239 1,295.6 7,047.6 1,220,337
Upper Midwest 1,990 1,806.8 156.9 303 159 1,215.6 7,158.9 433,553
Apex Southwest 1,270 1,179.2 814 139 16.3 1,242.0 8,953.7 242,991
Mountain West 678 602.9 58.6 16.0 18.4 1,435.2 8,430.6 228,482
Northwest 1,440 1,011.5 326.1 100.4 29.9 1,227.6 7,957.9 1,221,994
West 573 405.5 123.6 435 27.8 1,212.2 8,506.0 527,962
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Population Density in Zone

Nominal Distance Distance Traveled in Zone (miles) (persons per square mile) Population
Mode To From (miles) Rural Suburban Urban Rural Suburban Urban Affected *
Northeast 2,770 2,095.4 487.4 1854 25.3 1,234.0 7,379.2 2,010,415
South 2,130 1,766.6 3204 38.3 274 1,207.3 6,625.4 685,335
Southeast 2,350 1,897.0 395.3 55.4 28.8 1,258.6 7,004.5 934,885
. Upper Midwest 1,800 1,608.5 164.6 285 18.2 1,216.4 6,905.1 423,961
Kingman Southwest 860 7842 66.6 96 196 1,2033 7,669.1 168,414
Mountain West 1,710 1,506.9 173.7 34.3 18.7 1,350.6 7,686.5 523,310
Northwest 1,470 1,097.6 289.1 835 28.6 1,203.6 7,574.0 1,006,026
. , West 598 4354 122.3 405 245 1,191.6 8,094.5 481,587
Rail (cont'd) Northeast 3,000 23142 498.3 1863 236 1,2338 73738 2,031,743
South 2,360 1,985.3 3314 39.3 25.3 1,207.9 6,618.6 706,663
Southeast 2,580 2,115.8 406.3 56.4 26.6 1,257.7 6,993.1 956,212
Parker P Upper Midwest 2,030 1,827.3 1755 29.6 17.0 1,217.0 6,872.1 445,288
Southwest 1,090 1,002.9 775 10.6 171 1,206.4 7,546.2 189,742
Mountain West 1,950 1,725.7 184.6 353 17.3 1,343.2 7,649.0 544,637
Northwest 1,470 1,097.6 289.1 835 28.6 1,203.6 7,574.0 1,006,026
West 598 435.4 122.3 40.5 24.5 1,191.6 8,094.5 481,587
Junction 1-15/ C-215 | West Wendover 358 352.9 4.7 0.3 9.2 1,579.3 7,400.3 12,938
Truck from | N/A Arden N/A - - - - - - -
Rail stop N/A Apex N/A - - - - - - -
to LasVegas | |-515 Henderson Kingman 94.3 813 10.1 2.9 235 1,916.6 9,544.4 48,906
Valley Lake Havasu Parker 51.2 41.0 9.8 0.4 26.5 1,565.1 6,497.1 19,070
1-515 Henderson Lake Havasu 139 1245 126 1.8 22.8 1,239.5 10,512.0 37,195
vial-515to 103 73.9 129 16.0 13.8 1,887.1 12,351.2 134,889
US95
NNSS from vial-215to 1-15 108 76.4 19.0 12.3 155 1,843.5 12,060.2 115,644
Henderson t(.) US 95
vial-215to 111 86.7 19.3 4.4 20.1 1,269.8 11,381.7 43,475
C-215to US 95
Truck to through Pahrump 129 108.4 16.2 4.3 19.3 1,446.4 11,451.7 42,065
Las Vegas vial-15to US 95 97.6 75.2 139 8.4 13.8 1,707.6 12,191.5 81,744
vial-215to 100 85.6 14.2 0.6 189 932.6 8,653.8 9,575
NNSS from Arden C-21510 US 95
through Pahrump 117 106.6 9.9 0.1 17.6 1,045.4 9,892.6 6,217
viaC-215to 96.1 91.3 4.6 0.2 155 938.1 11,094.8 4,386
NNSS from Apex Us 95
vial-15to US 95 103 814 122 9.8 15.1 1,670.7 12,695.9 93,753
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Population Density in Zone

Nominal Distance Distance Traveled in Zone (miles) (persons per square mile) Population
Mode To From (miles) Rural Suburban Urban Rural Suburban Urban Affected *
Princeton to Northeast 33.0 4.7 17.8 105 40.3 1,567.3 7,603.4 107,261
Philadelphia
N/A South All known waste generators have access to rail at their site.
N/A Southeast All known waste generators have access to rail at their site.
'II;rut_:k tgl N/A Upper Midwest All known waste generators have access to rail at their site.
il LANL to Southwest 963 717 203 43 250 951.0 7,385 52,809
p
Albuquerque, NM
N/A Mountain West All known waste generators have access to rail at their site.
N/A Northwest All known waste generators have access to rail at their site.
LBNL toTracy, CA [ West 64.6 | 273 | 183 | 190 | 401 | 14727 9,326.8 204,236

C = Clark County Route; | = Interstate; LANL = Los Alamos National Laboratory; LBNL = Lawrence Berkeley National Laboratory; N/A = not applicable; NNSS = Nevada National
Security Site; US= U.S. Route.
& The estimated number of persons residing within 0.5 miles of the transportation route.
b For all alternatives, Barstow, California (for westbound shipments), and Kingman, Arizona (for eastbound shipments), are used as proxy sites for Parker, Arizona, where radioactive
materials being shipped by rail are transferred to trucks to complete the trip to the Nevada National Security Site. Tecoma, Nevada, is used as a proxy site for West Wendover, Nevada.
Proxy sites are used because route-specific distance and population data cannot be determined for Parker, Arizona, and West Wendover, Nevada, using TRAGIS.
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E.4.2 Radioactive Material Shipments

All waste types were assumed to be shipped in certified or certified-equivalent packaging on
exclusive-use vehicles.  Lega-weight, heavy-haul combination trucks are used for highway
transportation. Type A packages are transported on common flatbed or covered trailers; Type B packages
are generally shipped on trailers designed specifically for the packaging being used. For transportation by
truck, the maximum payload weight is considered to be about 48,000 pounds, based on the Federal gross
vehicle weight limit of 80,000 pounds. While there are large humbers of multi-trailer combinations
(known as longer combination vehicles) with gross weights in excess of the Federal limit in operation on
rural roads and turnpikes in some states (FHWA 2003), for evaluation purposes, the load limit for the
legal truck is based on the Federal gross vehicle weight. However, the maximum load is often limited by
the design load capacity of the cargo container(s), and not the limits on the gross truck weight.

An example of a Type B package is the transuranic waste package transporter |1 (TRUPACT-II), which is
used to transport contact-handled TRU waste (NRC 2009). Type B packages used to transport special
nuclear materials are shipped in specialy designed safeguards transporters (SGTs) that contain enhanced
structural and security features that are classified. These packages are shipped under operational security
procedures and emergency plans that include armed escort, satellite tracking, and advanced
communications.

Rail transport can be performed using dedicated and/or genera freight trains. For analysis purposes, use
of a general freight (manifest) train was assumed. Payload weights for railcars range from 100,000 to
150,000 pounds. A median payload weight of 120,000 pounds was used in this analysis.

The following types of radioactive and nonradioactive wastes and disposal destinations were evaluated
for this SWEIS:

o LLW and MLLW, including both contact-handled and remote-handled wastes, would be received
for disposal at the NNSS from both onsite and offsite sources. In addition to LLW and MLLW
received from DOE facilities, radioisotope thermoelectric generators and sealed sources would
also bedisposed asLLW.

o TRU waste generated at the NNSS would be transported to Idaho National Laboratory for
treatment and certification based on an amended Record of Decision published on March 7, 2008
(73 Federal Register [FR] 12401). TRU waste at the NNSS would consst of TRU waste
generated by Joint Actinide Shock Physics Experimental Research Facility (JASPER) operations,
two 3-foot-diameter steel spheres containing plutonium that were used in subcritical experiments
and are now stored at the NNSS, and waste from environmental restoration activities at the
Tonopah Test Range (TTR) and the Nevada Test and Training Range. The TRU waste would
then be shipped from Idaho National Laboratory to the Waste Isolation Pilot Plant in
New Mexico.

e For analytical purposes, hazardous waste generated at the NNSS, TTR, North Las Vegas Facility,
and Remote Sensing Laboratory was assumed to be shipped to a treatment, storage, and disposal
facility located in Albuquergque, New Mexico, because this location is farther away than the other
commonly used facility located in Beatty, Nevada, thereby maximizing the estimated impacts.

e Hazardous and nonhazardous recyclables were assumed to be transported an average of 100 miles
one way for disposition.

e Nonradioactive waste, including sanitary solid waste and construction and demolition debris, was
assumed to be transported an average of 50 miles one way for disposition.

Specia nuclear materials would be received from offsite sources for possible repackaging and temporary
storage. Specia nuclear materia shipments analyzed in this SWEIS include the following:
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o 4.4tonsof special nuclear material shipped from Idaho National Laboratory (under the Expanded
Operations Alternative only)

e 440 pounds of special nuclear material shipped from Lawrence Livermore National Laboratory
(under al aternatives)

e 4.9 pounds of uranium-233 shipped from Los Alamos National Laboratory (under the Expanded
Operations Alternative only)

e 1,100 pounds of highly enriched uranium, depleted uranium, and uranium associated with
criticality safety experiments shipped from Lawrence Livermore National Laboratory (under all
alternatives)

e 880 pounds of plutonium material from ldaho National Laboratory related to Zero Power
Plutonium Reactor operations (under the Expanded Operations Alternative only)

e 110 pounds of uranium-233 targets shipped from Oak Ridge National Laboratory (under the
Expanded Operations Alternative only)

e Up to 26 pounds of target materia, depending on the alternative, shipped from Lawrence
Livermore National Laboratory

Sealed sources from the Offsite Source Recovery Program and Global Threat Reduction Initiative would
be transported to the NNSS for disposal. For analytical purposes, it was assumed that the sealed sources
would originate from the Southwest Research Institute in San Antonio, Texas, as most sealed sources sent
to the NNSS would originate from this location.

As part of the Expanded Operations Alternative, nuclear weapons would be transported to the NNSS for
component replacement and returned to the U.S. Department of Defense site. Nuclear weapons would be
disassembled and the plutonium transported to the Pantex Plant; the canned subassemblies containing
enriched uranium would be transported to the Y—-12 National Security Complex; milliwatt generators
would be transported to Los Alamos National Laboratory; and tritium canisters would be transported to
the Savannah River Site (note that this analysis does not evaluate the transportation of tritium because
tritium is a beta-emitter and, therefore, would not be a significant source of an external radiation dose).

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 numbers of shipments using historica data regarding the types of
containers typicaly received. These waste volumes are shown in Table E-3 by waste generator.
Approval to ship waste to the NNSS for disposal may be granted only after a waste generator
demonstrates that it has a waste characterization and certification program that meets the requirements
stated in the NNSS waste acceptance criteria (WAC) (DOE 2012). The process by which NNSA certifies
awaste generator, aswell asthe WAC, is described in greater detail in Chapter 4, Section 4.1.11.1.1.3.

The quantities shown in Table E=3 comprise the inventories currently projected and are used for purposes
of analysis. The table is not intended to provide a comprehensive listing either of generators that could
ship LLW and/or MLLW to the NNSS for disposal or of generator-specific waste volumes that could be
disposed in the future. Some of the listed generators may ship larger or smaller quantities than shown
based on site-specific determinations. Additionally, some yet-to-be-identified generators may ship LLW
and/or MLLW to the NNSS for disposal. While the quantities from individual generators may vary from
those shown in the table, the total volume would not exceed 52,000,000 cubic feet of LLW/MLLW. The
estimates of LLW and MLLW volumes to be disposed 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). Additional NEPA review would be
conducted if new generators or waste streams were identified.
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Table E-3 Radioactive Waste Generators and Volumes under the
Expanded Operations Alternative ®

Waste Generators Region ° LLW (cubic feet) | MLLW (cubic feet)
Out-of -State Generators
Argonne National Laboratory Upper Midwest 1,300,000 1,200
Brookhaven National Laboratory Northeast 120,000 None projected
Energy Technology Engineering Center West 110,000 None projected
General Atomics West 8,400 None projected
Idaho National Laboratory Mountain West 1,000,000 46,000
Lawrence Berkeley Laboratory West 170,000 96
Lawrence Livermore National Laboratory West 300,000 580
Los Alamos National Laboratory Southwest 3,200,000 920,000
Naval Reactor Facility Mountain West 530 None projected
Nuclear Fuel Services South 430,000 None projected
Oak Ridge Reservation South 2,500,000 370,000
Paducah Gaseous Diffusion Plant South 5,100,000 1,500,000
Pantex Plant Southwest 20,000 None projected
Portsmouth Gaseous Diffusion Plant Upper Midwest 14,000,000 58,000
Princeton Plasma Physics Laboratory Northeast 9,900 None projected
Puget Sound Naval Shipyard Northwest 1,100 None projected
Sandia National Laboratories Southwest 7,800 2,900
Savannah River Site Southeast 160,000 52,000
Stanford Linear Accelerator Center West
National Accelerator Laboratory 570,000 570,000
Separations Project Research Unit Northeast None projected 2,500
West Valley Demonstration Project Northeast 6,200,000 750
Waste treatment facilities © Multiple regions 88,000 30,000
Commercial enrichment facilities Upper Midwest 57,000 None projected
U.S. Department of Defense (RTGs) South (Norfolk, VA) 1,400 None projected
Offsite Source Recovery Project Southwest (San Antonio, TX) 8,500 None projected
Total Out-of-State Generators 36,000,000 3,500,000
In-State Generators
Nevada National Security Site Not applicable 1,300,000 520,000
North Las Vegas Facility Not applicable 150 None projected
Tonopah Test Range & Nevada Test and Not applicable 11,000,000
Training Range None projected
Total In-State Generators 12,000,000 520,000
All Generators 48,000,000 4,000,000

LLW = low-level radioactive waste; MLLW = mixed low-level radioactive waste; RTG = radioisotope thermoel ectric

generator.

& Actua individual waste volumes by generator may be more or less than presented in the table, and other yet-to-be-
identified generators may ship LLW and/or MLLW to the NNSS for disposal. The quantities shown constitute the
inventories currently projected and are used for purposes of analysis only.

b Regional location of radioactive waste generators used in the transportation analysis.

¢ Refers to wastes from DOE generators that are sent to the NNSS for disposal after processing at avariety of treatment

facilities.

Note: Totals may not equal the sum of individual values because of rounding.
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Waste volumes in the table are apportioned to regions of the United States (see Figure E-2) based on the
locations of the waste generators. The transportation anaysis is based on the regional waste volume
totals so that waste generators would not be limited to those obtained from the Waste Management
Information System. The total waste volumes by region are assumed to provide conservative estimates of
the waste volume to be received from each region of the country.

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
annual 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 is based on the
permitted volume of Cell 18 at the Area 5 Radioactive Waste Management Complex (RWMC) (the actua
permitted volume is 899,996 cubic feet). This volume was apportioned to the waste generators shown in
Table E-3 using the percentage of the total volume each waste generator contributed under the Expanded
Operations Alternative.

Table E—4 shows the containers assumed to be used for transporting materials and wastes and their
physical characteristics. Other containers may be used in addition to, or in lieu of, these containers.

Table E-4 Material or Waste Type and Container Char acteristics®

Container Volume | Container Mass Number of Containers
Material or Waste Type Container (cubic feet) P (pounds) © per Shipment

LLW and MLLW 55-gallon drum 7.35 600 80 per truck

160 per rail
LLW and MLLW B-12 box 45 10,000 5 per truck

10 per rail
LLW and MLLW B-25 box 20 10,000 5 per truck

10 per rail
LLW and MLLW 20-foot 1SO 1,360 67,200 1 per truck

container 2 per rail
Special nuclear material 9975, 9977, 7.35 300-404 Up to 25 per truck
B&W 5X22
High-activity LLW and MLLW High-integrity 180 20,000 1 per truck
container 2 per rail
Transuranic waste (JASPER) Standard waste | (4) 55-gallon drums 3,633 2 per TRUPACT-II
box
Transuranic waste TRUPACT-II 14 drums or 19,250 3 TRUPACT-IIs per truck
2 standard waste 6 TRUPACT-IIs per rail
boxes

Construction/demolition debris Roll-on/Roll-off 540 Not applicable 1 per truck
Hazardous 55-gallon drum 7.35 880 60 per truck

ISO = International Organization for Standardization; JASPER = Joint Actinide Shock Physics Experimental Research Facility;

LLW = low-level radioactive waste; MLLW = mixed low-level radioactive waste; TRUPACT = transuranic waste package

transporter.

2 Other containers may be used that are not listed in this table.

b Container exterior volume. To convert cubic feet to cubic meters, multiply by 0.028317; gallons to liters, by 3.785.

¢ Filled container maximum mass. Container mass includes the mass of the container shell, its internal packaging, and the
materials within.

Note: Hazardous waste would be shipped to an offsite treatment, storage, and disposal facility by truck. Construction debris

would be shipped to either an onsite disposal facility or alocal offsite location by truck.

Source: CPC 2006; CV SA 2004; Maersk 2010; Certificates of Compliance numbers 9218, 9279, 9250, 9975, 9977.

A shipment is defined as the amount of waste transported on a single truck or asinglerailcar. In the case
of rail transportation, multiple railcars (two or more railcars carrying waste) per train could be used to
reduce the number of rail transport shipments. Because the rail accident and fatalities data are per railcar-
mile (see Section E.6.2), the transportation analysis presented here is based on one railcar (carrying
waste) per transport.
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The number of shipping containers per shipment was estimated on the basis of dimensions and weight of
the shipping containers, the Transport Index,' and the transport vehicle dimensions and weight limits. In
general, the various materials and wastes were assumed to be transported on standard truck semi-trailers
and railcarsin asingle stack.

Radioactive waste shipments were assumed to meet the NNSS WAC. This analysis does not specifically
account for waste shipments that would be received at the NNSS but returned to the generator because the
shipment did not meet the WAC. It is expected that the number of such shipments would be very small
compared to the number of shipments received at the NNSS and would not impact the risk results.

This analysis considers transportation of depleted uranium conversion products from the Portsmouth
Gaseous Diffusion Plant in Ohio and from the Paducah Gaseous Diffusion Plant in Kentucky to the
NNSS under the No Action, Reduced Operations, and Expanded Operations Alternatives. Transportation
of these two waste streams to the NNSS for disposal was originaly analyzed in the plants respective
environmental impact statements (DOE 2004a, 2004b); however, the analyses for the No Action and
Reduced Operations Alternatives use waste volumes and number of shipments anayzed in the
Supplement Analysis for the Final Environmental Impact Satement for the Nevada Test Ste and Off-Ste
Locations in the Sate of Nevada (DOE 2002c), while the anaysis for the Expanded Operations
Alternative accounts for the estimated number of truck and rail shipments in the plants environmental
impact statements.

The analysis for the Expanded Operations Alternative also considers transportation of radioactive waste
from the West Valley Nuclear Service Center in New York as specified in the Final Environmental
Impact Statement for Decommissioning and/or Long-Term Stewar dship at the West Valley Demonstration
Project and Western New York Nuclear Service Center (DOE 2010b) and the associated Record of
Decision published on April 21, 2010 (75 FR 20582). The anaysis also considers operational and
decommissioning activities associated with United States Enrichment Corporation fuel enrichment
activities; uranium-233 downblending activities at Oak Ridge National Laboratory; and sealed sources
from the Offsite Source Recovery Program and Globa Threat Reduction Initiative. This anaysis
incorporates the results from these documents. A smaller number of shipments of sealed sources was
analyzed under the No Action and Reduced Operations Alternatives.

Radionuclide I nventories

Radionuclide concentrations for the contact-handled and remote-handled LLW and MLLW were
determined using NNSS receipt data from fiscal year 2009 and earlier, as applicable. Many different
radioactive waste streams, each with a unique radionuclide inventory, would be transported to the NNSS
for disposal. To simplify the analysis and provide conservatism, the largest concentration of each
radionuclide across all waste streams was assumed for a shipment. The radionuclide concentration for
each radioisotope was proportionaly adjusted for each type of container based on container volume.
Table E-5 shows the radionuclide concentrations that were used in the analysis for LLW and MLLW.
Table E-6 shows the radionuclide concentration inventory assumed for TRU waste shipments.

! Transport Index is a dimensionless number (rounded up to the next tenth) placed on a package's label to designate the degree
of control to be exercised by the carrier. Its value is equivalent to the maximum radiation level in millirem per hour at 1 meter
(3.3 feet) from the package (10 CFR 71.4; 49 CFR 173.403).
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TableE-5 Low-Level and Mixed Low-L evel Radioactive Waste Radionuclide Concentrations

Curies per Curies per Curies per
Radionuclide Cubic Foot Radioisotope Cubic Foot Radioisotope Cubic Foot
Actinium-227 0.000388 Gadolinium-153 481 x 101 Radium-226 0.000175
Antimony-124 9.90 x 10°%° Hydrogen-3 0.661 Radium-228 3.37x 10"
Antimony-125 1.85x 10° lodine-125 2.59 x 10°%° Ruthenium-106 0.0000314
Americium-241 0.0000657 lodine-129 2.61x107 Samarium-151 1.88 x 10®
Americium-242M 9.34x 10° Iron-55 0.212 Scandium-46 6.14 x 103
Americium-243 7.18 x 107 Iron-59 1.58 x 10° Sodium-22 4.49 x 10°®
Cadmium-109 752 x 1010 Krypton-85 2.09 x 10° Strontium-89 1.22 x 10°®
Cadmium-113M 0.0000145 Lead-210 0.0000658 Strontium-90 1.80
Calcium-45 5.06 x 10°%° Manganese-54 0.0000333 Tantalum-182 0.000364
Californium-252 4.61x10° Neptunium-237 5.09 x 107 Technetium-99 0.00129
Carbon-14 0.000402 Neptunium-239 0.0000141 Thallium-204 6.67 x 10°
Cesium-134 3.57 x 10°® Nickel-59 0.000972 Thorium-228 0.000388
Cesium-137 0.00359 Nickel-63 0.216 Thorium-229 2.82 x 108
Cesium-144 0.0000462 Niobium-94 3.50 x 107 Thorium-230 1.08 x 10”7
Cobalt-57 6.93 x 10° Palladium-107 3.13x 10" | Thorium-232 1.49 x 10°®
Cobalt-58 4,71 x 10°® Phosphorus -32 258 x 107 Thorium-234 0.00114
Cobalt-60 0.315 Plutonium-236 6.17 x 10 | Tin-113 259 x 10
Curium-242 1.80 x 10 Plutonium-238 0.0000174 Tin-126 411 x10°®
Curium -243 2.27 x 10°® Plutonium-239 0.0000831 Uranium-232 1.97 x 10°®
Curium -244 0.00116 Plutonium-240 0.0000264 Uranium-233 1.50 x 10°®
Curium -245 8.98 x 10”7 Plutonium-241 0.000591 Uranium-234 0.000563
Curium -246 1.40 x 10”7 Plutonium-242 542 x 108 Uranium-235 0.0000398
Curium -247 9.03 x 10°%° Plutonium-244 1.78 x 10°%2 Uranium-236 0.0000615
Curium -248 2.74x 10° Polonium-210 6.26 x 10° Uranium-238 0.00476
Europium-152 1.74 x 10°® Promethium-147 0.0000313 Yittrium-90 258 x 1010
Europium-154 0.174 Protactinium-231 4.85x 107 Zinc-65 9.97 x 10°®
Europium-155 0.0561 Radium-224 2.33x10%° | Zirconium-93 5.60 x 10°%°

Table E-6 Transuranic Waste Radionuclide Concentr ations

Radionuclide

Curies per Cubic Foot

Radionuclide

Curies per Cubic Foot

Americium-241 0.00382 Plutonium-240 0.00227
Plutonium-238 0.00199 Plutonium-241 0.0694
Plutonium-239 0.00281 - -

Source: Gordon 2010.
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Remote-handled LLW and MLLW would be transported to the NNSS for disposal. TableE—7
summarizes the inventory assumed for this waste stream.

Table E—=7 Remote-Handled L ow-L evel and Mixed L ow-L evel Radioactive Waste
Radionuclide Concentrations

Radionuclide | Curies per Cubic Foot | Radionuclide | Curiesper Cubic Foot | Radionuclide | Curies per Cubic Foot
Carbon-14 0.0000168 Iron-55 0.459 Nickel-63 0.0184
Cobalt-58 0.689 Manganese-54 0.055 Niobium-94 0.0000138
Cobalt-60 0.497 Nickel-59 0.000122 Tantalum-182 0.176

Source: Gordon 2010.

A shipment of special nuclear material containing uranium-233 would be received at the NNSS from
LosAlamos National Laboratory under the Expanded Operations Alternative. Table E-8 shows the
radionuclide inventory for a uranium-233 shipment with a low uranium-232 contamination with
progenies decayed over 20 years that is used for the analysisin this SWEIS.

Table E-8 Uranium-233 Shipment Radionuclide | nventory

Radionuclide | Curies | Radionuclide Curies Radionuclide Curies Radionuclide Curies
Actinium-225 | 0.0705 | Radium-224 0.273 Thorium-228 0.273 Uranium-233 24.99
Lead-212 0.0273 | Radium-225 0.0706 | Thorium-229 0.0707 Uranium-232 0.266

Source: DOE 2008a.

For sedled sources, it was assumed for analytical purposes that each package would have the same
characterigtics (i.e., dimensions and dose rate). The maximum inventories per package for cobalt-60 and
cesium-137 radioisotopes are 6,000 and 10,000 curies, respectively.

Specia nuclear material containing plutonium would be transported to the NNSS from Idaho National
Laboratory and Lawrence Livermore National Laboratory. For purposes of analysis, it was assumed that
the plutonium would be weapons-grade. Table E-9 shows the radionuclide inventory assumed for a
shipment transported from Oak Ridge Reservation containing uranium-233 plates.

Table E-9 Uranium-233 Plates Radionuclide | nventory for a Shipment

Radionuclide | Curies | Radionuclide Curies Radionuclide Curies Radionuclide Curies
Uranium-232 0.066 Uranium-234 0.033 Uranium-236 < 0.0001 Plutonium-239 0.0003
Uranium-233 4.38 Uranium-235 <0.001 | Uranium-238 < 0.0001
< =lessthan.

E.5 Incident-Free Transportation Risks

E.5.1 Radiological Risk

During incident-free transportation of radioactive materials, a radiation dose results from exposure to the
external radiation field that surrounds the shipping containers. The population dose is a function of the
number of people exposed, their proximity to the containers, the length of exposure time, and the intensity
of the radiation field surrounding the containers.

Radiological impacts were determined for crewmembers and the general population during incident-free
transportation. For truck shipments, the crewmembers are the drivers of the shipment vehicle. For rail
shipments, the crew consists of workers in close proximity to the shipping containers during inspection or
classification of railcars. The general population is composed of persons residing within 0.50 miles of the
truck or rail routes (off-link), persons sharing the road or railway (on-link), and persons at stops.
Exposures to workers who would load and unload the shipments at generator and disposal sites are not
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included in this anaysis, but are included in the occupational estimates for site workers. Exposures to the
inspectors, transfer station workers, and escorts are evaluated and presented separately.

Offsite transportation of the radioactive material has a defined regulatory limit of 10 millirem per hour at
6.6 feet from the conveyance (10 CFR 71.47; 49 CFR 173.441). If a waste container shows an external
dose rate that could exceed the DOT limit of 10 millirem per hour at 6.6 feet from the outer, or latera,
edge of the vehicle, it would be transported in a Type A or Type B shielded shipping container. The
shielding would reduce the externa dose rate to levels within the DOT limits.

Collective doses to the crew and genera population were calculated using the RADTRAN 6 computer
code (SNL 2009). RADTRAN dose calculations are based on an external dose rate at 3.3 feet from the
surface of the waste container. A waste container’s dose rate, or its Transport Index, depends on the
distribution and quantities of radionuclides, waste density, shielding provided by the packaging, and
self-shielding provided by the waste mixture. Wastes were assumed to be in appropriate Type A or
Type B shipping packages. For example, contact-handled LLW was assumed to be shipped in containers
such as B-25 boxes or 55-gallon drums (Type A containers), and remote-handled LLW in a CNS 10-160B
(Type B) cask.

Dose rates of 1 millirem per hour at 3.3 feet and 10 millirem per hour at 3.3 feet were assigned for
contact-handled LLW and MLLW and remote-handled LLW and MLLW, respectively. A dose rate of
0.01 millirem per hour at 3.3 feet was assigned for LLW and MLLW from the TTR and the Nevada Test
and Training Range. The contact-handled TRU waste package was assigned a dose rate of 4 millirem per
hour at 3.3 feet (DOE 1997). A dose rate of 1 millirem per hour at 3.3 feet was assigned to plutonium
pits, highly enriched uranium, and uranium-233. A dose rate of 5 millirem per hour at 3.3 feet was
assigned to plutonium transported under the Global Threat Reduction Initiative.

For sealed sources, the externa dose rate at 3.3 feet from the trailer was assumed to be 10 millirem per
hour. The externa dose rate for nuclear weapons transport was assumed to be 3 millirem per hour a
3.3feet. The dose rate for shipments of the milliwatt generators was assumed to be at the regulatory limit
of 10 millirem per hour at 6.6 feet from the cask or the outer surface of the vehicle (10 CFR 71.47). The
dose rates for plutonium and enriched uranium were assumed to be 1 millirem per hour at 3.3 feet from
the outer surface of the vehicle. The tritium gas, which undergoes beta decay and is contained within the
canister shielding, does not exhibit any measurable external dose rate and was not analyzed. The dose
rates for other specia nuclear materials not specified here were assumed to be 1 millirem per hour at
3.3 feet.

To calculate the collective dose, a unit risk factor was developed to estimate the impact of transporting
one shipment of radioactive materia over a unit distance of travel in a given population density zone.
The unit risk factors were combined with routing information, such as the shipment distances in various
population density zones, to determine the risk for a single shipment (a shipment risk factor) between a
given origin and destination. Unit risk factors were developed on the basis of travel on interstate
highways and freeways, as required by 49 CFR Parts 171 through 177 for highway-route-controlled
guantities of radioactive material within rural, suburban, and urban population zones by using
RADTRAN and its default data. In addition, the analysis assumed that, 10 percent of the time, travel
through suburban and urban zones would encounter rush-hour conditions, leading to lower average speed
and higher traffic density. The radiological risks from transporting the waste are estimated in terms of the
number of LCFs among the crew and the exposed population. A health risk conversion factor of
0.0006 L CFs per person-rem of exposure was used for both the public and workers (DOE 2003a).

E.5.2 Nonradiological Risk

The nonradiological (vehicle-related) health risks resulting from incident-free transport may be associated
with the generation of air pollutants by transport vehicles during shipment and are independent of the
radioactive nature of the shipment. The health endpoint assessed under incident-free transport conditions
is the excess latent mortality due to inhaation of vehicle emissions. Unit risk factors for pollutant
inhalation in terms of mortality have been generated (Rao et al. 1982); however, the emergence of
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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.




Appendix E
Evaluation of Human Health Effects from Transportation

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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Table E-10 Risk Factors per Shipment of Radioactive Waste and Materials

Incident-Free Conditions

Accident Conditions

Region/ Population Roundtrip
Destination/ CrewDose | Crew Risk Dose Population Radiological | Nonradiological Risk
Origin Waste or Materials Container (person-rem) (LCF) (person-rem) | Risk (LCF) Risk (LCF) (traffic fatalities)
Truck Shipments
Northeast CH-LLW/MLLW? | 55-gallon drum (CH) 0.058 0.000035 0.027 0.000016 1.8 x 10 0.00016
B-25 box 0.048 0.000029 0.016 9.5x 10°® 15x 10°® 0.00016
B-12 box 0.042 0.000025 0.016 9.5x 10°® 7.8x10° 0.00016
20-foot 1SO 0.083 0.00005 0.023 0.000014 2.8x10° 0.00016
RH-LLW/MLLW?® 55-gallon drum (RH) 0.42 0.00025 0.056 0.000033 2.1x10° 0.00016
Southeast CH-LLW/MLLW? 55-gallon drum (CH) 0.047 0.000028 0.021 0.000013 1.2 x 10 0.00013
B-25 box 0.039 0.000023 0.013 7.5x 10° 1.0x 10°% 0.00013
B-12 box 0.034 0.00002 0.013 7.5x 10° 5.3 x 10° 0.00013
20-foot 1SO 0.067 0.00004 0.017 1.0x10° 19x10°® 0.00013
RH-LLW/MLLW?® 55-gallon drum (RH) 0.34 0.0002 0.044 0.000026 1.4 x 10° 0.00013
South CH-LLW/MLLW? 55-gallon drum (CH) 0.042 0.000025 0.019 0.000011 8.2 x 10°° 0.00011
B-25 box 0.035 0.000021 0.011 6.6 x 10°° 7.1x10° 0.00011
B-12 box 0.03 0.000018 0.011 6.6 x 10°° 3.6x10° 0.00011
20-foot 1SO 0.060 0.000036 0.014 8.2x 10° 1.3 x10% 0.00011
RH-LLW/MLLW?® 55-gallon drum (RH) 0.3 0.00018 0.038 0.000023 1.0x 10° 0.00011
Southwest CH-LLW/MLLW? 55-gallon drum (CH) 0.021 0.000012 0.0090 5.4 x 10°® 2.9x10° 0.000052
B-25 box 0.017 0.00001 0.0053 3.2x10° 25x10° 0.000052
B-12 box 0.015 8.9x 10°® 0.0053 3.2x10° 1.3x10° 0.000052
20-foot 1SO 0.03 0.000018 0.0059 35x10° 4.6x10° 0.000052
RH-LLW/MLLW?® 55-gallon drum (RH) 0.15 0.00009 0.019 0.000011 3.3x10% 0.000052
West CH-LLW/MLLW? 55-gallon drum (CH) 0.014 8.3x 10° 0.0065 3.9x10° 3.8x10° 0.000037
B-25 box 0.011 6.9 x 10°® 0.0038 2.3x10° 3.3x10° 0.000037
B-12 box 0.0099 59x 10 0.0038 2.3x10° 1.7 x 10° 0.000037
20-foot 1SO 0.02 0.000012 0.0046 2.8x10° 6.1x 10° 0.000037
RH-LLW/MLLW?® 55-gallon drum (RH) 0.1 0.00006 0.013 8.0 x 10°® 3.0x 10" 0.000037
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I ncident-Free Conditions

Accident Conditions

Region/ Population Roundtrip
Destination/ Crew Dose Crew Risk Dose Population Radiological | Nonradiological Risk
Origin Waste or Materials Container (person-rem) (LCF) (person-rem) | Risk (LCF) Risk (LCF) (traffic fatalities)
Northwest CH-LLW/MLLW? 55-gallon drum (CH) 0.03 0.000018 0.015 8.8x 10° 1.3x10% 0.000087
B-25 box 0.025 0.000015 0.0086 5.2 x 10° 1.1x10% 0.000087
B-12 box 0.021 0.000013 0.0086 5.2 x 108 5.6 x 10° 0.000087
20-foot 1SO 0.042 0.000025 0.013 7.9x 10° 2.0x10% 0.000087
RH-LLW/MLLW?® 55-gallon drum (RH) 0.22 0.00013 0.030 0.000018 1.8 x 10° 0.000087
Mountain West | CH-LLW/MLLW? 55-gallon drum (CH) 0.015 9.3x10° 0.0067 4.0x 10° 2.2x10° 0.000039
B-25 box 0.013 7.7 x 10 0.0040 2.4x10° 1.9x 10° 0.000039
B-12 box 0.011 6.6 x 10® 0.0040 2.4x10° 9.7 x 100 0.000039
20-foot 1SO 0.022 0.000013 0.0045 2.7x10% 35x10° 0.000039
RH-LLW/MLLW?® 55-gallon drum (RH) 0.11 0.000067 0.014 8.3x10° 25%x 1020 0.000039
Upper Midwest | CH-LLW/MLLW? 55-gallon drum (CH) 0.040 0.000024 0.018 0.000011 7.9x 10° 0.00011
B-25 box 0.034 0.00002 0.011 6.3x 10 6.9 x 10° 0.00011
B-12 box 0.029 0.000017 0.011 6.3x 10 35x10° 0.00011
20-foot 1SO 0.058 0.000035 0.013 8.1x 10° 1.3x10°® 0.00011
RH-LLW/MLLW?® 55-gallon drum (RH) 0.29 0.00018 0.037 0.000022 1.0x 10° 0.00011
INL TRU waste &9 55-gallon drum 0.049 0.000029 0.016 9.8 x 10°® 2.1x10° 0.000039
Parker CH-LLW/MLLW? 55-gallon drum (CH) 0.0065 3.9x10° 0.0028 1.7 x 10°® 8.0x 100 0.000016
B-25 box 0.0054 3.2x10° 0.0016 9.9x 107 7.1x 101 0.000016
B-12 box 0.0046 28x10° 0.0016 9.9x 107 3.6 x 10 0.000016
20-foot 1SO 0.0092 55x 10 0.0019 1.2 % 10° 1.3x10° 0.000016
RH-LLW/MLLW?® 55-gallon drum (RH) 0.047 0.000028 0.0057 3.4x10° 52 x 101 0.000016
West Wendover | CH-LLW/MLLW? 55-gallon drum (CH) 0.0088 5.3x10° 0.0037 2.2x10° 2.6x 100 0.000021
B-25 box 0.0073 44 x10° 0.0022 1.3x10° 2.2x10% 0.000021
B-12 box 0.0063 3.8x10° 0.0022 1.3x10° 1.1x10%° 0.000021
20-foot 1SO 0.013 7.5x 10 0.0020 1.2x10° 41x10%° 0.000021
RH-LLW/MLLW?® 55-gallon drum (RH) 0.064 0.000038 0.0076 4.6 x 10°® 15x 101 0.000021
Transport in CH-LLW/MLLW?3" | 55-gallon drum (CH) 0.0036 2.2x10° 0.0016 9.3x 107 3.9x 10" 8.5x 10°®
Nevada-—via B-25 box 0.0030 1.8 x 10° 0.00092 5.5x 107 3.4 x 1070 8.5x 10°
(Sg;tj‘tlngrg‘ftleeo) B-12 box 0.0026 | 16x10° | 0.00002 55x107 | 17x10% 85x10°
20-foot 1SO 0.0052 3.1x10° 0.0010 6.0 x 107 6.2 x 10%° 8.5x 10°
RH-LLW/MLLW?® 55-gallon drum (RH) 0.026 0.000016 0.0032 1.9x10° 54 %1020 85x 10°
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I ncident-Free Conditions Accident Conditions
Region/ Population Roundtrip
Destination/ CrewDose | Crew Risk Dose Population Radiological | Nonradiological Risk
Origin Waste or Materials Container (person-rem) (LCF) (person-rem) | Risk (LCF) Risk (LCF) (traffic fatalities)
Transport in CH-LLW/MLLW?&" | 55-gallon drum (CH) 0.0088 5.3x10° 0.0037 2.2x10° 15x 10 0.000021
Nevada—via B-25 box 0.0073 4.4 x 10° 0.0022 1.3x 10° 1.3x 100 0.000021
?23352 er?us;g) B-12 box 0.0063 3.8x10° 0.0022 1.3x 10° 6.6 x 10 0.000021
20-foot 1SO 0.013 7.5x 10 0.0020 1.2x10° 2.4 x 10" 0.000021
RH-LLW/MLLW?® 55-gallon drum (RH) 0.064 0.000038 0.0076 45x10° 2.1x 10" 0.000021
Truck Shipmentsfor Sealed Sources
Southwest Cobalt-60 CNS 10-160B 0.14 0.000083 0.036 0.000021 8.3 x 1070 0.000036
Research Institute | Cegym-137 CNS 10-160B 0.14 0.000083 0.036 0.000021 8.3x 1070 0.000036
In Nevada" Cobalt-60 CNS 10-160B 0.018 0.000011 0.0046 2.7x10% 25x 101 43x10°
Cesium-137 CNS 10-160B 0.018 0.000011 0.0046 2.7x10% 25x 10" 43x10°
Special Nuclear Material Shipments
LLNL ¢ SNM/HEU Drum © 0.0022 1.3x 10° 0.0027 1.6 x 10° 15x 101 3.3x10°
LLNL ¢ Plutonium/fuel grade | Drum ® 0.011 6.6 x 10°® 0.014 8.1x10° 1.9x 10%° 3.3x10°
LLNL Plutonium/target Drum 0.00079 4.7 x 107 0.00043 2.6x 107 6.1x 10 0.000038
material
INL @ SNM/HEU Drum © 0.0025 15x 10° 0.0029 1.7 x 10° 1.2x 10% 3.3x10°
INL SNM/plutonium plates | Drum © 0.0024 15x 10° 0.0035 2.1x10° 1.8x 10 3.3x10°
LANL ¢ Uranium-233 Drum © 0.017 0.000010 0.019 0.000012 3.2x 10" 3.6 x 10°®
Oak Ridge Uranium-233 plates | Drum 0.0033 2.0x10° 0.0017 1.0x 10 6.5x 10 0.00011
Reservation
Pantex ¢ SNM/plutonium Drum © 0.0033 2.0x 10° 0.0038 2.3x10° 2.1x 10" 4.4 x10°
Norfolk, VA Nuclear Weapon SGT 0.025 0.000015 0.029 0.000018 2.5x 10° 0.000013
Y-12 Enriched Uranium ES3100 0.0067 4.0x 10° 0.0078 4.7 x 10° 5.0x 10°%° 9.5x 10°®
LANL Milliwatt Generator | Mound-1KW 0.021 0.000012 0.018 0.000011 6.5 x 10 3.6x 10°
Rail Shipments'
Northeast CH-LLW/MLLW? 55-gallon drum (CH) 0.033 0.000020 0.013 8.0 x 10°® 15x 10°® 0.00075
B-25 box 0.037 0.000022 0.016 9.8 x 10°® 1.3x10°® 0.00075
B-12 box 0.037 0.000022 0.016 9.8 x 10°® 6.9 x 10° 0.00075
20-foot 1SO 0.033 0.000020 0.013 8.0 x 10°® 25x10°% 0.00075
RH-LLW/MLLW?® 55-gallon drum (RH) 0.17 0.00010 0.067 0.000040 2.6 x 10° 0.00075
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I ncident-Free Conditions

Accident Conditions

Re_gior_1/ Population Roundtrip
Desﬂr_@tmn/ _ _ Crew Dose Crew Risk Dose Population Radiological | Nonradiological Risk
Origin Waste or Materials Container (person-rem) (LCF) (person-rem) | Risk (LCF) Risk (LCF) (traffic fatalities)
Southeast CH-LLW/MLLW? 55-gallon drum (CH) 0.029 0.000018 0.011 6.7 x 10°° 8.4 x 10° 0.00065
B-25 box 0.032 0.000019 0.014 8.2 x 10 7.4x10° 0.00065
B-12 box 0.032 0.000019 0.014 8.2 x 10 3.8x10° 0.00065
20-foot 1SO 0.029 0.000018 0.011 6.7 x 10°° 1.4 x 10 0.00065
RH-LLW/MLLW?® 55-gallon drum (RH) 0.15 0.000088 0.056 0.000033 2.1x10° 0.00065
South CH-LLW/MLLW? 55-gallon drum (CH) 0.027 0.000016 0.0092 55x 10 6.4 x 10° 0.00059
B-25 box 0.030 0.000018 0.011 6.7 x 10°® 5.6 x 10° 0.00059
B-12 box 0.030 0.000018 0.0011 6.7 x 10°° 2.9x10° 0.00059
20-foot 1SO 0.027 0.000016 0.0092 55x 10° 1.0x 10°% 0.00059
RH-LLW/MLLW?® 55-gallon drum (RH) 0.13 0.000081 0.046 0.000028 1.7 x 10° 0.00059
Southwest CH-LLW/MLLW? 55-gallon drum (CH) 0.014 8.6 x 10°® 0.0038 2.3x10° 1.7 x 10° 0.00027
B-25 box 0.016 9.5x 10°® 0.0047 2.8x10° 15x 10° 0.00027
B-12 box 0.016 9.5x 10°® 0.0047 2.8x10° 7.7 x 100 0.00027
20-foot 1SO 0.014 8.6 x 10°® 0.0038 2.3x10° 2.7x10° 0.00027
RH-LLW/MLLW?® 55-gallon drum (RH) 0.072 0.000043 0.019 0.000012 4.2 x 101 0.00027
West CH-LLW/MLLW? 55-gallon drum (CH) 0.0097 5.8x 10° 0.0039 2.3x10° 2.6 x 10° 0.00016
B-25 box 0.011 6.4 x 10 0.0048 2.9x10° 2.3x10° 0.00016
B-12 box 0.011 6.4 x 10 0.0048 2.9x10° 1.2 x 10° 0.00016
20-foot 1SO 0.0097 58x 10 0.0039 2.3x10° 4.2 x10° 0.00016
RH-LLW/MLLW?® 55-gallon drum (RH) 0.048 0.000029 0.019 0.000012 46x 10 0.00016
Northwest CH-LLW/MLLW? 55-gallon drum (CH) 0.019 0.000011 0.0069 4.2 x 10°® 6.0 x 10° 0.00039
B-25 box 0.021 0.000013 0.0085 5.1x 10° 5.3 x 10° 0.00039
B-12 box 0.021 0.000013 0.0085 5.1x 10 2.7x10° 0.00039
20-foot 1SO 0.019 0.000011 0.0069 4.2 x10° 9.7 x 10° 0.00039
RH-LLW/MLLW?® 55-gallon drum (RH) 0.095 0.000057 0.035 0.000021 1.2 x 10° 0.00039
Mountain West | CH-LLW/MLLW? 55-gallon drum (CH) 0.0067 4.0 10° 0.0026 1.6 x 10° 6.0 x 100 0.000081
B-25 box 0.0074 4.4 x 10 0.0032 1.9x 10° 6.0 x 10 0.000081
B-12 box 0.0074 4.4 x 10 0.0032 1.9x 10° 3.1x 10" 0.000081
20-foot 1SO 0.0067 4.0x10° 0.0026 1.6 x 10° 1.1x10° 0.000081
RH-LLW/MLLW?® 55-gallon drum (RH) 0.033 0.000020 0.013 7.9x10° 4.6x 101 0.000081
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I ncident-Free Conditions Accident Conditions
Region/ Population Roundtrip
Destination/ Crew Dose Crew Risk Dose Population Radiological | Nonradiological Risk

Origin Waste or Materials Container (person-rem) (LCF) (person-rem) | Risk (LCF) Risk (LCF) (traffic fatalities)

Upper Midwest | CH-LLW/MLLW? 55-gallon drum (CH) 0.024 0.000014 0.0060 3.6x10° 3.8x10° 0.00051

B-25 box 0.026 0.000016 0.0074 4.4x10° 3.4x10° 0.00051

B-12 box 0.026 0.000016 0.0074 4.4 x10° 1.8x 10° 0.00051

20-foot 1SO 0.024 0.000014 0.0060 3.6x10° 6.2 x 10° 0.00051

RH-LLW/MLLW?® 55-gallon drum (RH) 0.12 0.000071 0.030 0.000018 9.3x 10 0.00051

CH = contact-handled; HEU = highly enriched uranium; INL = Idaho National Laboratory; 1SO = International Organization for Standardization; LANL = Los Alamos

N

ational Laboratory; LCF = latent cancer fatality; LLNL = Lawrence Livermore National Laboratory; LLW = low-level radioactive waste; MLLW = mixed low-level

radioactive waste; rem = roentgen equivalent man; RH = remote-handled; SGT = safeguards transporter; SNM = special nuclear material; TRU = transuranic; Y-12 = Y-12

N
a

ational Security Complex.
LLW and MLLW were assumed to be transported in 55-gallon drums, B-25 boxes, B-12 boxes, and 20-foot SO (Sealand) containers based on historical information
regarding prevalence of use.
RH-LLW and RH-MLLW were assumed to be transported in 55-gallon drums in Type B packages.
TRU waste generated from operation of the Joint Actinide Shock Physics Experimental Research Facility and environmental restoration was assumed to be in standard
waste boxes and transported in TRUPACT-I1 packages.
These transports are performed using secured trailers. These transport trailers have different accident and fatality rates from those used for transporting LLW/MLLW.
The specia nuclear materials and pits are transported in special Type B packaging that are drum-like containers.
Rail shipments would end in arail-to-truck transfer station location. These locations would be either Tecoma, Nevada (for West Wendover, Nevada), or Barstow,
Cadlifornia, and Kingman, Arizona (for Parker, Arizona). After arail shipment ends at atransfer station location, the waste would be transported by truck to the Nevada
National Security Site. The risk factors for rail transports are based on the assumption of Barstow, California, Kingman, Arizona, and Tecoma, Nevada, as transfer station
sSites.
No RH-TRU was identified.
Therisk factors are the maximum values for transport within Nevada.
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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

During accident conditions, the population would be exposed to radiation from released radioactivity if
the package is breached. If the package remains unbreached, the population exposure would be limited to
direct radiation emanating from the package. For the accidents with no release, the anaysis
conservatively assumed that it would take about 12 hours to remove the package and/or vehicle from the
accident area (DOE 20024). Accidents leading to a loss of cask shielding would only be applicable to
those shipments that use shielded casks, such as transport of remote-handled Class C and TRU wastes.

L CFs represent the number of additional latent fatal cancers among the exposed population. To calculate
the number of LCFs, the incident-free population dose and accident population dose were multiplied by
the health risk factor of 0.0006 cancer fatalities per person-rem of exposure. The nonradiological risk
factors are nonoccupational traffic fatalities resulting from transportation accidents and are representative
of the national mean rates.

Transportation risks were cal culated assuming that wastes would be transported using either truck only or
a combination of rail and truck. In this latter case, shipments involving both modes of transport would
involve workers who would transfer waste containers from railcars to trucks (or vice versa) at a transfer
station.

As indicated in Table E-10, al risk factors are less than 1. This means that no LCFs or traffic fatalities
are expected to occur during each transport. For example, the risk factors for truck crewmembers and the
general population for transporting one shipment of LLW or MLLW in 55-gallon drums from the
Northeast region to the NNSS are given as 0.000035 and 0.000016 L CFs, respectively. Thisrisk can also
be interpreted as meaning that there is a chance of 1 additional LCF could be experienced among the
exposed workers from exposure to radiation during 29,000 shipments of LLW or MLLW in 55-gallon
drums from the Northeast region to the NNSS. Similarly, there is a chance of 1 additional LCF could be
experienced among the exposed general population residing along the transport route during
63,000 shipments of 55-gallon drums. These are essentialy equivalent to zero risk. Note that the
maximum allowable dose rate in the truck cabin is less than or equa to 2 millirem per hour, and the
maximum annual dose to a commercid truck driver is 100 millirem per year, unless the individua is a
trained radiation worker, in which case the administrative annua dose limit would be 2rem
(DOE 1999a). The values could be higher if drivers are radiation workers operating under a federally or
state-licensed program (49 CFR 173.441). Anindividua receiving a dose of 100 millirem would have an
expected risk of developing alatent fatal cancer of 0.00006. The same individual is expected to receive a
dose of about 620 millirem per year on average from background and other sources of radiation
(NCRP 2009).

As discussed in Section E.6.3, the accident dose is caled the “dose risk” because the values incorporate
the spectrum of accident severity probabilities and associated consequences (e.g., dose). The accident
dose risks are very low because accident severity probabilities (i.e., the likelihood of accidents leading to
confinement breach of a package or shipping cask and release of its contents) are small, and the content
and form of the wastes (such as solid dirt-like contamination) are such that they would lead to
nondispersible and mostly noncombustible release. Although persons reside within a 50-mile radius of
the transportation route, they are generaly quite far from the route. Because RADTRAN uses an
assumption of homogeneous population, it would grestly overestimate the actua doses.

Table E-11 provides the estimated numbers of combined LLW and MLLW shipments from each region
of the United States and from onsite sources for each alternative for truck transport, by container type (as
described in Section E.4.2). The number of rail shipments of LLW/MLLW to a rail-to-truck transfer
station was assumed to be one-half the number of truck shipments; however, because the rail cargo would
have to be transferred to trucks to complete the trip to NNSS, the number of trucks traveling through the
Las Vegas Valley from the transfer station would be the same as under the all-truck scenario.

E-42



Appendix E
Evaluation of Human Health Effects from Transportation

Table E-11 Estimated Number of Truck Shipments of L ow-L evel Radioactive/Mixed L ow-L evel
Radioactive Waste Under Each Alternative®

Total Number Container Type
I n-State/Out-of -State Source of Shipments Drums | B-25 Box | Sealand” | B-12 Box | Type B Container ©
No Action and Reduced Oper ations Alter natives
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 Operations Alternative

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 supersacks would be transported in Sealand containers.

A Type B container is used to transport remote-handled LLW or MLLW.

Includes shipment of MLLW from NNSSto Oak Ridge, Tennessee area for treatment, and its return to NNSS.

Includes shipments analyzed in other NEPA documents as follows: 1,026 truck shipments from Paducah in the South region
(DOE 2004b, DOE 2002d) and 553 truck shipments from Portsmouth in the Upper Midwest region (DOE 2004a,

DOE 2002d). 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 under the No Action and Reduced Operations Alternatives and
13,000 shipments of Sealand containers under 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 2010b); 367 shipments of uranium-233 downblending waste from
Oak Ridge National Laboratory in the South region (DOE 2010a); uranium oxide conversion product consisting of

7,240 truck shipments from Paducah, Kentucky, in the South region (DOE 2004b); and 5,834 truck shipments from
Portsmouth, Ohio, in the Upper Midwest region (DOE 20044a). 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 2004b) and 3,216 from Portsmouth (DOE 2004a). This does not include shipments that would

~ occur after 2020.

I Thetotal values provided for each container type include 26,000 ‘ Other Out-of-State Shipments.” See footnotei for details.

® a o o
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TRU waste would be generated at the NNSS under all alternatives. The TRU waste projected to be
shipped would include waste in storage and TRU waste generated by JASPER operations from 2011
to 2020, the two 3-foot-diameter steel spheres containing plutonium that were used in subcritical
experiments and are now stored at the NNSS, and TRU waste from environmental restoration activities at
the TTR and Nevada Test and Training Range. Table E-12 shows the number of shipments of TRU
waste, specia nuclear material, radioisotope thermoel ectric generators, and nuclear weapons under each
alternative.

Table E-12 Estimated Number of Shipments of Transuranic Waste, Radioisotope Ther moelectric
Generators, Special Nuclear Material, and Nuclear Weapons®

Number of Shipments
No Action Expanded Operations | Reduced Operations
Origin or Activity Alternative Alternative Alternative
Transuranic Waste
JASPER® 16 36 11
Environmental Restoration 6 6 6
Radioisotope Thermoelectric Generators
Norfolk, Virginia ‘ 3 | 10 | 3
Sealed Sour ces
San Antonio, Texas | 120 | 240 | 120
Special Nuclear Material
Lawrence Livermore National Laboratory 3 3 3
(Global Security SNM)
Lawrence Livermore National Laboratory (highly 1 1 1
enriched uranium)
Los Alamos Nationa Laboratory (uranium-233) 0 0
Idaho National Laboratory (ZPPR) 0 0
Idaho National Laboratory (ZPPR) — plutonium material 0 0
Oak Ridge Nationa Laboratory (uranium-233) 0 32 0
Lawrence Livermore National Laboratory 120 240 60
(target material for JASPER)
Nuclear Weapons
Transport to/from the NNSS 0 8,200 ¢ 0
Weapon Component Disposition ¢ 0 2,010 0

JASPER = Joint Actinide Shock Physics Experimental Research Facility; NNSS = Nevada National Security Site;

SNM = specia nuclear materia; ZPPR = Zero Power Plutonium Reactor.

& Number of shipments are for one-way, except for two-way transport of nuclear weapons that would undergo refurbishment
at the NNSS.

® |ncludes number of shipments related to transuranic waste in storage.

¢ Includes 100 shipments per year of nuclear weapons to the NNSS for disassembly and 360 shipments per year of nuclear
weapons to the NNSS to support component exchange. Includes 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 and 1 shipment per year of milliwatt generators to Los Alamos National Laboratory.
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Under the Expanded Operations Alternative, it was assumed there would be 360 shipments of nuclear
weapons per year to and from the NNSS for component replacement and 100 shipments per year of
nuclear weapons to the NNSS for disassembly. For analytical purposes, it was assumed that each weapon
disassembly would result in 1 shipment of plutonium to the Pantex Plant and 1 shipment of enriched
uranium to the Y—12 National Security Complex. Disassembly of 100 nuclear weapons would also result
in 10 shipments of milliwatt generators to Los Alamos National Laboratory. NNSA would use certified
Type B packages and transport these packages using DOE’s SGTs.

There would be 124 shipments of special nuclear material under the No Action Alternative, 64 shipments
under the Reduced Operations Alternatives, and 292 shipments under the Expanded Operations
Alternative. The transport of sealed sources would occur under al aternatives, with twice the number
occurring under the Expanded Operations Alternative compared to the other aternatives.

E.7.1 Constrained Case

TablesE-13 and E-14 show the risks of transporting radioactive waste and radioactive materias,
respectively, under each aternative for the Constrained Case. The risks are calculated by multiplying the
previoudy given per-shipment factors by the number of shipments over the duration of the program and,
for radiological doses, by the health risk conversion factors. The risks are for the transport of the
radioactive wastes over a 10-year period under each alternative.

The values presented in Tables E-13 and E-14 show that the total radiological risks (the product of
consequence and frequency) are small under al three alternatives. For truck drivers, about 1 (1.0) LCF
could occur under the No Action and Reduced Operations Alternatives, and 3 (3.2) LCFs could occur
under the Expanded Operations Alternative, assuming no administrative controls are applied. These
results reflect the sum of the risks associated with transport of LLW, MLLW, and other radioactive
wastes and materials. For rail workers, less than 1(0.3) LCF could occur under the No Action and
Reduced Operations Alternatives, and 1 (0.6) LCF could occur under the Expanded Operations
Alternative, assuming no administrative controls are applied. Note that the maximum annual dose to a
transportation worker would be limited to 100 millirem per year, unless the individua is a trained
radiation worker, in which case the administrative annual dose limit would be 2 rem (DOE 1999a).? The
potential for a trained radiation worker to develop a latent fatal cancer from the maximum annual
exposure is 0.001; therefore, no individual transportation worker is expected to develop a latent fatal
cancer from exposures during activities under al three alternatives.

The risk to the public from incident-free truck transport of all radioactive materials and wastes would be
less than 1 (0.2) LCF under the No Action and Expanded Operations Alternatives and about 1 (0.8) LCF
under the Expanded Operations Alternative. If rail transport were used to transport LLW and MLLW to
the NNSS, then the radiological risk from al rail-to-truck transports would be less than 1 (0.1) LCF under
the No Action and Expanded Operations Alternatives, but about 1 (0.5) LCF under the Expanded
Operations Alternative.

Nonradiological accident risks (the potential for fatalities as a direct result of traffic accidents) present the
greatest risks. The impacts of using only trucks for transporting radioactive materials would range from
2to 7 traffic fatalities among the alternatives, while using rail-to-truck transport would cause impacts
ranging from 6to 16 traffic fataities. Considering that the transportation activities analyzed in this
SWEIS would occur over a period of 10 years and that the average number of traffic fatdities in the
United States is about 40,000 per year (NHTSA 2006), the traffic fatality risk under al alternatives would
be small.

2 A DOE transportation contractor may choose another dose limit for workers, but this doseis limited to 5 rem per year as set
forthin 10 CFR 20.1201.
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Table E-13 Risksof Transporting Radioactive Waste Under Each Alter native— Constrained Case®

I ncident-Free Conditions

Accident Conditions

One-Way | One-Way
Number | Kilometers | Miles Crew Population Roundtrip
Transport of Traveled Traveled Dose Dose Radiolo%ical Nonradiological
Region Mode Shipments | (million) | (million) | (person-rem) Risk ° (person-rem) Risk” Risk Risk °
No Action Alternative
Truck 140 0.7 0.4 8.5 5x 107 2.7 2x107° 3x10° 2 x 107
Northeast Rail only ° 70 0.4 0.2 2.6 2x10° 11 7 x 10 1x10° 6 x 107
Rail/Truck ® 220 0.4 0.3 35 2x10° 14 8x10° 1x10° 6 x 10°
Truck 9,200 32.2 20 1,500 9x 10* 220 1x10? 6x10° 1
South Rail only ° 4,500 17.1 10.6 340 2x10! 120 7x10° 2x10° 3
Rail/Truck ® 13,700 221 13.7 560 3x10? 150 9x 107 3x10° 3
Truck 120 0.5 0.3 6.8 4x10° 2.0 1x10° 2x10° 1x 102
Southeast Rail only ° 60 0.2 0.15 1.8 1x10° 0.69 4x10" 7x107 4x10?
Rail/Truck ® 180 0.3 0.19 2.7 2x10° 0.92 6 x 10 8x 107 2x 1073
Truck 10,200 343 21.3 520 3x10? 130 8 x 107 1x 10" 1
Upper Midwest Rail only ° 5,100 16.7 10.4 120 7 x 107 33 2 x 102 3x10° 3
Rail/Truck ® 15,300 222 13.8 210 1x10? 52 3x107 4x10° 3
Truck 3,100 44 2.7 65 4x10° 28 2 x 107 9x10° 1x10?
Southwest Rail only ° 1,600 27 1.7 22 1 x 102 6.0 4x10° 3x10° 4x10!
Rail/Truck ¢ 4,700 44 2.8 42 3x10? 15 9x10° 5x10° 5x 10"
Truck 1,200 1.6 1.0 28 2 x 107 6.1 4x10° 2x10° 5x 107
Mountain West Rail only ° 620 0.3 0.2 57 3x10° 2.4 1x 1073 4 x107 5x 102
Rail/Truck ® 1,900 13 0.8 22 1x10? 55 3x 1073 6x 107 8 x 1072
Truck 1,100 1.2 0.8 16 1x10° 6.0 4x10° 5x10° 4% 10?
West Rail only ° 530 0.5 0.3 5.2 3x10° 2.1 1x10° 2 x10° 8 x 10
Rail/Truck ® 1,600 1.1 0.7 13 8x10° 47 3x10° 3x10° 1x10?
Truck 7 0.02 0.01 0.25 1x 10" 0.085 5x 10° 1x 107 6 x 10
Northwest Rail only ° 4 0.01 0.01 0.08 5x10° 0.029 2x10° 3x10*° 2x10°
Rail/Truck ¢ 10 0.01 0.01 0.13 8x10° 0.04 3x10° 4x10°® 2x10°
Truck 25,100 74.8 46.48 2,100 13 400 2x10* 2x 10" 2
Total - LLW/MLLW from ooy e 12,500 380 236 500 3x 10" 160 1x10° | 6x10° 6
out-of -state regions - 5 - = —
Rail/Truck 37,600 51.8 32.2 850 5x 10 230 1x10 8 x 10 6
Onsite Truck 2,000 0.05 0.03 40 2x10° 15 9x10™ 2x10°® 1x10°
ER Waste (TTR/Nevada Test | Truck 230 0.09 0.05 0.015 9x10° 0.0020 1x10° 1x10% 2x 103
and Training Range)
TRU waste Truck 22 0.03 0.02 11 6 x 10 0.36 2x10™ 5x 10° 9x 10™
RTGs Truck 3 0.01 0.01 0.37 2x 10" 0.49 3x10* 2x10°® 2x10°
Total — radioactive waste Truck 27,400 75.0 46.6 2,100 1 400 2x 10* 2 x 10" 2
transport Rail/Truck ¢ 40,000 52.0 323 860 5x10? 230 1x10? 8x10° 6
Transport through Nevada' | Truck 25,100 8.2 5.1 210 1x 10" 38 2x 107 4x10° 2x 10"
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One-Way One-Way I ncident-Free Conditions Accident Conditions
Number | Kilometers | Miles Crew Population Roundtrip
Transport of Traveled Traveled Dose _ Dose _ Radic_)loc%ical Nonra(_jiol ogical
Region Mode Shipments | (million) (million) | (person-rem) Risk " (person-rem) Risk” Risk Risk "
Expanded Oper ations Alter native
Northeast Truck 300 14 0.9 18 1x10? 5.7 3x10° 6x10° 5x 107
Rail only ° 150 07 0.5 5.3 3x10° 2.3 1x 107 2x10° 1x 10"
Rail/Truck ® 450 0.9 0.6 7.2 4x10° 2.8 2x10° 3x10° 1x10?
South Truck 19,300 67.3 418 3,500 2 470 3x10? 4x10° 2
Rail only ° 9,600 36.2 22,5 700 4x10" 240 1x 10" 5x10° 6
Rail/Truck ® 28,900 46.7 29.0 1,200 7 x 10 310 2x10* 6x10° 6
Southeast Truck 310 12 0.8 17 1x10° 5.1 3x10° 5x10° 4% 10?
Rail only ° 160 0.7 0.4 48 3x10° 1.9 1x10° 2 x10° 1x10?
Rail/Truck ® 470 0.8 0.5 7.2 4x10° 25 1x10° 2x10° 5x10°
Upper Midwest Truck 20,100 67.6 42.0 1,000 6x 10" 260 2x 10" 2x10* 2
Rail only ° 10,100 32.9 20.4 250 1x10? 64 4 %102 5x 10° 5
Rail/Truck ® 30,200 438 272 410 2x10? 100 6 x 10° 8x10° 5
Southwest Truck 7,800 10.9 6.8 160 1x10? 70 4% 102 2x10° 3x10?
Rail only ° 3,900 6.9 43 56 3x 107 15 9x10° 7x10° 1
Rail/Truck ® 11,700 11.1 6.9 110 6 x 1072 37 2 x 107 1x10° 1
Mountain West Truck 3,100 40 25 64 4% 10? 15 9x10° 6x10° 1x10?
Rail only ° 1,600 0.8 0.5 14 8 x 107 5.8 3x 103 9x 10" 1x10?
Rail/Truck ® 4,700 3.1 2.0 50 3x10? 13 8x10° 2x10° 2x10*
West Truck 3,000 35 2.2 44 3x107? 18 1x 107 1x10° 1x10?
Rail only ° 1,500 15 0.9 15 9x10° 6.0 4x10° 4x10° 2x 10"
Rail/Truck ® 4,500 3.2 2.0 36 2x10? 14 8x10° 7x10° 3x10?
Northwest Truck 24 0.06 0.04 0.7 4% 10* 0.3 1x 10" 3x107 2x10°
Rail only ° 12 0.04 0.02 0.24 1x10* 0.1 6 x 10° 7x10% 5x 107
Rail/Truck ® 36 0.05 0.03 0.39 2x 10" 0.14 8 x 10° 9x10°® 5x 107
Total —LLW/MLLW from | Truck 54,000 156 96.9 4,900 3 850 5x 107 3x10* 5
out-of-state regions Rail only ° 26,900 79.7 495 1,000 6x10? 340 2x 107 1x 10" 13
Rail/Truck ¢ 80,900 110 68.4 1,800 1 480 3x10? 2x10* 13
Onsite Truck 2,300 0.06 0.04 42 2x10° 15 9x 10 2x10°® 2x10°
ER Waste (TTR/Nevada Test | Truck 13,100 4.9 3.0 0.8 5x 10" 0.3 2x10* 6x10™ 1x10"
and Training Range)
TRU waste ® Truck 42 0.05 0.03 2.1 1x10° 0.7 4x10* 9x10° 2x10°
RTGs Truck 10 0.05 0.03 12 7 x 10 16 1x10° 5x 10° 7 %107
Paducah DUF Truck 7,200 20.4 12.7 120 7 x 107 80 5x 107 3x10° 5x 10
DOE/EIS-359 ¢ Rail 2,900 9.9 6.2 370 2x10? 14 8x10° 2x10° 2x10*
Portsmouth DUFg Truck 5,800 19.6 12.2 120 7 x 107 78 5x 107 7x10° 4x10?
DOE/EIS-360 ° Rail 2,300 9.4 5.84 330 2 x10? 14 9x 107 3x10° 3x 10"
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OneWay | One-Way I ncident-Free Conditions Accident Conditions
Number | Kilometers | Miles Crew Population Roundtrip
Transport of Traveled Traveled Dose Dose Radiol o%ical Nonradiological

Region Mode Shipments | (million) | (million) | (person-rem) Risk " (person-rem) Risk” Risk Risk "
West Valley Truck 12,000 480 29.9 230 1x 10? 64 4x 107 9x10° 9x 10"
DOE/EIS-0226 Rail 6,100 265 16.5 9.3 6 x 10° 14 8 x 10° 3x10° 2
ORNL (uranium-233) Truck 367 No data No data No data No data 9.5 6x10° 7x 102 <1
DOE/EA-1651"
Total — radioactive waste Truck 94,800 249 155 5,300 31 1,100 7x 10" 1 x 10 7
transport Rail/Truck ° 108,000 160 100 2,500 15 530 3x10" 5x10° 16
Transport through Nevada' | Truck 54,100 17.9 11.1 430 3x 10" 84 5 x 107 9x10° 5x 10"

Reduced Operations Alter native
Total —LLW/MLLW from Truck See No Action Alternative
out-of -state regions Rail See No Action Alternative
Rail/Truck See No Action Alternative

TRU waste ® Truck 17 0.02 0.01 0.8 5x 10 0.3 2x10* 4x10° 7x10*
Onsite Truck See No Action Alternative
RTGs Truck See No Action Alternative
ER Waste (TTR/Nevada Test | Truck See No Action Alternative
and Training Range)
Transport through Nevada' | Truck See No Action Alternative

< = less than; DUFs = depleted uranium hexafluoride; ER = Environmental Restoration; LLW = low-level radioactive waste; MLLW = mixed low-level radioactive waste;
ORNL Oak Ridge National Laboratory; rem = roentgen equivalent man; RTG = radioisotope thermoel ectric generator; TRU = transuranic; TTR = Tonopah Test Range.

& LLW and MLLW were assumed to be transported in 55-gallon drums, B-25 boxes, B-12 boxes, and 20-foot 1SO (Sealand) containers based on historical information regarding
prevalence of use.

Risk is expressed in terms of LCFs, except for nonradiological risk, whereit refers to the number of traffic accident fatalities. Accident dose risk can be calculated by dividing the risk
values by 0.0006 (DOE 20033).

These values reflect only the portion of the routes traveled by railcar.

These values reflect the combined use of rail and truck after rail transporting radioactive waste to the NNSS vicinity.

Transuranic waste is first transported to Idaho National Laboratory for characterization and then transported back to the NNSSwith final disposal at the Waste Isolation Pilot Plant.
The cited risk values are representative of the portion of the routes for transporting LLW and MLLW within Nevada to the NNSS, excluding shipments identified in other NEPA
documentation. The stated risks for travel within Nevada are included in the risks for the regional routes shown in the table. The values for the Reduced Operations Alternative are
similar to those for the No Action Alternative.

The risks from transporting Paducah and Portsmouth DUFs conversion wastes and the West Valley wastes to the NNSS are directly from their respective site EISs (DOE 20043,
2004b, 2010b), proportionally adjusted for a 10-year period. Therail transport risk values for these analyses consider direct transport to the NNSS; therefore, the risks do not include
truck transport from a transfer station. If rail-to-truck transport was used for these shipments, the incident-free risk would be lower, while the accident risk would be slightly higher,
given the results of transporting LLW and MLLW. Transportation risks from transporting wastes associated with these waste streams generated beyond this 10-year period are
included in the cumulative impacts (see Chapter 6 of this NNSS SWEIS).

DOE 2010a.

Note: To convert kilometers to miles, multiply by 0.62137. Total may not equal the sum of the contributions due to rounding. Also due to rounding, the cited risk values are different
from multiplication of dose by the dose risk factor of 0.0006 L CFs per person-rem.
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Table E-14 Risksof Transporting Radioactive Materials Under Each Alternative — Constrained Case

Incident-Free Conditions

Accident Conditions

One-Way One-Way :
Number Kilometers Miles Crew Population Roundtrip
of Traveled Traveled Dose Dose Radiological | Nonradiological
Material Shipments (million) (million) (person-rem) | Risk® | (person-rem) | Risk? Risk ° Risk &
No Action Alter native
Special Nuclear Material 120 0.1 0.09 0.13 8x10° 0.09 6 x 10° 8x10°® 5 x 10°
Special Nuclear Material — in Nevada 120 0.04 0.02 0.028 2x10° 0.015 9x10° 1x10° 9x10°
Sealed Sources 120 0.3 0.2 17 1x 10 43 3x10° 1x107 9x10°
Sealed Sources —in Nevada 120 0.04 0.02 22 1x10° 0.55 3x10* 3x10° 1x10°
Expanded Operations Alter native
Special Nuclear Material 290 0.4 0.3 13 8x 10" 0.77 5x 107 2x107 1x 1072
Special Nuclear Material — in Nevada 290 0.09 0.06 0.17 1x 10" 0.11 7x10° 2x10° 2x10*
Weapon Component Disposition 2,000 35 2.2 10 6 x 10 12 7 %1073 7 %107 1x107?
Weapon Component Disposition — 2,000 0.6 0.38 12 7 x10* 1.4 8x10* 5x 10°® 2x 103
in Nevada
Weapon Transport 8,200 38.2 237 210 1x10" 240 1x10" 2x10° 1x10"
Weapon Transport — in Nevada 8,200 25 16 14 9x10° 16 1x10? 4x107 6 x 10°
Sealed Sources 240 05 0.34 33 2x 102 85 5x10° 2x107 2x 102
Sedled Sources —in Nevada 240 0.07 0.05 44 3x10° 11 7% 10" 6x10° 2x10°
Reduced Operations Alter native

Special Nuclear Material 60 0.07 0.05 0.083 5x 10° 0.069 4x10° 4x10°® 5x 107
Special Nuclear Material —in Nevada 60 0.02 0.01 0.015 9x10° 0.0084 5x10° 7x10° 5x10