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5.0 ENVIRONMENTAL CONSEQUENCES 

This chapter provides the scientific and analytical basis for the comparison of the alternatives identified in 
this Site-Wide Environmental Impact Statement for the Continued Operation of the Department of 
Energy/National Nuclear Security Administration Nevada National Security Site and Off-Site Locations 
in the State of Nevada (NNSS SWEIS).  This discussion addresses the potential direct and indirect effects 
of each of the alternatives.  Within this chapter, the analysis is organized based on the following 
geographic sites covered within this site-wide environmental impact statement (SWEIS):  the Nevada 
National Security Site (NNSS); the Remote Sensing Laboratory (RSL) at Nellis Air Force Base; the North 
Las Vegas Facility (NLVF); and the Tonopah Test Range (TTR).  For each geographic site, potential 
environmental consequences are then addressed for the following environmental resource areas: 

• Land Use 

• Infrastructure and Energy 

• Transportation 

• Socioeconomics 

• Geology and Soils 

• Hydrology 

• Biological Resources 

• Air Quality and Climate 

• Visual Resources 

• Cultural Resources 

• Waste Management 

• Human Health 

• Environmental Justice 

Within each environmental resource area, this SWEIS analyzes the potential environmental consequences 
associated with the three alternatives (No Action, Reduced Operations, and Expanded Operations) 
identified in Chapter 3 of this SWEIS.  Under each alternative, the potential environmental consequences 
are also described in relation to the three major missions (National Security/Defense, Environmental 
Management, and Nondefense) described in Chapter 3 of this SWEIS.  For some environmental resource 
areas, additional technical information used to support the analysis is contained in separate appendices.  
A summary comparison of the mission-based program activities under each of the proposed alternatives is 
presented in Chapter 3, Table 3–1, of this SWEIS.  Section 5.5, Aggregated Environmental 
Consequences, provides the combined impacts of all four NNSA sites in Nevada for certain 
resource areas. 

Throughout this chapter, the perspectives of American Indian tribes and groups regarding the 
environmental consequences of U.S. Department of Energy/National Nuclear Security Administration 
(DOE/NNSA) activities in Nevada are summarized in shaded and marked text boxes identified with a 
Consolidated Tribes and Organization (CGTO) feather icon.  The full text of American Indian 
perspectives is contained in Appendix C of this SWEIS, which was prepared by the American Indian 
Writers Subgroup of the CGTO. 
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The impact analysis for this SWEIS is based on the best data available, considering current environmental 
conditions, activities, and facilities.  For ongoing activities and existing facilities, DOE/NNSA has 
applied available data and project parameters to support quantitative analyses.  However, this SWEIS also 
addresses a range of reasonably foreseeable projects and activities that may be developed or undertaken 
over the next 10 years, although several projects and ensuing activities are in the early phases of proposal 
development.  For these proposals, conservative assumptions regarding the location and scale of future 
projects and activities were made to provide a basis for programmatic analysis.  As the planning processes 
for future projects are refined, more detailed information will become available to DOE/NNSA.  This 
SWEIS will then serve as a baseline document for the preparation of subsequent, tiered National 
Environmental Policy Act (NEPA) documents for specific projects. 

In this SWEIS, NNSA analyzed potential environmental impacts resulting from proposed activities that 
are reasonably foreseeable (i.e., the activities that may occur within a 10-year planning window), 
including long-term as well as short-term effects.  The durations of impacts vary for individual resource 
areas, and are dependent upon whether the impacts are due to construction activities, which typically 
would last no more than a few years, from the operation of facilities, which would last for many years, or 
from actions for which impacts could last for hundreds of years or longer.  For some resource areas, such 
as biological and cultural resources, potential impacts are primarily dependent on the amount of newly 
disturbed land that would occur from changes to ongoing or proposed projects and activities; these 
impacts would occur “one time” and not change over time.  For other resource areas, such as air quality, 
potential impacts are dependent primarily on the duration of project construction in the short term, and the 
level of operations in the longer term; such longer term impacts would occur on an annual basis, and 
continue for as long as these projects and activities continue.  Although some activities may eventually 
cease, such as disposal of low-level radioactive waste (LLW), potential impacts would not appear for 
many decades, but would then last for hundreds or thousands of years.  The presentation of potential 
environmental impacts in this NNSS SWEIS reflects these durations for each resource area, as appropriate.   

In 2008, NNSA estimated that approximately 80,000 acres (9 percent) of NNSS land has been disturbed.  
Table 5–1 shows the potential amount of additional land disturbance that would result under each of the 
three alternatives addressed in this SWEIS.  Under each alternative in the table, areas of potential land 
disturbances are noted by mission area, program, and activity.  The data used to develop the table were 
derived from the descriptions in Chapter 3; these data include disturbances associated with ongoing and 
proposed activities that were used as a basis for an adequate NEPA analysis as well as disturbances 
associated with potential activities that are less well developed at this time.  In addition, all of these 
potential land disturbances are assumed to affect previously undisturbed land; however, in some cases, 
lands that are currently disturbed would be used for proposed and potential activities.  For these reasons, 
the land disturbance areas displayed in Table 5–1 provide one of the bases for a conservative analysis of 
potential impacts. 



 

 

C
hapter 5 

Environm
ental Consequences 

 

 
 

5-3

Table 5–1  Potential Area of Land Disturbance at the Nevada National Security Site for Each Mission Area, Program, 
and Activity by Alternative a 

Project or Activity 

Number of 
“Events” Over 

10 Years b 

Disturbance 
per “Event" c 

(acres) 

Disturbance by 
Project or Activity d 

(acres) 

Total 
Disturbance by 

Program e (acres) 

Total Disturbance by 
Mission and Alternative  f 

(acres) 
NO ACTION ALTERNATIVE 

NATIONAL SECURITY/DEFENSE MISSION 
Stockpile Stewardship and Management Program 
Dynamic Experiments in Boreholes 5 20 100  
Explosive Experiments 100 5 500 
Drillback Operations 5 5 25 
OST Training and Exercises g 60 1 60 
Total Stockpile Stewardship and Management Program  685  
Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs 
Releases of Chemicals and Biological Simulants 15 1 15   
Total Nuclear Emergency Response, Nonproliferation, and 
Counterterrorism Programs 

 15 

Work for Others Program 
Total Work for Others Program   0  
TOTAL NATIONAL SECURITY/DEFENSE MISSION    700 
ENVIRONMENTAL MANAGEMENT MISSION 
Waste Management Program 
Area 5 RWMC 1 190 190  
Total Waste Management Program   190  
Environmental Restoration Program 
UGTA Characterization and Monitoring Wells h 50 10 500  
Soils Projects i 1 420 420 
Total Environmental Restoration Program   920  
TOTAL ENVIRONMENTAL MANAGEMENT 
MISSION  

  1,110 
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Project or Activity 

Number of 
“Events” Over 

10 Years b 

Disturbance 
per “Event" c 

(acres) 

Disturbance by 
Project or Activity d 

(acres) 

Total 
Disturbance by 

Program e (acres) 

Total Disturbance by 
Mission and Alternative  f 

(acres) 
NONDEFENSE MISSION 
General Site Support and Infrastructure Program   
Total General Site Support and Infrastructure Program  0  
Conservation and Renewable Energy Program   
Total Conservation and Renewable Energy Program  0  
TOTAL NONDEFENSE MISSION   0 
TOTAL NO ACTION:  DOE/NNSA   1,810 
Commercial/Demonstration    
Commercial 240-Megawatt Solar Power Generation Facility j 1 2,650 2,650   
Total Commercial/Demonstration    2,650  
TOTAL NO ACTION   4,460 

EXPANDED OPERATIONS ALTERNATIVE 
NATIONAL SECURITY/DEFENSE MISSION 
Stockpile Stewardship and Management Program 
Dynamic Experiments in Boreholes 5 20 100  
Explosives Experiments 500 5 2,500 
Depleted Uranium Experiment Sites 3 40 120 
Drillback Operations 5 5 25 
OST Training and Exercises g 60 1 60 
OST Training Facility 1 10,000 10,000 
Total Stockpile Stewardship and Management Program   12,805  
Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs 
Arms Control Treaty Verification Test Bed k 1 100 100  
Urban Warfare Complex k 1 100 100 
Releases of Chemicals and Biological Simulants 15 1 15 
Total Nuclear Emergency Response, Nonproliferation, and 
Counterterrorism Programs 

 215  

Work for Others Program 
IED Research and Defeat Facility k 1 75 75  
Miscellaneous Aviation Facilities 1 15 15 
Active Interrogation Facilities k 1 125 125 
Radioactive Tracer Experiments 1 20 20 



 

 

C
hapter 5 

Environm
ental Consequences 

 

 
 

5-5

Project or Activity 

Number of 
“Events” Over 

10 Years b 

Disturbance 
per “Event" c 

(acres) 

Disturbance by 
Project or Activity d 

(acres) 

Total 
Disturbance by 

Program e (acres) 

Total Disturbance by 
Mission and Alternative  f 

(acres) 
Miscellaneous Test Bed Facilities k 1 200 200 
Total Work for Others Program   435  
TOTAL NATIONAL SECURITY/DEFENSE MISSION    13,455 
ENVIRONMENTAL MANAGEMENT MISSION 
Waste Management Program 
Area 5 RWMC 1 600 600  
Sanitary Landfill Area 23 1 15 15 
Sanitary/D&D/Construction Waste Landfill Area 25 1 20 20 
Total Waste Management Program   635  
Environmental Restoration Programs 
UGTA Characterization and Monitoring Wells h 50 10 500  
Soils Project i 1 420 420 
Total Environmental Restoration Program   920  
TOTAL ENVIRONMENTAL MANAGEMENT 
MISSION  

 1,555 

NONDEFENSE MISSION 
General Site Support and Infrastructure Program 
138-kilovolt Transmission Line Rebuild l 38.5 miles 12 467  
Total General Site Support and Infrastructure Program   467  
Conservation and Renewable Energy Program 
5- Megawatt Photovoltaic Solar Power Generation Facility, 
Area 6 

1 50 50  

Total Conservation and Renewable Energy Program   50  
TOTAL NONDEFENSE MISSION    517 
TOTAL DOE/NNSA   15,527 
Commercial/Demonstration    
Commercial 1,000-Megawatt Solar Power Generation 
Facility(ies) j 

1 10,300 10,300   

Geothermal Power System Demonstration Project 1 50 50  
Total Commercial/Demonstration    10,350  
TOTAL EXPANDED OPERATIONS   25,877 



 

 

D
raft Site-W

ide Environm
ental Im

pact Statem
ent for the C

ontinued O
peration of the D

epartm
ent of Energy/N

ational N
uclear 

Security Adm
inistration N

evada N
ational Security Site and O

ff-Site Locations in the State of N
evada 

 

5-6 
 

Project or Activity 

Number of 
“Events” Over 

10 Years b 

Disturbance 
per “Event" c 

(acres) 

Disturbance by 
Project or Activity d 

(acres) 

Total 
Disturbance by 

Program e (acres) 

Total Disturbance by 
Mission and Alternative  f 

(acres) 
REDUCED OPERATIONS ALTERNATIVE 

NATIONAL SECURITY/DEFENSE MISSION 
Stockpile Stewardship and Management Program 
Dynamic Experiments in Boreholes 5 20 100  
Explosives Experiments 50 5 250 
Drillback Operations 5 5 25 
OST Training and Exercises g 40 1 40 
Total Stockpile Stewardship and Management   415  
Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs 
Releases of Chemicals and Biological Simulants 15 1 15  
Total Nuclear Emergency Response, Nonproliferation, and 
Counterterrorism Programs 

 15  

Work for Others Program 
Total Work for Others Program    0  
TOTAL NATIONAL SECURITY/DEFENSE MISSION    430 
ENVIRONMENTAL MANAGEMENT MISSION 
Waste Management Program 
Area 5 RWMC 1 190 190  
Total Waste Management Program  190  
Environmental Restoration Program 
UGTA Characterization and Monitoring Wells h 50 10 500  
Soils Project i 1 420 420 
Total Environmental Restoration Program  920  
TOTAL ENVIRONMENTAL MANAGEMENT 
MISSION  

  1,110 

NONDEFENSE MISSION 
General Site Support and Infrastructure Program 
Total General Site Support and Infrastructure Program  0  
Conservation and Renewable Energy Program 
Total Conservation and Renewable Energy Program  0  
TOTAL NONDEFENSE MISSION   0 
TOTAL DOE/NNSA   1,540 
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Project or Activity 

Number of 
“Events” Over 

10 Years b 

Disturbance 
per “Event" c 

(acres) 

Disturbance by 
Project or Activity d 

(acres) 

Total 
Disturbance by 

Program e (acres) 

Total Disturbance by 
Mission and Alternative  f 

(acres) 
Commercial/Demonstration    
Commercial 100-Megawatt Solar Power Generation Facility j 1 1,200 1,200   
Total Commercial/Demonstration    1,200  
TOTAL REDUCED OPERATIONS  2,740 
D&D = decontamination and decommission; IED = Improvised Explosive Device; OST = Office of Secure Transportation; RWMC = Radioactive Waste Management 
Complex; UGTA = Underground Test Area Project. 
a  This table includes potential projects and activities that could impact previously undisturbed land but excludes those, such as a new Security Building in Area 23 or 

Reconfiguration of Mercury, that NNSA is certain would be located in previously disturbed areas. 
b  Number of “Events” Over 10 Years is the estimated maximum number of times a proposed or potential project or activity would be conducted over the next 10 years or the 

number of facilities that would be developed for a type of activity. 
c  Disturbance per “Event" (acres) is the estimated area of land disturbance, in acres, resulting from a single occurrence of a proposed or potential project or activity. 
d  Total Disturbance by Activity equals Disturbance per “Event” × Disturbance per “Event” for a particular proposed project or activity. 
e  Total Disturbance by Program is the aggregated total of acres of potentially disturbed land in the Total Disturbance by Activity column for the specified program. 
f  Total Disturbance by Mission and Alternative is the aggregated total of acres of potentially disturbed land for all programs within a particular mission area and the 

cumulative total for a specified alternative. 
g  For OST exercises it is conservatively assumed that for each event 1 acre of land immediately adjacent to an existing road would be disturbed by overland vehicle 

movements 
h  UGTA characterization and monitoring wells would be located on the NNSS, Nevada Test and Training Range, and possibly on Bureau of Land Management (BLM) land 

and private property. 
i  Soils Project land disturbance includes sites on the NNSS and Nevada Test and Training Range (except for the TTR). 
j  The acres of disturbance for the commercial solar power generation facility(ies)under each alternative include estimated disturbance to construct the necessary electrical 

transmission lines to interconnect the facilities to the main transmission grid. 
k  These projects are included in the analysis on a “programmatic” level but additional NEPA analysis would be required as specific projects are developed beyond a 

conceptual stage. 
l  Disturbance for rebuilding the “backbone” electrical transmission line on the NNSS assumes 100 feet of disturbance along the entire 38.5 miles of the project. 
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5.1 Nevada National Security Site 

The following sections describe the potential environmental consequences associated with the proposed 
alternatives in this SWEIS, as well as ongoing programs at the NNSS. 

5.1.1 Land Use 

Land use impacts are considered broadly in this SWEIS to include both land and airspace.  The criteria 
used in this analysis of potential impacts on land use and airspace resources resulting from activities of 
DOE/NNSA in the State of Nevada are: 

• Compatibility of proposed activities with existing land use and land use designations both on the 
NNSS and in the surrounding areas 

• Availability of sufficient land within the appropriate land use zone for the proposed activities and 
facilities 

• Compatibility of proposed airspace activities with existing airspace use and airspace 
classifications with both civilian and military airspace use 

• Compatibility of proposed activities at RSL, NLVF, and the TTR with surrounding area land uses 
(determined by the evaluation of existing and future land use or resource management plans) 

Impacts on land use were assessed by comparing the compatibility of proposed land uses with existing 
land uses, current and potential activities within the land use zone designations developed by the 
DOE/NNSA, and the assessment of land availability.  Land use compatibility is defined here as the ability 
of two or more land uses to coexist without significant conflict.  Examples of significant conflicts include 
interference of proposed activities with existing activities (including airspace activities); insufficient 
availability of facilities, infrastructure, and/or resources to safely accommodate a proposed activity; and 
activities resulting in human health and safety issues due to poor siting.  Frequently, compatibility 
between land uses exists in varying degrees based on the frequency, duration, and intensity of a proposed 
activity.  The land use zone designations preclude proposed activities from being located within a 
designated zone that would be incompatible with the current or proposed uses.  However, an activity 
could be collocated within a land use zone that it is not normally associated with based on evaluation of 
its compatibility with nearby activities, including consideration of the availability of facilities and 
infrastructure, safety of personnel, and sensitive environments.  Potential impacts on land use 
compatibility are based on qualitative assessments and, to the extent possible, quantitative assessments, of 
the range of activities that could occur under the three missions.  Land disturbance within a given land use 
zone is not considered a land use impact under these criteria unless the disturbance results from a project 
that is incompatible with the land use designation.  Impacts associated with land disturbance that affect 
resources such as soil, biological resources, and cultural resources, are presented in their respective 
resource impact sections in Chapter 5 of this SWEIS.  The following subsections present analyses of the 
land use impacts under each alternative by mission and program. 

Potential development of commercial solar power generation facilities in Area 25 of the NNSS is 
addressed at varying levels under all three alternatives in this NNSS SWEIS.  There is no specific schedule 
for constructing a solar power generation facility at the NNSS, and the analysis of impacts in this NNSS 
SWEIS is included to enable DOE to make a decision about whether to make land and infrastructure now 
under DOE control available for another use by a commercial entity.   
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Impacts on the surrounding land uses near the 
NNSS, RSL, NLVF, and the TTR were 
evaluated by assessing existing and future land 
use and resource management plans to 
determine whether land uses at these NNSA site 
locations are compatible with the surrounding 
land uses.  The primary land uses adjacent to the 
NNSS and the TTR include additional military 
training and exercises within the Nevada Test 
and Training Range lands, as well as grazing, 
mining, and recreation on the Bureau of Land 
Management (BLM)-managed lands.  The 
assessment showed that NNSS operations would 
be compatible with surrounding land uses 
because NNSS activities would occur within 
appropriately designated land use zones and 
existing and proposed experiments and activities 
would be sited to prevent incompatibility with 
adjacent land uses.  Land use at NLVF would be 
compatible with surrounding land use because 
no changes are proposed under any of the 
alternatives and NLVF is located within an area 
that is suitably zoned for NNSA’s activities.  As 
RSL is located on Nellis Air Force Base and any 
activities occurring at this facility would be 
compatible with the U.S. Air Force’s (USAF) 
mission and would occur on land withdrawn for 
the purpose of military training and exercises, no impacts on surrounding land uses would occur.  
Therefore, discussion of the impacts of each alternative will focus on compatibility with NNSA land use 
designations. 

Impacts on airspace were assessed by reviewing the existing airspace classifications and users within the 
region.  Potential impacts on airspace are based on qualitative assessments of the range of potential 
activities under the three missions that could conflict with existing airspace classifications and existing 
airspace use.  Accordingly, the only activities that would affect airspace would be defense-related.  
Therefore, only the National Security/Defense Mission is discussed and evaluated in this section for 
airspace impacts resulting from implementation of the alternatives.   

The variety of NNSA programs requiring occasional flights of helicopters and fixed-wing aircraft 
carrying supplies and personnel would continue to occur under all three alternatives.  The NNSS would 
continue to host the use of aerial platforms (airplanes and helicopters) for research and development, 
training, and exercises.  The inherent constraints of the existing restricted airspace over the NNSS and 
Nevada Test and Training Range would continue to require nonparticipating civil and military aircraft to 
be routed around both sites, as necessary.  NNSS use of airspace is contingent on joint-use status, 
operations in progress, and air traffic considerations.  NNSA is required to coordinate scheduling of 
airspace activities through the Nellis Air Traffic Control Facility, which controls the movement of 
military aircraft in and out of restricted airspace.  While the USAF does not own NNSS airspace, NNSS 
airspace is controlled by Nellis Air Force Base under agreement between NNSA and the USAF. 
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The current level of air traffic control and radar, radio, and navigational aid services would likely be 
maintained or improved under normal upgrade programs.  Based on past trends and improvements in 
communication, no increased impacts on civilian air traffic are expected.  

5.1.1.1 No Action Alternative 

Under the No Action Alternative, current activities and operations would continue and the land use zone 
designations would remain unchanged, except for the Solar Enterprise Zone, which would be 
redesignated as the Renewable Energy Zone.  Figure 5–1 depicts the land use zone designations on the 
NNSS under the No Action Alternative.  No proposed changes would occur to affect existing and 
surrounding land use resources associated with the NNSS.  Land use impacts resulting from the 
development of the Renewable Energy Zone (formerly called the Solar Enterprise Zone) in Area 25 
would not be expected because the facility would be within a land use zone designated for solar power 
development and would not impact surrounding land use resources.  

The impacts on land use for the missions under the No Action Alternative are discussed below. 

5.1.1.1.1 National Security/Defense Mission 

There would be no land use impacts resulting from the continuation of National Security/Defense Mission 
activities at the current levels of operations under the No Action Alternative because activities under this 
alternative would not change.  This section further discusses the potential impacts of the No Action 
Alternative on National Security/Defense Mission programs and use of airspace. 

Stockpile Stewardship and Management Program.  Activities associated with research, design, 
development, and testing of nuclear weapons components and the assessment and certification of their 
safety and reliability would continue within the applicable land use zones.  The NNSS would maintain 
readiness to conduct underground nuclear tests, if directed by the President.  The continuation of stockpile 
stewardship management activities would include disposition of damaged U.S. nuclear weapons, staging 
of nuclear weapons, and disassembly of nuclear weapons.  Drillback operations, which were routinely 
conducted after an underground nuclear test to obtain samples within the explosive cavity region, would 
continue for the purposes of exercising and maintaining this capability and obtaining data for groundwater 
studies.  Drillback operations would occur near the site of a former underground nuclear test event. 

The No Action Alternative assumes the continuation of Stockpile Stewardship and Management Program 
operations at current levels, consistent with existing NNSS land use designations; therefore, no overall 
adverse land use impacts are expected.   

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Because the 
No Action Alternative assumes the continuation of these programs’ current operations and these 
operations are consistent with existing land use designations, no new impacts on land use are expected.  
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Figure 5–1  Land Use Zones on the Nevada National Security Site Under the No Action Alternative 
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Work for Others Program.  This program is hosted by NNSA and provides other Federal agencies, state 
and local government agencies, and nongovernmental organizations with the shared use of certain 
facilities on the NNSS.  Because the No Action Alternative assumes the continuation of this program’s 
current operations and these operations are consistent with existing land use designations, no new impacts 
are expected.   

Airspace.  Under the No Action Alternative, activities at the NNSS would continue at the level of current 
operations; therefore, no new impacts are expected from anticipated airspace activities and requirements.  
NNSA would continue to coordinate the use of airspace with the controlling entity responsible for NNSS 
airspace, the Nellis Air Traffic Control Facility.   

5.1.1.1.2 Environmental Management Mission 

There would be no land use impacts resulting from the continuation of Environmental Management 
Mission activities at the current levels of operations under the No Action Alternative because activities 
would not change.  This section further discusses the potential impacts of the No Action Alternative on 
Environmental Management Mission activities. 

Waste Management Program.  Waste management activities would continue at all existing NNSS 
facilities in accordance with applicable regulatory requirements.  

Environmental Restoration Program.  Current Environmental Restoration Program activities would 
continue.  These activities include the identification, characterization, and remediation of contaminated 
soils and facilities.  Additional drilling of characterization and monitoring wells also is expected to 
continue under this program.  Underground Test Area (UGTA) activities would occur on the NNSS, the 
Nevada Test and Training Range, BLM-managed lands, and privately owned land as necessary and as 
permission is obtained.  These activities would not all occur in areas specifically zoned for this type of 
activity.  There could be a temporary impact if restoration activities are carried out in areas that are not 
consistent with the designated land use identified for that land area; however, coordination with the 
Nevada Test and Training Range or BLM-managed lands and private landowners prior to the 
commencement of UGTA activities would reduce the impacts resulting from this activity.  

5.1.1.1.3 Nondefense Mission 

There would be no land use impacts resulting from the continuation of Nondefense Mission activities at 
the current levels of operations or foreseeable actions under the No Action Alternative because activities 
under this alternative would not change.  This section further discusses the potential impacts of the 
No Action Alternative on Nondefense Mission activities. 

General Site Support and Infrastructure Program.  The substantial infrastructure of the NSSS 
provides all site support activities.  This program includes those activities that are necessary to support 
mission-related programs, such as the construction and maintenance of facilities and warehousing.  The 
infrastructure necessary to support the mission of the NNSS would continue to be maintained, repaired, 
and replaced as necessary.  General Site Support and Infrastructure Program activities would not result in 
any changes to land use, so no land use impacts are expected. 

Conservation and Renewable Energy Program.  Under this program, NNSA would continue to ensure 
that new construction and renovation projects implement design, construction, maintenance, and 
operation practices that support high-performance building goals.  

Land preparation activities associated with the development of a 240-megawatt commercial solar power 
generation facility and associated transmission lines within the Renewable Energy Zone in Area 25 would 
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disturb an area of approximately 2,650 acres.  Although a portion of Area 22 was identified in the Final 
Environmental Impact Statement for the Nevada Test Site and Off-Site Locations in the State of Nevada 
(1996 NTS EIS) (DOE 1996c) for the Solar Enterprise Zone, (now redesignated as the Renewable Energy 
Zone), with the currently available renewable energy technology, it is no longer considered a viable 
location to host a solar power generation facility because of the potential impacts that might result from 
groundwater withdrawal at Devils Hole, a sensitive environmental area that is downgradient from 
Area 22.  Section 5.1.6.2 discusses impacts on groundwater under each alternative.  No impacts on land 
use resulting from this foreseeable action are expected because a solar power generation facility would be 
located within a compatible land use zone.  

Other Research and Development Programs.  The NNSS supports scientific research projects 
conducted by academic entities and other parties under this program, which is currently inactive.  Under 
the No Action Alternative, the NNSS would continue to support this program and, if activated in the 
future, these activities would occur in locations consistent with NNSS land use zone designations.  
Therefore, no impacts on land use are expected.  

5.1.1.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, the following two changes would occur in the NNSS land 
use zone designations: 

• The designated use for Area 15 would be changed from “Reserved” to “Research, Test, and 
Experiment.” 

• Approximately 36,900 acres within Area 25 would be designated as a Renewable Energy Zone, a 
change that would increase the area available for development of a solar power generation facility 
by about 32,800 acres. 

Figure 5–2 depicts land use zones and major facilities at the NNSS under the Expanded Operations 
Alternative.  The proposed revisions to the total acreage of the land use zones under the Expanded 
Operations Alternative are shown in Table 5–2. 

Table 5–2  Changes in Land Use Zones Under the Expanded Operations Alternative 
Land Use Zone Current Acreage Proposed Acreage Percent Change in Acreage

Reserved Zone 410,100 387,500 -5.5 
Research, Test, and Experiment Zone 76,200 92,200 +21 
Renewable Energy Zone a 11,900 44,700 +276 

a The Solar Enterprise Zone was expanded and renamed the Renewable Energy Zone. 
 

Although land use zones under the Expanded Operations Alternative would change, this change is not 
considered an adverse impact.  The NNSS developed the land use zones for internal organizational and 
functional uses and to group similar uses and activities into specific areas based on the support needs of 
NNSS missions, as determined by previous and anticipated uses.  The Renewable Energy Zone would 
reserve a larger land area under the Expanded Operations Alternative than under the No Action 
Alternative.  
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Figure 5–2  Expanded Operations Alternative and Major Facilities 
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5.1.1.2.1 National Security/Defense Mission 

There would be no land use impacts resulting from the increased National Security/Defense Mission 
activities under the Expanded Operations Alternative because the changes would be compatible with the 
land use zones.  This section discusses the potential impacts of the Expanded Operations Alternative on 
National Security/Defense Mission programs and use of airspace. 

Stockpile Stewardship and Management Program.  This section highlights proposed projects for the 
Expanded Operations Alternative and provides an analysis of whether the projects are compatible with the 
land use designations. 

As part of the Stockpile Stewardship and Management Program, NNSA would add additional equipment 
and ancillary features within the existing Big Explosives Experimental Facility (BEEF) to support 
activities occurring in the Nuclear and High Explosives Test Zone.  Depleted uranium experiment sites 
would occupy 40 acres per experiment, with up to three experiments conducted during the period of 
analysis, while high-explosives experiments would occupy 5 acres per experiment, with up to 500 
experiments conducted during the period of analysis.  The areas for these experiments would be located in 
appropriately zoned operational areas on the NNSS; however, reserving these areas for the depleted 
uranium and high-explosives experiments would prevent other activities or uses from occurring within 
these reserved areas.  Because this activity would occur in an already disturbed area at an active facility 
zoned for this type of activity, no additional impacts on land use are expected.   

Construction activities for new support facilities for the Office of Secure Transportation training would 
occur in Area 17.  The training area would reserve about 16,000 acres  of currently undisturbed land for 
use as an active training area with development of firing ranges and other training facilities and 
supporting infrastructure.  Additionally, the Office of Secure Transportation would expand facilities in 
one of the following: Area 12 (12 Camp), Area 6 (Control Point Complex), or Area 23 (Mercury).  
Because these activities would be located in an area zoned for this type of activity, no land use impacts 
resulting from construction and utilization are expected.  

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  This section 
highlights proposed projects for the Nuclear Emergency Response, Nonproliferation, and 
Counterterrorism Programs under the Expanded Operations Alternative and provides an analysis of 
whether the projects are compatible with the land use designations.  The NNSA and Federal Bureau of 
Investigation Disposition and Disposition Forensics Programs would be deployed to the NNSS, as needed 
for training, exercises, or an actual event.  Impacts on land use resulting from disposition activities are not 
expected because the NNSS already provides facilities for disposition of improvised nuclear devices.  
Facilities and activities associated with this program would be sited in compatible land use zone 
designations to minimize land use conflicts. 

Additional arms control, nonproliferation, and counterterrorism facilities would be needed to undertake 
the anticipated enhanced activities.  These facilities are still conceptual in nature and their locations are 
unknown; however, they would be constructed in operational areas within compatible land use zones, 
which would result in minimal impacts.  The land acreage needed for these facilities, to the extent known, 
are listed below: 

• Arms control – Facilities would be sited at various locations at the NNSS and would require 
approximately 100 acres of land.  An additional building encompassing 10,000 square feet 
(0.2 acres) would be integrated with other buildings. 

• Nonproliferation – A new Nonproliferation Test Bed would be developed. 
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• Counterterrorism – In addition to utilizing existing facilities, an Urban Warfare Complex would 
be constructed on approximately 100 acres in a remote area on the NNSS. 

Work for Others Program.  In general, land use impacts would be similar to those described under the 
No Action Alternative in Section 5.1.1.1.1.  This section highlights additional Work for Others Program 
projects that could have impacts under the Expanded Operations Alternative. 

Counterterrorism activities would require the development of new test bed facilities (roads, intersections, 
small towns, etc.).  To support this need, the disturbance of approximately 75 acres of land is expected.  
Construction of these facilities would require new buildings with about 10,000 square feet (0.2 acres) of 
new floor space, resulting in approximately 25 acres of land disturbance.  These facilities would be 
constructed in operational areas within compatible land use zones; thus, no land use impacts are expected.  

NNSA would provide support for the U.S. National Aeronautics and Space Administration (NASA) deep 
space propulsion system development.  This activity would use existing boreholes for testing nuclear 
rocket motors; however, it is not expected that testing would occur within the 10-year planning period 
evaluated in this SWEIS.  These facilities would be constructed in operational areas within compatible 
land use zones; thus, no land use impacts are expected. 

Anticipated land disturbance resulting from the construction of additional hangars, shops, and buildings 
would total approximately 200,000 square feet (4.6 acres) at Desert Rock Airport.  A 20,000-square-foot 
(0.5-acre) hangar would be constructed at the Area 6 Operations Facility.  Activities and facilities would 
be sited in appropriately zoned areas and no land use impacts are anticipated.  

Because of the increased activities occurring at the Radiological/Nuclear Countermeasures Test and 
Evaluation Complex (RNCTEC) by the U.S. Department of Homeland Security (DHS) under this 
alternative, other Federal agencies performing activities involving active interrogation to detect nuclear 
materials would require an additional facility, most likely located in Area 12 or 16.  Construction of this 
new facility would disturb of about 100 acres of previously undisturbed land.  No impacts on land use are 
expected because this facility would be sited in a compatible land use zone. 

Approximately 200 acres of land would be used to support additional test bed applications.  New 
buildings would occupy approximately 50,000 square feet (1.1 acres).  These facilities would be 
constructed in operational areas within compatible land use zones; thus, no land use impacts are expected.  

Airspace.  Under the Expanded Operations Alternative, usage of a variety of aerial platforms, such as 
airplanes and helicopters, would increase for research and development and training purposes.  In 
addition, airspace use would increase, which could result in conflicts with use of airspace over the NNSS 
by Nellis Air Force Base.  However, impacts resulting from the increased use of NNSS airspace would be 
minimized through scheduling and coordination with the Nellis Air Traffic Control Facility, which 
manages airspace activities occurring within Nevada Test and Training Range and NNSS airspace.   

5.1.1.2.2 Environmental Management Mission 

Overall impacts on Environmental Management Mission activities under the Expanded Operations 
Alternative would be minimal because such activities would occur in specified areas that are compatible 
with the land use designations and there is sufficient available land within the designated zones. 
Additionally, an activity could be collocated within a land use zone that is capable of adequately 
cohosting the activity.  This section further discusses the potential impacts of the Expanded Operations 
Alternative on Environmental Management Mission activities. 
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Waste Management Program.  In general, potential land use impacts would be similar to those 
described under the No Action Alternative in Section 5.1.1.1.1.  This section highlights additional 
projects anticipated for the Waste Management Program under the Expanded Operations Alternative that 
could have land use impacts. 

Waste disposal activities would increase, including the storage (pending treatment or disposal) of mixed 
low-level radioactive waste (MLLW) received from authorized generators.  New disposal units would be 
constructed, filled, and closed to accommodate the waste volumes and types.  Because all existing waste 
management facilities on the NNSS are located within areas designated for their specific uses, there 
would be no impacts on land use from activities at existing facilities.  Development of new sanitary 
landfills in Area 23 and Area 25 would convert a combined total of 35 acres of currently unused land into 
waste management facilities and preclude that land from other uses.   

Environmental Restoration Program.  Impacts would be similar to those described under the 
No Action Alternative in Section 5.1.1.1.2.  

5.1.1.2.3 Nondefense Mission 

No land use impacts were identified resulting from the increased Nondefense Mission activities under the 
Expanded Operations Alternative because the changes would be compatible with the land use zones.  This 
section further discusses the potential impacts of the Expanded Operations Alternative on Nondefense 
Mission programs. 

General Site Support and Infrastructure Program.  In general, land use impacts would be similar to 
those described under the No Action Alternative in Section 5.1.1.1.3.  This section highlights additional 
infrastructure projects anticipated under the Expanded Operations Alternative that were analyzed for land 
use impacts.  Increasing capacities and capabilities or extending the ranges of facilities and/or services to 
accommodate new operational programs and projects would result in additional infrastructure 
enhancements under the Expanded Operations Alternative.  The following infrastructure enhancements 
would likely be implemented: 

• Rebuild 38.5 miles of the main 138-kilovolt transmission line between Mercury Switchyard in 
Area 23 and Valley Substation in Area 2. 

• Construct an 85,000-square-foot (1.9-acre), two-story security building in Area 23 to consolidate 
and replace outdated security facilities built in the 1950s and 1960s. The building would include 
space for administrative offices, computer infrastructure, training, and emergency response to 
support NNSS operations. 

• Expand the cellular telecommunication system through the addition of cell towers. 

• Reconfigure Mercury to provide the necessary modern facilities and infrastructure.  

These changes would be compatible with the land use zones.  

Conservation and Renewable Energy Program.  In general, land use impacts would be similar to those 
described under the No Action Alternative in Section 5.1.1.1.3.  NNSA would pursue renewable energy 
projects,  and provide support for demonstration and/or commercial projects using geothermal and solar 
energy.  Under the Expanded Operations Alternative, NNSA proposes to build a 5-megawatt photovoltaic 
solar power generation facility, which would require approximately 50 acres of land near the Area 6 
Construction Facilities.  This solar power generation facility would likely be located within the Nuclear 
Test Zone and would preclude NNSA from conducting weapons-related testing or other outdoor 
experiments in close proximity to this new facility.  However, locating this facility within this area would 
not affect NNSA’s ability to conduct an underground nuclear test or any other weapons-related tests or 
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experiments in other parts of the Nuclear Test Zone or Nuclear and High Explosives Test Zone.  
Additionally, NNSA would allow development of one or more commercial solar power generation 
facilities to be located within the 39,600-acre Renewable Energy Zone, with a maximum combined 
generating capacity of 1,000 megawatts.  These facilities would be constructed in operational areas within 
compatible land use zones.  

A geothermal demonstration project would be developed as a laboratory that would both supply power to 
the NNSS and conduct research to improve similar systems.  The NNSS would evaluate potential 
locations based on NNSS land use zone compatibility and other factors, including environmental 
considerations.  Approximately 30 to 50 acres of land would be disturbed for construction of the 
enhanced geothermal power system.  No land use impacts are expected because the geothermal power 
system would be sited in an appropriate land use zone. 

5.1.1.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, the following changes to the NNSS land use zone 
designations would occur:  the designated use for Areas 18, 19, 20, 29, and 30 would be changed from 
“Reserved” to “Limited Operations” for military training and exercise use only. 

The proposed revisions to the total acreage of the land use zones under the Reduced Operations 
Alternative are shown in Table 5–3.  Although land use zones under the Reduced Operations Alternative 
would change, these changes are not considered adverse impacts.  This is not an adverse impact on land 
use because the NNSS developed the land use zones for internal organizational and functional uses and to 
group similar uses and activities into specific areas based on the support needs of the NNSS mission, as 
determined by previous and anticipated uses. 

Table 5–3  Changes in Land Use Zones Under the Reduced Operations Alternative 
Land Use Zone Current Acreage Proposed Acreage Percent Change in Acreage

Limited Operations 0 289,800 N/A 
Reserved Zone 410,100 120,200 -70.7% 
 

Figure 5–3 depicts the NNSS land use zones and major facilities under the Reduced Operations 
Alternative. 

5.1.1.3.1 National Security/Defense Mission 

No land use impacts from National Security/Defense Mission activities under the Reduced Operations 
Alternative are expected because the activities would be compatible with the land use zones and there is 
sufficient available land within the designated zones.  This section further discusses the potential impacts 
of the Reduced Operations Alternative on National Security/Defense Mission programs and use of 
airspace. 

Stockpile Stewardship and Management Program.  Stockpile stewardship and management activities 
would not be conducted in Areas 18, 19, 20, 29, and 30.  There would be an approximately 10 percent 
decrease in activities relating to maintaining readiness to conduct underground nuclear tests and 
underground nuclear weapons experiments.  Additionally, the Atlas Facility would be decommissioned 
and dispositioned.  These changes would be compatible with the designated land use zones. 
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Figure 5–3  Reduced Operations Alternative and Major Facilities 
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Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Land use 
impacts would be similar to those described under the No Action Alternative in Section 5.1.1.1.1; 
however, no impacts are expected because activities have been curtailed. 

Work for Others Program.  Land use impacts would be similar to those described under the No Action 
Alternative in Section 5.1.1.1.1; however, no impacts would be expected because activities are curtailed. 

Airspace.  Land use impacts would be similar to those described under the No Action Alternative in 
Section 5.1.1.1.1. 

5.1.1.3.2 Environmental Management Mission 

Land use impacts would be similar to those described under the No Action Alternative in 
Section 5.1.1.1.2 for both the Waste Management Program, and the Environmental Restoration Program. 

5.1.1.3.3 Nondefense Mission 

In general, land use impacts resulting from decreased Nondefense Mission activities under the Reduced 
Operations Alternative are not expected because the changes would be compatible with the land use 
zones.  This section further discusses the potential impacts of the Reduced Operations Alternative on 
Nondefense Mission programs. 

General Site Support and Infrastructure Program.  Land use impacts would be similar to those 
described under the No Action Alternative in Section 5.1.1.1.1 (i.e., there would be no impacts on land 
use under the Reduced Operations Alternative).   

Conservation and Renewable Energy Program.  In general, land use impacts would be similar to those 
described under the No Action Alternative in Section 5.1.1.1.1.  NNSA would continue to support 
development of a commercial solar power generation facility in Area 25, which would be sited on 
2,400 acres of land; however, the net generating capacity under the Reduced Operations Alternative 
would be 100 megawatts.  No impacts on land use are expected because this facility would be sited within 
a compatible land use designation zone. 

5.1.2 Infrastructure and Energy 

5.1.2.1 Infrastructure 

This subsection presents the proposed new or expanded facilities and infrastructure projects under each 
alternative and addresses the potential impacts on the NNSS resulting from increases in personnel, as well 
as facility and project utility needs.  Potential impacts are evaluated for transportation systems 
infrastructure, water supply infrastructure, wastewater treatment systems, and communication systems.  
Energy-related impacts are discussed in Section 5.1.2.2, “Energy.”  Activities under an alternative would 
have an adverse impact on infrastructure and utilities if their implementation would result in any of the 
following effects:  

• Projected increases in onsite vehicular and truck traffic, aircraft use, and parking needs would 
exceed the design capacity of the roads, airports, and parking lots, requiring them to be 
substantially expanded and improved. (Impacts on transportation system infrastructure are briefly 
discussed in this subsection and are analyzed in detail in Section 5.1.3, “Transportation and 
Traffic,” including impacts resulting from increased traffic congestion and delays, road 
maintenance requirements, and road safety risks.)   
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• Projected increases in personnel and activities would create a potable water demand exceeding 
the design capacity of the NNSS water supply system infrastructure, which require substantial 
unplanned water supply infrastructure improvements. (Impacts on water supply infrastructure are 
briefly discussed in this subsection and are analyzed in detail in Section 5.1.6, “Hydrology,” 
including impacts on groundwater aquifers.) 

• Projected personnel increases would generate wastewater amounts exceeding the capacity of 
existing (or proposed) NNSS wastewater treatment systems, which would require substantial 
unplanned upgrades of sewer mains, treatment lagoons, or septic tank and leach field systems.  
Potential impacts on wastewater treatment systems were assessed by comparing projections of 
wastewater generation under each alternative against onsite treatment capacities.   

• Communications infrastructure and capabilities become insufficient to support mission needs and 
would require substantial unplanned upgrades to resume normal functions. 

5.1.2.1.1 No Action Alternative 

Potential infrastructure impacts from construction and operation under the No Action Alternative are 
discussed below in regard to facilities, transportation systems, water supply, wastewater treatment 
systems, and communication systems.   

Facilities.  Under the No Action Alternative, NNSA would continue to maintain, repair, and replace 
facilities and infrastructure, as needed and within funding limits, as well as conduct small projects to 
maintain the present capabilities of the National Nuclear Security Administration Nevada Site Office 
(NNSA/NSO) facilities.  Existing buildings and other facilities would be used and modified as necessary 
to accommodate the ongoing activities.  The only significant new facility considered would be 
construction and operation of a 240-megawatt solar power generation facility and associated transmission 
lines by an outside commercial entity.  NNSA estimates this facility would utilize approximately 
2,000 acres (disturbing approximately 2,650 acres), including the mirror fields. 

NNSA/NSO is committed to providing a smaller, safer, more-secure, and less-expensive infrastructure 
that leverages the scientific and technical capabilities of the workforce and meets national security 
requirements.  To this end, ongoing operations at the NNSS aim to eliminate facility redundancies and 
dramatically improve efficiencies.  This is being accomplished by dispositioning excess buildings that are 
no longer needed to support NNSA’s missions, programs, or support requirements and by consolidating 
personnel and programs into enduring buildings, thereby optimizing building use at the NNSS.  The Ten-
Year Site Plan, the Space Management Plan (NSTec 2009b), and other NNSA studies delineate 
recommendation for building disposition and program consolidation.  Up to approximately 20 percent of 
the existing managed building square footage at the NNSA could be dispositioned under the No Action 
Alternative (NNSA/NSO 2010d). 

New or future projects would be reviewed pursuant to requirements in DOE NEPA implementing 
procedures (10 Code of Federal Regulations [CFR] Part 1021) and Council on Environmental Quality 
NEPA regulations (40 CFR Parts 1500–1508).   

Furthermore, NNSA would ensure that existing facilities, as well as all new construction and renovation 
projects, implement design, construction, maintenance, and operation practices in conformance with the 
high-performance building goals and statutory requirements of Executive Order 13423 (including those of 
Executive Order 13514, which expands on Executive Order 13423).  The NNSS/North Las Vegas High 
Performance and Sustainable Buildings Implementation Plan (The Plan) would also align with Executive 
Order 13327 and DOE’s Real Property Asset Management Plan.  At a minimum, The Plan would include 
employment of integrated design principles, optimization of energy efficiency, use of renewable energy, 
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protection and conservation of water, enhancement of indoor environmental quality, and reduction of the 
environmental impacts of materials in accordance with the guiding principles of DOE Order 430.2B, 
Attachment 1, and construction-related guidance provided in Executive Order 13423. 

Transportation Systems.  The transportation infrastructure at the NNSS would be maintained for 
mission-related uses.  Under the No Action Alternative, there would be no changes to the transportation 
infrastructure; therefore, no infrastructure and energy impacts are expected.  The existing transportation 
infrastructure was designed for a considerably larger workforce and truck traffic than are expected under 
the No Action Alternative; therefore, it is expected to be sufficient for both present and projected future 
needs (see Chapter 4, Section 4.1.3, “Transportation,” for further discussion of transportation issues).  
Transportation infrastructure maintenance expectations under the No Action Alternative are summarized 
below: 

• Roads – NNSA would continue to maintain mission-essential and other NNSS roadways as 
resources permit.   

• Air facilities – NNSA would continue to maintain mission-essential NNSS air facilities as 
resources permit.   

• Parking lots – The parking infrastructure at the NNSS would be maintained. 

Water Supply Infrastructure.  Potable water at the NNSS is supplied through groundwater wells and a 
network of distribution systems, as described in Chapter 4, Section 4.1.2.1.2, “Utilities.”  Under the No 
Action Alternative, water system infrastructure may require major recapitalization to meet long-term 
deterioration issues (DOE 2009).  Future system upgrades would be undertaken as needed, in accordance 
with physical infrastructure project needs; these upgrades would be conducted after appropriate NEPA 
review.  

See Section 5.1.6, “Hydrology,” for a discussion of water supply capacity under the No Action 
Alternative. 

The impact of the No Action Alternative on water supply resources would be further reduced due to a 
concerted water conservation effort (see the discussion on water conservation in Chapter 4, Section 4.1.2), 
in compliance with Executive Order 13423, Strengthening Federal Environmental, Energy, and 
Transportation Management, and DOE Order 430.2B, Departmental Energy, Renewable Energy and 
Transportation Management. The NNSS expects to reduce water consumption by 16 percent from 2007 
levels by 2015, an average reduction in water consumption of approximately 2 percent per year.   

Under the No Action Alternative, the NNSS would continue installing water-conserving products (toilets, 
urinals, faucets, showerheads, boiler systems, and other water-using appliances and fixtures) when 
existing units require replacement.  The NNSS also would continue implementing water conservation 
practices, including xeric landscaping, water-efficient irrigation, system audits, leak repairs, use of 
nonpotable water for dust suppression when possible, and the institution of 4-day workweeks 
(NSTec 2008b).   

Wastewater Treatment Systems.  Under the No Action Alternative, wastewater treatment needs would 
typically be maintained at current levels, except for the possible construction and operation of the solar 
power generation facility.  The number of construction workers required for the No Action Alternative, 
predominantly for construction of the solar power generation facility, would average 500 workers over 
35 months, with a peak of 1,000 workers.  The sanitary needs of construction workers would be addressed 
through portable toilets and handwashing stations, from which the sanitary waste would be transported off 
site by contracted septic haulers to a permitted sewage treatment facility.  The sanitary needs of 
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construction workers for this solar power generation facility would be managed by the commercial entity 
responsible for the project; the sanitary waste would be transported and disposed off site in accordance 
with all applicable regulations.  

As discussed in Chapter 4, Section 4.1.2, the wastewater treatment systems at the NNSS (which include 
two wastewater treatment lagoons and 23 septic systems) are currently utilized collectively at 17 percent 
capacity.  The existing systems have adequate capacity to handle the workers’ wastewater treatment 
needs.  Maintenance of the NNSS sanitary system’s lagoons and septic systems would continue to ensure 
effective operation.  Future system upgrades would be undertaken as needed, in accordance with physical 
infrastructure projects conducted after appropriate NEPA review. 

The commercial solar power generation facility would include its own wastewater treatment system, for 
which the design and potential impacts would be defined in a subsequent NEPA analysis, should a project 
proponent come forward.   

Communication Systems.  The telecommunications information infrastructure is technologically dated 
and has been degraded in many locations (DOE 2008f).  Under the No Action Alternative, the 
communications systems at the NNSS would be upgraded within existing utility corridors and facilities 
(i.e., there would be no new land disturbances) to improve the communications network in order to meet 
ongoing mission requirements. 

5.1.2.1.2 Expanded Operations Alternative 

The Expanded Operations Alternative includes the proposed new or expanded infrastructure for program 
support presented in Table 5–4.  The modifications and improvements proposed to the existing 
infrastructure under the Expanded Operations Alternative would be adequate to accommodate the 
increased demand.  Additional information on infrastructure demand and impacts during normal 
operations for the Expanded Operations Alternative is provided below.  Please also see Chapter 3, 
“Description of Alternatives,” and Appendix A, “Detailed Description of Alternatives,” for further 
information on the Expanded Operations Alternative, as well as Section 5.1.2.2, “Energy,” for further 
discussion of energy-related infrastructure improvements.  Potential infrastructure and energy impacts 
from construction and operation under the Expanded Operations Alternative are discussed below in 
regard to facilities, transportation systems infrastructure, water supply infrastructure, wastewater 
treatment systems, and communication systems.   

In addition to impacts from DOE/NNSA activities under the Expanded Operations Alternative, 
Section 5.1.2.2, “Energy,” discusses how  development of one or more commercial solar power 
generation facilities within the Fortymile Canyon–Jackass Flats Hydrologic Basin, as well as a 
geothermal power system demonstration project that would be sited at a location to be determined, would 
impact the infrastructure at the NNSS.  There is no specific schedule for constructing a commercial-scale 
solar facility or project at the NNSS.  The potential impacts of these projects are addressed in this NNSS 
SWEIS to enable DOE/NNSA to make a decision about whether to make land and infrastructure that is 
now under DOE/NNSA control available for another use by a commercial entity. 
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Table 5–4  Proposed New Infrastructure for Program Support Under the 
Expanded Operations Alternative 

Stockpile Stewardship and Management Program 
Office of Secure Transportation Complex 
Area 17  
Administrative Offices 5,000 square feet 
Mock Town 870,000 square feet 
Shooting House 8,000–20,000 square feet 
Two Modular Training Facilities with Restrooms  4,000 square feet (2,000 square feet each) 
Two Butler Buildings 10,000 square feet (5,000 square feet each) 
Electrical Substation 100 square feet 
Communications Trailer 300 square feet 
Potable Water Tank 10,000–20,000 gallons 
Septic System with Leach Field Size not yet determined – additional NEPA analysis 

would be required 
Roads (single-lane dirt roads with shoulders, including up to 4 miles 
of paved asphalt double-lane roads with shoulders) and Firebreaks 

25 miles 

Electrical Power Line 4.5 miles (approximate) 
Potable Water Pipeline 4.5 miles (approximate) from existing well 
Area 6, 12, or 23 (Mercury) 
 Maintenance Buildings 20,000 square feet 
 Administrative Buildings 10,000 square feet 
 Dormitory 20,000 square feet 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs 
Arms Control Mission 
Indoor and Outdoor Laboratory Space and Test Ranges 100 acres  
New Facility for Data Fusion, Analysis, and Visualization 10,000 square feet 
Nonproliferation Mission 
New Facility  Size not yet determined – additional NEPA analysis 

would be required 
Counterterrorism Mission 
Urban Warfare Complex (located in remote location on the NNSS) 100 acres (approximate) 

Work for Others Program 
Counterterrorism 
Test Ranges to Include Roads, Intersections, Small Towns 75 acres  
Buildings 10,000 square feet 
Future Training Facilities to support U.S. Department of Homeland 
Security Counterterrorism Operations Support 

125 acres  

Buildings 10,000 square feet 
Miscellaneous Work for Others 
Additional Facilities at: 
 Desert Rock Airport: 
     Hangars, Shops, Other Buildings 

 
 
200,000 square feet 

Area 6 Aerial Operations Facility: 
 Hangar 

 
20,000 square feet  

Pahute Mesa Airstrip Operations Support Building Size not yet determined – additional NEPA analysis 
would be required 

Other Locations to Support Air Operations 5,000 square feet  
Active Interrogation to Detect Nuclear Material:  Support Facilities 
in Area 12 or 16 

125 acres  

Test Bed Applications 200 acres 
New Facilities 50,000 square feet 
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Waste Management Program a 
Radioactive Waste Management Complex in Area 5 600 acres 
Sanitary Landfill in Area 23 15 acres 
Construction and Demolition Waste Landfill in Area 25 20 acres 
Nondefense Mission 
New Security Building in Area 23 85,000 square feet 
Photovoltaic Solar Power Generation Facility (5 megawatts) in 
Area 6  

50 acres  

Possible Commercial Energy Projects 
Commercial Solar Power Generation Facilities (1,000 megawatts) in 
Area 25 b, including associated on- and off-site transmission lines 

10,300 acres  

Geothermal Energy Demonstration Project 50 acres  
NEPA = National Environmental Policy Act; NNSS = Nevada National Security Site 
a See Section 5.1.11, “Waste Management,” for discussion on waste management impacts.  
b The commercial solar power generation facility and geothermal demonstration project would be developed, if at all, by 

others.  Acreages for energy projects are given for land area potentially disturbed.  Actual footprints may be up to 15 percent 
lower. 

 

Facilities.  Under the Expanded Operations Alternative, infrastructure-related 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, as well as repairs, replacements, and 
small projects required to maintain the present capabilities of the NNSS (discussed under the No Action 
Alternative).  NNSA would also continue its commitment to eliminating facility redundancies and 
improving operating efficiencies by dispositioning excess buildings and consolidating personnel and 
programs into enduring buildings, thereby optimizing building use at the NNSS (NSTec 2009b).  Up to 
approximately 28 percent of the existing managed building square footage at the NNSS could be 
dispositioned under the Expanded Operations Alternative (NNSA/NSO 2010d, 2010e). 

Additional programs, projects, and activities considered under the Expanded Operations Alternative may 
require modification and/or expansion of existing facilities and construction of new facilities.  As 
discussed in Chapter 3, “Description of Alternatives,” and Appendix A, “Detailed Description of 
Alternatives,” the Expanded Operations Alternative would require implementation of the following 
facility enhancements: 

• Security building construction – A new security building in Area 23 would be constructed 
adjacent to existing security facilities.  This project would consolidate security facilities 
(Buildings 1000, 1001, 1002, 114, 701, 1103, 1106, 1107, and 1108 and portions of Control 
Points 41, 111, and 525) and their 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, an armory, technology development, electronic security system engineering and 
maintenance, and classified work areas.  The new building would replace outdated facilities, most 
of which were built in the 1950s and 1960s, and decrease external exposure to critical security 
facilities.  Buildings that are replaced would be evaluated and either demolished or used for 
another purpose. 

• Mercury reconfiguration – Mercury would be reconfigured to provide the modern facilities and 
infrastructure needed to support advanced experimentation and production at the NNSS.  
Although undefined at this time, this proposed project would  (1) demolish facilities that are no 
longer needed or are not economically salvageable; (2) identify functional zones to facilitate 
groupings of similar activities; (3) replace obsolete buildings that are needed to support NNSS 
activities; and (4) improve selected facilities and infrastructure to extend useful life to 
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accommodate existing and future support requirements.  Because the reconfiguration of Mercury 
is conceptual in nature, an appropriate level of NEPA analysis and documentation would be 
required before it may be implemented. 

Transportation Systems.  Under the Expanded Operations Alternative, the current transportation 
infrastructure at the NNSS would be maintained for mission-related uses, and new roads and air facilities 
would be constructed, expanded, or improved, as discussed below.  Higher numbers of personnel and 
activities at the NNSS would generate increased regional traffic from privately owned vehicles and trucks 
transporting materials and waste (see Section 5.1.3, “Transportation and Traffic,” for a discussion of 
traffic issues under the Expanded Operations Alternative).  Transportation infrastructure maintenance 
expectations under the Expanded Operations Alternative are summarized below: 

• Roads – Under the Expanded Operations Alternative, new roadways would be constructed on the 
NNSS, when necessary, to access newly constructed facilities and accommodate the increased 
traffic on the roads.  

The proposed training complex for the Office of Secure Transportation would include 25 miles of 
new road and firebreak construction (as shown in Table 5–4).  Most of these roads and firebreaks 
would be scraped-dirt, single-lane roads with shoulders, with eventually up to 4 miles of paved-
asphalt, double-lane roads with shoulders.  The main access to the complex would be from 
Tippipah Highway. 

Overall, the increased traffic at the NNSS under the Expanded Operations Alternative would be 
acceptably handled within the design capacity of the roadway infrastructure.  The existing 
infrastructure was designed for a much larger workforce and increased program activities.  Roads 
that are currently classified as substandard (DOE 2007c) would require improvements.  However, 
traffic impacts would be mitigated by construction of new roads to the new facilities, as well as 
maintenance and improvements to the existing roads used most frequently for mission-related 
purposes.  Because the incremental increase in onsite traffic volumes would be moderately high 
(see Section 5.1.3, “Transportation and Traffic”), the number of repairs and required maintenance 
on NNSS roadways would increase at a higher rate than currently experienced. 

• Air Facilities – Under the Expanded Operations Alternative, various aircraft facilities potentially 
would be used, expanded, or improved.  The following infrastructure projects associated with 
these aircraft facilities were described previously under “Facilities” and are shown in Table 5–4: 

– Desert Rock Airport expansion  

– Aerial Operations Facility expansion 

– Pahute Mesa Airstrip improvements 

– New Air Operations Facility construction 

These planned expansions and improvements to the air facilities under the Expanded Operations 
Alternative would improve aviation operations at the NNSS.  These actions would be undertaken 
after appropriate NEPA review. 

• Parking lots – Additional parking areas would be provided to accommodate anticipated needs at 
new facilities or new uses of existing facilities.   
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Water Supply.  Under the Expanded Operations Alternative, the NNSS water supply system would be 
expanded as necessary to connect to new facilities.  Increased potable water demand due to a 25 percent 
increase in workforce over current levels would affect the existing water supply infrastructure, which is 
currently in need of repair and upgrade.  However, future system upgrades would be undertaken as 
needed in accordance with physical infrastructure projects conducted after appropriate NEPA review (see 
Section 5.1.6, “Hydrology,” for a discussion of water supply capacity under the Expanded Operations 
Alternative).  NNSA would also continue to implement water conservation efforts under the Expanded 
Operations Alternative (see the discussion of water conservation in Chapter 4, Section 4.1.2).  

Wastewater Treatment Systems.  Under the Expanded Operations Alternative, new facilities would be 
connected to existing permitted wastewater treatment systems when possible, or appropriately sized and 
permitted wastewater treatment systems would be constructed for the new facilities.  The construction 
phase of the Expanded Operations Alternative would require an average of 750 workers over 42 months, 
with a peak of 1,500 workers.  The sanitary needs of the construction workers would be addressed 
through portable toilets and handwashing stations, from which the sanitary waste would be transported off 
site by contracted septic haulers to a permitted sewage treatment facility.  Sanitary waste management 
required for the construction of the commercial solar power generation facility would be managed by the 
commercial entities responsible for the projects, and the sanitary waste would likely be transported and 
disposed off site in accordance with all applicable regulations. 

During operations under the Expanded Operations Alternative, the workforce at the NNSS would increase 
by approximately 25 percent to about 2,575 persons, including permanent NNSS personnel, employees 
for a solar power generation facility, and an additional estimated 250  construction workers to implement 
the various construction projects proposed under the Expanded Operations Alternative.   

As discussed in Chapter 4, Section 4.1.2.1, the wastewater treatment systems at the NNSS include two 
active sewage lagoon systems (the Mercury lagoon in Area 23 and the Yucca Lake lagoon in Area 6) and 
23 currently permitted septic tank systems.  These lagoons and septic tank systems have an estimated 
collective capacity of 199,260 gallons per day.  To quantify the impact of the Expanded Operations 
Alternative, the capacity of each of the two lagoon systems were quantified with a projected 25 percent 
increase in wastewater inflow.  As shown in Table 5–5, both sewage lagoon systems have adequate 
capacity to handle the estimated increase, as the Mercury lagoon would be operating at 45 percent of its 
capacity and the Yucca Lake lagoon, at 12 percent of its capacity.  New facilities proposed under this 
alternative are located in areas that currently use septic tank systems and would be either served by their 
own new septic tanks and leach fields or connected to existing septic tank systems with sufficient capacity 
if they are located in the vicinity.   

The commercial solar power generation facility project would include its own wastewater treatment 
system, for which the design and potential impacts would be defined in a subsequent NEPA analysis, 
should a project proponent come forward.   

Table 5–5 also shows the estimated capacity of the collective site-wide NNSS wastewater treatment 
systems, based on the projected new workforce population under the Expanded Operations Alternative.  
Given this site-wide scenario, an employee population of 2,575 workers would result in total wastewater 
generation of approximately 51,500 gallons per day, which amounts to 26 percent of the capacity of the 
collective existing wastewater treatment systems at the NNSS.  Future system upgrades or installation of 
additional treatment systems would be undertaken as needed, in accordance with physical infrastructure 
projects conducted after appropriate NEPA review.   
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Table 5–5  Wastewater Treatment Capacity at the Nevada National Security Site 
Under the Expanded Operations Alternative 

Sewage 
Lagoon Permit Capacity 

Current Volume Treated (2009) 
(gallons per day) 

Projected Volume Treated 
(25 percent increase) 

(gallons per day) 
Percentage of 
Capacity Used 

Mercury 73,407 26,550 33,188 45 
Yucca Lake 10,850 1,049 1,311 12 

Workers  
Wastewater Generation 

(gallons per day) a 
Capacity of NNSS Wastewater 

Treatment System (gallons per day) 
Percentage of Capacity 

Used  
2,575 51,500 199,260 26  

NNSS = Nevada National Security Site. 
a Based on 20 gallons per day per person (see discussion in Chapter 4, Section 4.1.2.1) (CMU 2004, Table 9, p. 58; Lui and 

Liptak 1997, Tables 7.1.3 and 7.1.4, p. 518). 
 

Communication Systems.  Under the Expanded Operations Alternative, the NNSS telecommunication 
system would be upgraded to 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 also would be upgraded to interface with the packet-switched technology.  This 
project would transition the subscriber units (telephones, radios, Blackberrys, and cell phones) in a 
time-phased replacement program to blend all elements of the wired and wireless systems into an 
integrated telecommunications hierarchy (NNSA/NSO 2010c).  These improvements would benefit the 
communications network at the NNSS and would have no adverse impact on offsite resources.   

5.1.2.1.3 Reduced Operations Alternative 

For construction associated with the Reduced Operations Alternative, the facilities, transportation systems 
infrastructure, water supply infrastructure, wastewater treatment systems, and communication systems are 
adequate to handle the temporary increased demands.  Under the Reduced Operations Alternative the 
NNSA/NSO workforce would decline, thereby reducing use of infrastructure compared to the No Action 
Alternative, as discussed below. 

Facilities.  Under the Reduced Operations Alternative, NNSA would continue to maintain, repair, and 
modify operating facilities and infrastructure, as needed and within funding limits, and conduct small 
projects to maintain the present capabilities of NNSA/NSO facilities (described under the No Action 
Alternative).  In addition, under the Reduced Operations Alternative, most activities would cease in the 
northwestern portion of the NNSS within Areas 18, 19, 20, 29, and 30, with the exception of maintenance 
and operation of the Echo Peak, Motorola, and Shoshone communications facilities; the Echo Peak, 
Castle Rock, and Stockade Wash Substations, including electrical transmission lines interconnecting these 
substations; and Well 8.  NNSA would continue environmental restoration, environmental monitoring, 
site security operations, and military training and exercises within these areas.  No infrastructure projects 
would be conducted in these northwestern areas beyond maintaining the noted mission-essential facilities 
and critical electrical and communications systems.  The only significant new facility considered under 
the Reduced Operations Alternative would be construction and operation of a 100-megawatt solar power 
generation facility by an outside commercial entity in Area 25.  NNSA estimates this facility would 
utilize approximately 1,020 acres (disturbing approximately 1,200 acres), including the mirror fields. 

Transportation Systems.  Under the Reduced Operations Alternative, transportation-related 
infrastructure at the NNSS would be maintained only for mission-related uses.  Only mission-essential 
roadways would be maintained, and all other roadways on the NNSS would be allowed to deteriorate.  
This would have a minor adverse impact on the regional transportation infrastructure; however, under this 
alternative, the roadways would rarely be used (see Section 5.1.3, “Transportation and Traffic,” for a 
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discussion of traffic issues under the Reduced Operations Alternative).  In addition, under the Reduced 
Operations Alternative, there would be no change from under the No Action Alternative regarding use of 
air facilities and parking lots.  

Water Supply.  Under the Reduced Operations Alternative, the workforce would decrease by 
approximately 10 percent from current levels.  This smaller workforce would reduce the requirement for 
potable water at the NNSS, which would beneficially impact groundwater resources.  The reduced 
workforce would decrease the requirement for potable water at the NNSS, thus creating an approximate 
10 percent reduction in groundwater usage (see Section 5.1.6, “Hydrology,” for a discussion of water 
supply capacity under the Reduced Operations Alternative).  There would be no change from under the 
No Action Alternative regarding water conservation practices. 

Wastewater Treatment Systems.  The construction phase of the Reduced Operations Alternative would 
require an average of 400 workers over 32 months, with a peak of 800 workers.  The sanitary needs of 
construction workers would be addressed through portable toilets and handwashing stations, from which 
the sanitary waste would be transported off site by contracted septic haulers to a permitted sewage 
treatment facility.  The sanitary needs of construction workers for the solar power generation facility 
would be managed by the commercial entity responsible for the project, and the sanitary waste would be 
transported and disposed off site in accordance with all applicable regulations.  

During operations under the Reduced Operations Alternative, the workforce would decrease by 
approximately 10 percent from current levels.  This smaller workforce would require less wastewater 
treatment at the NNSS than current levels, so there would be more than adequate capacity.  As the 
workforce is reduced and activities and facility use are curtailed, wastewater treatment systems would be 
deactivated as demand decreases. 

The commercial solar power generation facility would include its own wastewater treatment system, for 
which the design and potential impacts would be defined in a subsequent NEPA analysis should a project 
proponent come forward.   

Communication Systems.  There would be no change in communication systems from under the No 
Action Alternative within those areas that continue to operate under the Reduced Operations Alternative.  
All communication operations would cease in the northwestern portion of the NNSS within Areas 18, 19, 
20, 29, and 30, including the Echo Peak, Motorola, and Shoshone communications facilities.  NNSA 
would maintain only the critical infrastructure for these facilities. 

5.1.2.2 Energy 

This subsection addresses potential impacts on the energy resources and distribution systems that serve 
the NNSS.  Activities under an alternative would have an adverse impact on energy resources if their 
implementation would result in any of the following effects: 

• Peak electrical power demands would exceed the supply capacity of local or regional distribution 
systems, resulting in damage to system components, voltage fluctuations, and/or temporary loss 
of service at frequencies beyond historical averages. 

• Growth in average electrical demand would strain the supply capacity of local or regional 
distribution systems, resulting in the need for unplanned upgrades or diversion of supply from 
other planned uses. 

• Peak demand for liquid fuels would exceed the capacity of onsite fuel storage systems or planned 
resupply schedules. 
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• Long-term demand for liquid fuels would strain the capacity of regional or national supply 
systems. 

Potential impacts on energy resources were assessed by comparing projections of utility resource 
requirements under each alternative against utility system capacities. While some NNSS facilities do not 
meter utility use, annual site-wide demands are known and were used to make projections for each of the 
alternatives considered in this SWEIS.  Additional information on policies and programs that would 
beneficially modify energy use patterns (conservation, energy efficiency, renewable energy development, 
transportation/fleet management, and high-performance, sustainable buildings) are also provided in this 
subsection.  Unless noted otherwise, these impact criteria and methods of analysis apply to all geographic 
locations and action alternatives within this SWEIS. 

5.1.2.2.1 No Action Alternative 

Under the No Action Alternative, activities at the NNSS would primarily continue at frequencies and 
levels consistent with those experienced since 1996.  NNSA would continue to maintain and repair 
facilities and associated infrastructure as needed to maintain the present capabilities of NNSA facilities.  
The only significant new facility considered would be construction of a large solar power generation 
facility by an outside commercial entity.  Specific activities and their potential effects are discussed in the 
following subsections. 

Electrical Energy.  Electrical service at the NNSS is supplied by two commercial power sources: NV 
Energy and the Valley Electric Association (DOE 2008f).  Previous studies have suggested that the onsite 
distribution system can support a theoretical load of approximately 72 megawatts based on the thermal 
limits of the smallest conductor, but outside utilities could only furnish approximately 36 megawatts 
because of the NNSS system’s voltage constraints (DOE 2007c).   

While recent estimates suggest that the maximum operating capacity is closer to 40 megawatts 
(NNSA/NSO 2010a), capacity at the NNSS is also limited by load demands on commercial power 
suppliers from other users outside the NNSS, and not simply the condition of the NNSS system.  Valley 
Electric Association’s line serves additional loads including Pahrump, Lathrop Wells, and Beatty.  These 
outside utility loads have increased at a high rate over the past decade, and the spare capacity of the 
138-kilovolt transmission system available for NNSS loads has remained static or effectively decreased, 
despite reductions in NNSS demand. 

From 2003 through 2006, annual electrical energy usage at the NNSS ranged from 57,000 to 
95,000 megawatt-hours, averaging 81,000 megawatt-hours (DOE 2008f), while the total electrical usage 
during fiscal year (FY) 2009 was approximately 84,600 megawatt-hours.  Although peak power demand 
at the NNSS has reached as high as 42 megawatts while nuclear testing programs were active, recent 
power demand typically averages 20 megawatts, with a peak demand of 27 megawatts 
(NNSA/NSO 2010a). 

Excluding construction and operation of a commercial solar power generation facility (described in 
subsequent paragraphs), average power demand would likely remain near 20 megawatts, with peak 
demand of 27 megawatts.  However, power demands in any particular year can be affected by unplanned 
factors, including summer temperatures that would increase power needed for facility air conditioning. 

For purposes of analysis, NNSA has estimated that not more than a 10 percent increase in average and 
peak demand would occur under the No Action Alternative, resulting in average and peak power demands 
of 22 and 30 megawatts, respectively.  Furthermore, a 10 percent increase over NNSA’s 2009 average 
electrical demand of 84,600 megawatt-hours would amount to approximately 93,000 megawatt-hours.  
During 2009, NV Energy and Valley Electric Association provided about 21,675,000 megawatt-hours, 
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collectively.  Under the No Action Alternative, NNSA’s use of electricity would represent approximately 
0.43 percent of the regional electrical demand (NSOE 2010). 

Considering the average and peak power demands (22 and 30 megawatts, respectively) and a total NNSS 
system capacity of 36 megawatts, the NNSS distribution system would be adequate (with 55 to 75 percent 
of capacity consumed) to support power needs under the No Action Alternative.  However, if future 
demand from offsite users on the commercial power suppliers were to rapidly increase, then the spare 
capacity of the NNSS distribution could potentially be reduced, resulting in adverse impacts, including 
voltage fluctuations and blackouts.  Such impacts would limit the NNSS’s ability to conduct mission-
essential experiments while operating support facilities.  This impact could be reduced or avoided by 
negotiating additional power purchases from commercial suppliers.  In addition, the physical condition 
and reliability of the NNSS distribution system would deteriorate over time, although basic maintenance 
would continue under this alternative.  If basic maintenance activities were not sufficient to maintain 
system reliability, NNSA would pursue more significant system upgrades (including replacement of some 
line sections, as described under the Expanded Operations Alternative) based on future NEPA analysis 
and decisions. 

NNSA may enter into an agreement with a commercial entity to construct a solar power generation 
facility within Area 25.  Currently, there are no specific proposals from private applicants for construction 
of a commercial-scale solar power generation facility at the NNSS.  To support an NNSS decision 
allowing commercial-level power production as a land use, NNSA has analyzed a notional design based 
on other proposed facilities in southern Nevada.  Were a specific design to be proposed by a private 
applicant, additional project-level NEPA analysis would be required.  Under the No Action Alternative, a 
proponent would construct a commercial solar power generation facility with a net generating capacity of 
240 megawatts and would utilize a “dry” parabolic mirror technology.   

This solar power generation facility would result in an additional power demand during the construction 
phase (estimated to last 35 months), although some of this power demand would be met through the use 
of portable diesel-fuel-fired generators.  This temporary power demand would likely be covered within 
the estimated 10 percent increase over existing levels assumed for this alternative.  When this solar power 
generation facility is brought on line, it was assumed that it would supply a portion of its generating 
capacity to support NNSS needs, with the balance supplied to the outside commercial power grid. 

The details of any power sharing arrangements and the need for additional transmission lines to supply 
the commercial grid are not known at this time, but would be addressed in a future NEPA analysis.  The 
age and condition of the NNSS power system and the resulting voltage limitations would likely prevent 
expansion of the NNSS system’s power capacity much beyond 40 megawatts, unless significant upgrades 
were made to the system that are not proposed within this alternative.  However, any power supplied to 
the NNSS from this solar power generation facility would likely offset the potential losses from other 
commercial providers noted above and avoid adverse impacts on the NNSS distribution system.  In 
addition, use of power from a solar power generation facility would reduce the NNSS’s reliance on fossil 
fuel-generated power, resulting in an indirect beneficial impact on air quality. 

Liquid Fuels.  Table 5–6 illustrates liquid fuel consumption at the NNSS for FY 2009, which NNSA 
estimates as representative of annual consumption rates under the No Action Alternative.  The trend over 
the last several years has been a decline in petroleum-based fuel usage.  The majority of the NNSS fleet 
currently operates on alternative fuels; E85 fuel is used for Alternative Fuel Vehicles (AFVs) and 
B-20 biodiesel is used for all diesel vehicles and off-road equipment.  Biodiesel is used in all equipment 
except emergency generators and boilers, representing the maximum foreseeable usage level for the 
current equipment inventory.  As of December 2008, the NNSS has 548 AFVs that are E85-capable, 
which equates to 94 percent of the NNSS vehicle fleet. 
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Table 5–6  Estimated Annual Liquid Fuel Usage Under the No Action Alternative 
Fuel Type Quantity 

#2 Red Dye Fuel Oil for Heating 66,000 gallons 
Unleaded Gasoline 427,000 gallons 
Ethanol/E85 217,000 gallons 
#2 Diesel 65,000 gallons 
Biodiesel 343,000 gallons 

Source:  NNSA/NSO 2010b. 
 

The NNSS has two service stations, each capable of storing 10,000 gallons of unleaded gasoline and 
9,500 gallons of biodiesel for vehicle fueling.  Each service station is collocated with an E85 fueling 
station.  The bulk storage tanks in Area 6 are capable of storing approximately 100,000 gallons of 
biodiesel and 40,000 gallons of unleaded gasoline (DOE 2008l).  Both bulk storage tanks are filled and 
maintained to 80 percent of their storage capacity.  In the event of a fuel shortage from outside suppliers, 
these reserves would be used on a priority basis to meet temporary shortfalls (NSTec 2008b). 

Under the No Action Alternative, the NNSS would not experience significant increases in workforce, 
fleet vehicles, or the number or size of facilities (excluding the construction and operation of the 
commercial solar power generation facility).  NNSA has not identified any activities that would result in 
long-term increases or large peak demands for liquid fuels under the No Action Alternative.  Fuel 
consumption rates are expected to remain similar to the levels seen in FY 2009.  Given the volume of 
existing storage capacity and existing commercial supply arrangements, NNSA does not foresee difficulty 
in obtaining liquid fuels from regional suppliers to meet its needs.  The NNSS’s annual fuel demands 
make up a very small proportion of total fuel use in the state for most liquid fuels (e.g., less than 
0.05 percent of unleaded gasoline use) and are not expected to strain local and regional fuel supply 
networks (NSOE 2009).  However, the NNSS is a major consumer of biodiesel in Nevada, making up 
approximately 60 percent of the statewide total demand of 575,000 gallons (NSOE 2009).  Although not 
anticipated, if demand were to exceed regional supply, the NNSS could temporarily switch to petroleum-
based diesel for most applications until biodiesel is available again. 

Construction of a commercial solar power generation facility would result in large numbers of personal 
vehicles, construction equipment, and diesel generators operating on the NNSS for up to 35 months.  
However, these activities are not expected to use NNSS fuel supplies; fuel for this activity would be the 
responsibility of the commercial entity conducting the construction.  Similarly, small quantities of fuel 
may be needed for the operation of the solar power generation facility (supporting heaters, emergency 
generators, etc.), but this demand would be met by the commercial operator of the facility. 

Energy Conservation.  Under all alternatives, NNSA would continue to identify and implement energy 
conservation measures and renewable energy projects in compliance with all applicable Executive orders 
and DOE orders and policies.  These initiatives would serve to reduce consumption of electrical power 
and liquid fuels on a per-unit basis, suggesting that the estimates for total consumption under this 
alternative are conservative in nature, as well as potentially avoid adverse impacts related to energy 
capacity.  These measures would also result in a greater proportion of energy use coming from renewable 
sources, reducing dependence on fossil fuels, and potentially resulting in indirect beneficial impacts on air 
quality and other environmental resources.  The following are some specific examples of energy 
conservation measures: 

• NNSA would improve energy efficiency and reduce greenhouse gas emissions through reduction 
of energy intensity by 3 percent annually and a total of 30 percent through the end of FY 2015, 
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relative to the energy use baseline in FY03.  Energy intensity is the energy consumption per gross 
square foot of building space, including industrial and laboratory facilities. 

• NNSA would continue installation of advanced electric metering systems to the extent practicable 
at all NNSS buildings, as well as implementation of a centralized data collection, reporting, and 
management system.  

• NNSA would maximize installation of onsite renewable energy projects at the NNSS where 
technically and economically feasible, with the goal of acquiring at least 7.5 percent of the 
NNSS’s annual electricity and thermal consumption from onsite renewable sources. 

• NNSA would ensure that new construction and renovation projects include design, construction, 
maintenance, and operation practices in support of the high-performance building goals of 
Executive Order 13423. 

5.1.2.2.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, the NNSS would experience a workforce increase of 
approximately 25 percent, support several new or expanded facilities, and see an overall increase in the 
frequency and scope of defense experiments and other activities.  These changes have the potential to 
noticeably increase long-term demands for electrical power and liquid fuels, as well as produce demand 
peaks during major construction efforts or specific experiment events.  However, NNSA is also proposing 
upgrades to the electrical distribution system, development of onsite renewable energy sources, 
consolidation or closure of unused facilities, and measures to improve energy conservation and efficiency 
that would collectively reduce or avoid adverse impacts on energy capacity or supply.  Specific activities 
and their potential effects are discussed in the following subsections. 

Electrical Energy.  NNSA is proposing new or expanded facilities in locations including Areas 6, 12, 16, 
17, and 23 (Mercury), as well as the Desert Rock and Pahute Mesa Airstrips.  Section 5.1.2.1, 
“Infrastructure,” provides a detailed description of facility sizes, configurations, and locations.  All 
construction or renovation activities would result in temporary increases in electrical power demand, 
although some of this temporary demand would be met through the use of portable generators rather than 
tie-ins to the NNSS electrical distribution system.  As noted in Chapter 3 of this SWEIS, some facilities 
are still in the conceptual planning phase and would be analyzed in future NEPA documents when 
planning and design have evolved. 

Operation of new facilities that would support new mission elements or capabilities would result in a clear 
increase in electrical power demand on the NNSS.  However, these new facilities would likely be more 
energy-efficient than existing buildings, due to implementation of more energy-efficient components and 
practices.  In cases where new facilities would be constructed to relocate or consolidate existing functions 
(e.g., consolidation of security functions in Area 23), long-term power demand associated with those 
functions would likely be lower than previous levels. 

Proposals under the Expanded Operations Alternative could result in development of more than 
400,000 square feet of building space (added to the approximate 2.45 million square feet currently 
managed) on the NNSS, or an approximate 16 percent increase.  It is reasonably foreseeable that NNSA 
would also decommission any existing buildings that are no longer needed, as it has committed to an 
ongoing reduction of the total building footprint through its Facility and Infrastructure Assessment 
Process.  Up to approximately 28 percent of the existing managed building square footage at NNSS could 
be dispositioned under the Expanded Operations Alternative (NNSA/NSO 2010d, 2010e).  However, the 
period between completion of a new construction project and initiation of decommissioning activities is 
unknown; when dispositioning occurs, it would further reduce the electrical energy demand. 
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To account for any uncertainties regarding changes in building square footage and associated power 
demands in any particular year, implementation of energy efficiency measures to new and existing 
buildings, and an anticipated 25 percent increase in NNSS workforce numbers, NNSA estimates that 
average power demand would increase by no more than 25 percent from that analyzed under the 
No Action Alternative in any year, while peak power demand (including demand associated with 
construction or renovation activities) would increase by no more than 35 percent.  A 35 percent increase 
over NNSA’s 2009 average electrical demand of 84,600 megawatt-hours would amount to approximately 
105,700 megawatt-hours.  During 2009, NV Energy and Valley Electric Association provided about 
21,675,000 megawatt-hours, collectively.  Under the Expanded Operations Alternative, NNSS use of 
electricity would represent approximately 0.49 percent of the regional electrical demand (NSOE 2010). 

The projected increases would result in an average power demand of approximately 28 megawatts, with a 
peak demand of approximately 41 megawatts.  The capacity of the existing NNSS distribution system 
(estimated at approximately 36 megawatts) would be sufficient to meet average demand, but peak 
demand periods could exceed the capacity, potentially resulting in voltage fluctuations or blackouts.  As 
noted under the No Action Alternative, any reduction in supply to the NNSS from commercial power 
suppliers would also reduce the effective supply to the NNSS, making these adverse effects more likely. 

Under the Expanded Operations Alternative, NNSA would propose to upgrade the existing 138-kilovolt 
electrical distribution system to better provide for this projected demand, increase service reliability, and 
leave capacity to support any future growth on the NNSS.  About 39 miles of the existing system would 
be replaced between Mercury Switching Center in Area 23 and Valley Substation in Area 2.  The 
replacement transmission line would be constructed on steel towers on a right-of-way generally 
paralleling the existing system.  Sufficient separation between the existing transmission line and the new 
line would be required to ensure electrical safety during construction of the new line and demolition of 
the old line.   

The transmission line replacement project would occur in three distinct and separately operable stages:  
(1) Mercury Switching Center to Frenchman Flat Substation, with a loop 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 in Area 2 (approximately 
14 miles).  NNSA would coordinate this upgrade, or distinct stages of it, with other proposed activities 
under this alternative to ensure that additional system capacity and reliability were in place prior to 
significant additional power demands coming on line. 

The new transmission line would increase the capacity of the system from the current level of about 
36 megawatts up to approximately 100 megawatts and improve the efficiency of the system 
(NNSA/NSO 2010c).  However, to utilize any capacity above the current level of 36 megawatts, NNSA 
would need to purchase additional power from a supplier and could seek to negotiate additional power 
through an offsite commercial provider, such as NV Energy or Valley Electric Association, if the onsite 
solar power generation facility is not constructed.  If additional power is available from these outside 
commercial providers, the NNSS’s distribution system would be adequate to meet all projected demands, 
and no adverse impacts would be expected.  However, it is not known whether these commercial 
providers would be able to accommodate NNSS’s additional power demands at that time. 

Under the Expanded Operations Alternative, NNSA may allow the construction and operation of one or 
more solar power generation facilities similar to the facility described under the No Action Alternative, 
but with a net generating capacity of approximately 1,000 megawatts.  If these facilities are constructed, 
NNSA would likely seek to purchase a portion of the facilities’ power, while the balance would be 
exported to the commercial power grid.  This arrangement would allow NNSS’s electrical distribution 
system to meet all projected demands, and no adverse impacts are expected.  Such a power-sharing 
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agreement would also enable the NNSS to better meet its goals for use of renewable energy sources, as 
well as reduce the NNSS’s reliance on fossil fuel-generated power, resulting in an indirect beneficial 
impact on air quality and other environmental resources. 

In addition, under the Expanded Operations Alternative, NNSA would construct a 5-megawatt 
photovoltaic solar power generation facility near the Area 6 Construction Facilities.  While this project 
would result in a temporary additional demand for electrical power during construction (covered within 
the increases estimated under this alternative), it would later provide an additional source of power for the 
NNSS distribution system and further NNSA’s progress toward reducing dependence on fossil-fuel-based 
electricity. 

NNSA would also evaluate the feasibility of demonstrating a pilot-scale, enhanced geothermal power 
system.  The primary objective would be to demonstrate the viable recovery of a practical operating level 
energy (5 to 50 megawatts) from rock that is hot (greater than 180 degrees Celsius [ºC]), but does not 
contain mobile water.  The size of the pilot-scale geothermal power system would be unique to each site’s 
geothermal characteristics and based on the optimal balance of temperature, rock reservoir size, heat 
exchange rate, water pressure, and flow rate, among other factors.  If this pilot-scale geothermal power 
system demonstration project were found to be technically feasible, it would then serve as a testing 
facility for improvements applicable to similar systems elsewhere, as well as supply some additional 
electrical power to the NNSS.  A decision on the best location for a geothermal power system would 
depend on a combination of the system’s power generation potential, environmental constraints, and 
economic considerations.  Because there are no location-specific proposals for development of a 
geothermal power system on the NNSS at this time, additional NEPA analysis would be required before 
such work could be conducted. 

Liquid Fuels.  NNSA is proposing new or expanded facilities in locations including Areas 6, 12, 16, 17, 
and 23 (Mercury), as well as Desert Rock and Pahute Mesa Airstrips.  Section 5.1.2.1, “Infrastructure,” 
provides a detailed description of facility sizes, configurations, and locations.  All construction or 
renovation activities would result in temporary increases in liquid fuel demand.  In some cases, long-term 
increases in total fuel usage may be required to operate additional buildings and equipment and meet the 
greater vehicle fuel needs associated with the increased frequency of certain experiments and training 
activities.   

However, the planned consolidation of certain functions (e.g., consolidation of security functions in 
Area 23) would reduce the need to travel between locations, thereby reducing associated vehicle 
requirements and fuel consumption.  All new buildings are also expected to be more fuel-efficient on a 
square-foot basis due to the inclusion of “green” technologies in building design.  As noted in Chapter 3 
of this SWEIS, some other facilities are still in the conceptual planning phase and would be analyzed in 
future NEPA documents when planning and design have evolved further. 

To account for changes in building square footage, the timing of construction projects, implementation of 
energy efficiency measures, and an anticipated 25 percent increase in NNSS workforce numbers, NNSA 
estimates that annual liquid fuel demand would increase by no more than 25 percent from that analyzed 
under the No Action Alternative in any year.  While additional demand associated with vehicles would 
likely be associated with nonpetroleum fuels (E85 and biodiesel), it is reasonably foreseeable that other 
uses (boilers, emergency generators) would increase the use of petroleum-based fuels (heating oil, 
#2 diesel, unleaded gasoline) if they could not be configured for alternative fuels.  Table 5–7 presents 
estimated annual liquid fuel demand under the Expanded Operations Alternative. 
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Table 5–7  Estimated Annual Liquid Fuel Usage Under the Expanded Operations Alternative 
Fuel Type Quantity 

#2 Red Dye Fuel Oil for Heating 83,000 gallons 
Unleaded Gasoline 534,000 gallons 
Ethanol/E85 271,000 gallons 
#2 Diesel 81,000 gallons 
Biodiesel 429,000 gallons 

 

New facilities with boilers or liquid-fuel-fired heating units would include adjacent fuel storage tanks in 
their designs.  NNSA would also retain the vehicle service stations and the Area 6 bulk storage tanks 
(kept filled to 80 percent capacity) described under the No Action Alternative.  Given the volume of 
existing storage tanks and existing commercial supply arrangements, NNSA does not foresee difficulty in 
obtaining liquid fuels from regional suppliers to meet its needs.  The NNSS’s projected annual fuel 
demands would make up a very small proportion of the current, total fuel use in the state for most liquid 
fuels (e.g., approximately 0.05 percent of unleaded gasoline use) and are not expected to strain local and 
regional fuel supply networks (NSOE 2009).  However, the NNSS is a major consumer of biodiesel in 
Nevada, making up approximately 60 percent of the statewide total demand of 575,000 gallons 
(NSOE 2009); under this alternative NNSA would increase consumption of biodiesel to about 75 percent.  
Although not anticipated, if demand were to exceed regional supply, the NNSS could temporarily switch 
to petroleum-based diesel for most applications until biodiesel is available again. 

Construction of one or more commercial solar power generation facilities with a 1,000-megawatt 
combined capacity would result in large numbers of personal vehicles, construction equipment, and diesel 
generators operating on the NNSS for up to 42 months.  However, these activities are not expected to use 
NNSS fuel supplies; fuel for this activity would be the responsibility of the commercial entity conducting 
the construction.  Similarly, small quantities of fuel may be needed for operation of the commercial solar 
power generation facility (supporting heaters, emergency generators, etc.), but this demand would be met 
by the commercial operator of the facility. 

Construction and operation of the 5-megawatt photovoltaic solar power generation facility in Area 6, and 
the geothermal demonstration project (no specific location proposed at this time) would also use small 
quantities of liquid fuel to supply emergency generators, heaters, and/or boilers.  NNSA estimates that the 
fuel demand from these activities would be captured within the 25 percent overall demand increase 
associated with this alternative. 

Energy Conservation.  NNSA would continue to identify and implement the energy conservation 
measures and renewable energy projects described under the No Action Alternative.  These initiatives 
would serve to reduce consumption of electrical power and liquid fuels on a per-unit basis, suggesting 
that the estimates for total consumption under this alternative are conservative in nature and would 
potentially avoid adverse impacts related to energy capacity.  These measures would also result in a 
greater proportion of energy use coming from renewable sources, reducing dependence on fossil fuels, 
and potentially resulting in indirect beneficial impacts on air quality and other environmental resources. 
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5.1.2.2.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, the NNSS would operate below current levels, and a number 
of facilities would be decommissioned, thereby reducing energy needs.  Conservation and renewable 
energy goals would continue to be pursued, further reducing energy demand.   

NNSA would continue to maintain, repair, and modify operating facilities and infrastructure, as needed 
and within funding limits, and would conduct small projects to maintain the present capabilities of 
NNSA/NSO facilities (described under the No Action Alternative).  Under the Reduced Operations 
Alternative, however, all activities would cease in the northwestern portion of the NNSS within Areas 18, 
19, 20, 29, and 30, with the exception of maintenance and operation of the Echo Peak, Motorola, and 
Shoshone communications facilities; the Echo Peak, Castle Rock, and Stockade Wash Substations, 
including electrical transmission lines interconnecting these substations; and Well 8.  NNSA would 
continue environmental restoration, environmental monitoring, site security operations, and military 
training and exercises within these areas.  No infrastructure projects would be conducted in these 
northwestern areas beyond maintaining mission-essential facilities and critical electrical and 
communication systems.  The Reduced Operations Alternative also includes a 100-megawatt commercial 
solar power generation facility in Area 25. 

Additional information on energy use (electrical and liquid fuels) and energy conservation and efficiency 
is provided below. 

Electrical Energy.  Under the Reduced Operations Alternative, net NNSS power demand would be 
reduced as numerous activities across the NNSS were scaled back or eliminated.  Based on a projected 10 
percent decrease in staffing at the NNSS and the eventual closure of several facilities, NNSA estimates 
that average power demand would decrease by 10 percent (to 20 megawatts) compared to demand under 
the No Action Alternative, and peak demand also decreasing by 10 percent (to 27 megawatts).  A 
10 percent decrease from NNSA’s 2009 average electrical demand of 85,600 megawatt-hours would 
reduce demand to approximately 76,140 megawatt-hours.  During 2009, NV Energy and Valley Electric 
Association provided about 21,675,000 megawatt-hours, collectively.  Under the Reduced Operations 
Alternative, use of electricity would represent approximately 0.35 percent of the regional electrical 
demand (NSOE 2010).  These projected demand reductions, along with ongoing implementation of 
energy efficiency measures, would make the current distribution system capacity of 36 megawatts 
adequate for both average and peak power demands. 

As noted under other alternatives, any reduction in power to the NNSS from commercial suppliers would 
reduce the effective power supply on the NNSS, which would make adverse effects (e.g., voltage 
fluctuations and temporary loss of service) possible, but still unlikely.  In addition, the physical condition 
and reliability of the NNSS distribution system would deteriorate over time, although basic maintenance 
would continue under this alternative.  If basic maintenance activities were insufficient to maintain 
system reliability, NNSA would pursue the more-significant system upgrades (including replacement of 
some line sections) as described under the Expanded Operations Alternative, based on a future NEPA 
analysis and decision. 

Under the Reduced Operations Alternative, NNSA may allow construction and operation of a solar power 
generation facility similar to that described under the No Action Alternative.  However, the size of this 
facility would be reduced, resulting in a net generating capacity of approximately 100 megawatts.  If this 
facility were constructed, NNSA would likely seek to purchase a portion of this facility’s power, and the 
balance would be exported to the commercial power grid.  This arrangement would allow NNSS’s 
distribution system to meet all projected demands with more confidence, and no adverse impacts would 
be expected.  Such a power-sharing agreement would also enable the NNSS to better meet its goals for 
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use of renewable energy sources by reducing the NNSS’s reliance on fossil fuel-generated power, 
resulting in an indirect beneficial impact on air quality and other environmental resources. 

Liquid Fuels.  Under the Reduced Operations Alternative, liquid fuel demand from all uses would 
decrease as activity and staffing levels were reduced.  NNSA estimates that demand for all fuel 
types would decrease by approximately 10 percent from the levels seen in the No Action Alternative.  
Table 5–8 presents estimated annual fuel demand under the Reduced Operations Alternative. 

Table 5–8  Estimated Annual Liquid Fuel Usage Under the Reduced Operations Alternative 
Fuel Type Quantity 

#2 Red Dye Fuel Oil for Heating 59,000 gallons 
Unleaded Gasoline 384,000 gallons 
Ethanol/E85 195,000 gallons 
#2 Diesel 59,000 gallons 
Biodiesel 309,000 gallons 
 

Given the volume of existing storage tanks (described under the No Action Alternative) and existing 
commercial supply arrangements, NNSA does not foresee difficulty in obtaining liquid fuels from 
regional suppliers to meet its needs.  The NNSS’s projected annual fuel demands would make up a very 
small proportion of current, total fuel use in the state for most liquid fuels (for example, less than 
0.04 percent of unleaded gasoline use) and are not expected to strain local and regional fuel supply 
networks (NSOE 2009).  However, the NNSS is a major consumer of biodiesel in Nevada, making 
approximately 60 percent of the statewide total demand of 575,000 gallons (NSOE 2009); under this 
alternative NNSA would decrease consumption of biodiesel to about 54 percent. Although not 
anticipated, if demand were to exceed regional supply, the NNSS could temporarily switch to petroleum-
based diesel for most applications until biodiesel is available again. 

Construction of a commercial 100-megawatt solar power generation facility would result in large 
numbers of personal vehicles, construction equipment, and diesel generators operating on the NNSS for 
up to 32 months.  However, these activities are not expected to use NNSS fuel supplies; fuel for this 
activity would be the responsibility of the commercial entity conducting the construction.  Similarly, 
small quantities of fuel may be needed for operation of the solar power generation facility (supporting 
heaters, emergency generators, etc.), but this demand would be met by the commercial operator of the 
facility. 

Energy Conservation.  NNSA would continue to identify and implement the energy conservation 
measures and renewable energy projects described under the No Action Alternative.  These initiatives 
would reduce consumption of electrical power and liquid fuels on a per-unit basis, suggesting that the 
estimates for total consumption under this alternative are conservative in nature, and would potentially 
avoid adverse impacts related to energy capacity.  These measures would also result in a greater 
proportion of energy use coming from renewable sources, reducing dependence on fossil fuels, and 
potentially resulting in indirect beneficial impacts on air quality and other environmental resources. 

5.1.3 Transportation and Traffic 

Section 5.1.3.1 evaluates both radiological and nonradiological impacts from shipment of radioactive 
waste to the NNSS, onsite shipment of radioactive waste, and shipment of other radioactive materials to 
and from the NNSS; only nonradiological impacts would result from shipment of nonradioactive 
materials.  Radiological impacts are those associated with the effects of low levels of radiation emitted 
during incident-free transportation and those resulting from the accidental release of radioactive materials; 
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radiological impacts are expressed as additional latent 
cancer fatalities (LCFs).  Nonradiological impacts are 
independent of the nature of the cargo being 
transported and are expressed as traffic accident 
fatalities when there is no release of radioactive 
material.  Note that all shipments must meet U.S. 
Department of Transportation (DOT) regulations, and 
the packaging of radioactive materials must meet U.S. 
Nuclear Regulatory Commission regulations, as 
discussed in Appendix E, Sections E.3.1 and E.3.2.  
NNSS shipments have never exceeded regulatory 
requirements for transportation radiation limits. 

Section 5.1.3.2 discusses the traffic impacts that 
would result from changes in the current numbers of 
personnel trips and trucks transporting radioactive 
and nonradioactive materials due to the differing 
activity levels among alternatives.  Traffic impacts 
are expressed as the percent change in the number of 
onsite and regional (i.e., offsite) daily vehicle trips 
and changes in roadway levels of service associated 
with transporting personnel, materials, and waste. 

The following criteria are used to analyze the risks of 
potential transportation activities during incident-free 
operations and accidents: 

• Radiation dose and risk to the public, 
including cumulative effects to the population 
and effects to maximally exposed individuals 
(MEIs) 

• Radiation dose and risk to workers, including cumulative effects to the worker population and 
effects to MEIs 

• Number of traffic fatalities resulting from traffic accidents (not related to the radioactive cargo) 

These criteria are used to evaluate potential impacts on onsite and regional traffic conditions: 

• Percent change in average daily traffic for onsite and regional traffic conditions  

• Degree of change in the volume-to-capacity and resulting level of service for key roadways under 
regional traffic conditions 

Increases in nonradioactive pollutants from traffic emissions are discussed in Chapter 5, Section 5.1.8, 
“Air Quality and Climate.”  Appendix E contains a more-detailed description of the transportation 
analysis and results. 
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5.1.3.1 Transportation 

Methodology and Assumptions.  Shipping packages containing radioactive materials emit low levels of 
radiation; the amount of radiation depends on the kind and amount of transported materials.  DOT 
regulations (49 CFR Part 173 Subpart I) require 
shipping packages containing radioactive materials to 
have sufficient radiation shielding to limit the radiation 
to 10 millirem per hour at a distance of 6.6 feet from 
the transporter.  For incident-free transportation, the 
potential human health impacts of the radiation field 
surrounding the transportation packages were 
estimated for transportation workers and the general 
population along the route (off-traffic, or off-link), as 
well as for people sharing the route (in-traffic or on-
link) and at rest areas and other stops along the route. 
The Radioactive Material Transportation Risk 
Assessment Code 6 (RADTRAN)] computer program 
(SNL 2009b) was used to estimate the impacts on 
transportation workers, the public, and an MEI (e.g., a 
person stuck in traffic, a gas station attendant, an 
inspector). 

Transportation accidents involving radioactive 
materials present both nonradiological and radiological 
risks to workers and the public.  Nonradiological 
impacts of transportation accidents include traffic 
accident fatalities.  Radioactive material would be 
released during transportation accidents only when the 
package carrying the material is subjected to forces 
that exceed the package design standard.  Only a 
severe fire and/or a powerful collision, both events of 
extremely low probability, could damage a 
transportation package of the type used to transport 
radioactive material to the extent that radioactivity 
would be released to the environment with significant 
consequences. 

The radiological impact of a specific accident is 
expressed in terms of probabilistic risk (i.e., dose-risk), 
which is defined as the accident probability (accident 
frequency) multiplied by the accident consequences 
(dose).  The overall radiological risk estimate is 
obtained by summing the individual radiological risks 
from all reasonably conceivable accidents.  Analysis of 
accident risks accounts for a spectrum of accident 
severities, ranging from high-probability accidents of 
low severity (e.g., fender benders) to hypothetical high-severity accidents that have a low probability of 
occurrence.  In addition to calculating the radiological risks that would result from all reasonably 
conceivable accidents during transportation of radioactive materials, this SWEIS assesses the highest 
consequences of a maximum reasonably foreseeable accident with a radioactive release frequency greater 
than 1 × 10-7 (1 chance in 10 million) per year in an urban or suburban population area along the route.  

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 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 for the Nevada National Security 
Site (NNSS) avoided Hoover Dam and Las Vegas.  
In compliance with this requirement, commercial 
carriers of low-level radioactive waste used alternate 
shipping routes, such as Nevada State Route 160.   

Now, the transportation infrastructure throughout 
metropolitan Las Vegas, such as Interstate 15, 
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 National Nuclear Security Administration 
(NNSA) has analyzed two transportation cases: one 
that reflects the existing commitment (constrained 
case) and one that permits shipments through the 
greater metropolitan Las Vegas (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 Waste 
Acceptance Criteria.  Although an analysis of 
low-level/mixed low-level waste 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 NNSS’ website. 
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This latter analysis used the Risks and Consequences of Radioactive Material Transport (RISKIND) 
computer program to estimate doses to individuals and populations (Yuan et al. 1995). 

Incident-free radiological health impacts are expressed in terms of additional LCFs.  Radiological health 
impacts from accidents are also expressed as additional LCFs.  Nonradiological accident impacts are 
expressed as additional immediate (traffic accident) fatalities.  LCFs associated with radiological 
exposure were estimated by multiplying the occupational (worker) and public dose by a dose conversion 
factor of 0.0006 LCFs per rem or person-rem of exposure (DOE 2003d). The health impacts associated 
with the shipment of radioactive wastes were calculated assuming that all wastes would be transported 
using either truck or rail transport.  Health impacts associated with the shipment of special nuclear 
material (SNM) and nuclear weapons were calculated assuming these materials would be transported by 
DOE safeguards transporters. 

In determining transportation risks, per-shipment risk factors were calculated for incident-free and 
accident conditions using the RADTRAN 6 computer program (SNL 2009b) in conjunction with the 
Transportation Routing Analysis Geographic Information System (TRAGIS) computer program (Johnson 
and Michelhaugh 2003) to choose transportation routes in accordance with DOT regulations.  The 
TRAGIS program provides population density estimates for rural, suburban, and urban areas along the 
routes based on the 2000 U.S. census.  The population density estimates were escalated to 2016 
population density estimates using state-level 2000 and 2010 census data and assuming population growth 
between 2000 and 2010 would continue through 2016.  For incident-free operations, the affected 
population includes individuals living within 0.5 miles of each side of the road or rail line.  For accident 
conditions, the affected population includes individuals living within 50 miles of the accident, and the 
MEI was assumed to be a receptor located 330 feet directly downwind from the accident. Additional 
details on the analytical approach and on modeling and parameter selections are provided in Appendix E 
of this SWEIS. 

Route-specific accident and fatality rates for commercial truck transports and rail shipments were used to 
determine the risk of traffic accident fatalities (Saricks and Tompkins 1999) after being adjusted for 
possible under-reporting (UMTRI 2003).  Statistics specific to DOE safeguards transporters are used for 
safeguards transporters shipments (Phillips, Clauss, and Blower 1994).  The methodology for obtaining 
and using accident and fatality rates is provided in Appendix E, Section E.6.2, “Accident Rates.” 

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

Rem – A unit of radiation dose used to measure the biological effects of different types of radiation on 
humans.  The dose in rem is estimated by a formula that accounts for the type of radiation, the total absorbed 
dose, and the tissues involved.  One thousandth of a rem is a millirem.  The average dose to an individual in the 
United States primarily from natural background sources of radiation is about 310 millirem per year; the 
national average including medical sources is about 620 millirem per year. 

Person-rem – A unit of collective radiation dose applied to a population or group of individuals.  It is 
calculated as the sum of the estimated doses, in rem, received by each individual of the specified population.  
For example, if 1,000 people each received a dose of 1 millirem, the collective dose would be 1 person-rem 
(1,000 persons × 0.001 rem). 

Latent cancer fatalities (LCFs) – Deaths from cancer resulting from, and occurring sometime after, exposure 
to ionizing radiation or other carcinogens.  This site-wide environmental impact statement focuses on LCFs as 
the primary means of evaluating health risk from radiation exposure.  The values reported for LCFs are the 
increased risk of a fatal cancer for a MEI or noninvolved worker or the increased risk of a single fatal cancer 
occurring in an identified population.   
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This NNSS SWEIS presents a transportation analysis of two cases; a constrained case and an 
unconstrained case.   

Constrained Case 

For the constrained case, it was assumed that DOE would maintain current operational practices by 
avoiding transporting waste and materials across the Colorado River near the Hoover Dam and on the 
interstate system within Las Vegas.  It was further assumed that shipments approaching the NNSS from 
the south (via Interstate 40), would use U.S. Route 95 to Nevada State Route 164, to Interstate 15, to 
Nevada State Route 160, to U.S. Route 95.  Shipments approaching the NNSS from the north would use 
U.S. Routes 50, 6, and 95.  The constrained case is analyzed for all alternatives and addresses both 
radioactive waste and other radioactive material transports. 

As appropriate, for each SWEIS alternative, transportation impacts were evaluated for transport of 
(1) LLW and MLLW to the NNSS for disposal and from the NNSS to a treatment facility and then 
returned; (2) transuranic (TRU) waste from the NNSS to Idaho National Laboratory (INL) for treatment 
and certification; (3) SNM to and from the NNSS; (4) nuclear weapons to and from the NNSS for 
exchange of limited life components; (5) nuclear weapons to the NNSS for dismantlement and subsequent 
transport of plutonium to Pantex, canned subassemblies to the Y-12 Plant, and milliwatt generators to Los 
Alamos National Laboratory; (6) sealed sources from San Antonio; Texas to the NNSS, and 
(7) nonradioactive hazardous and sanitary waste and recyclables from the NNSS.   The number of 
transports of LLW and MLLW to the NNSS were based on DOE projections as estimated by waste 
generators (see Appendix E, Table E–3).  The number of transports for other wastes and materials were 
based on programmatic needs as described in Appendix A. 

For the Expanded Operations Alternative, LLW and MLLW volumes from waste generators were 
determined using data from the Waste Management Information System.  These waste volumes were 
apportioned to containers and number of shipments using historical data regarding the types of containers 
typically received (note that containers may be used to transport waste to NNSS that were not assumed as 
part of this analysis as described in Appendix E, Table E–4).  These volumes are apportioned to regions 
of the United States (see Appendix E, Figure E–2) based on the locations of the waste generators.  The 
following regions were used for analyzing radioactive waste shipments: Northeast, South, Southeast, 
Upper Midwest, Southwest, Mountain West, West, and Northwest (see Appendix E, Figure E–2, for a 
depiction of the regions).  The transportation analysis 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 waste volume from each region is assumed to be received from a regional location that 
would provide a conservative estimate of the impacts from transporting from that region based on 
distance traveled and population density along the route.  This approach was used because not all 
potential waste generators may be identified in the Waste Management Information System and to 
account for the amount of uncertainty in the magnitude of waste volume projections. 

For the No Action Alternative and Reduced Operations Alternative, it was assumed that the total amount 
of LLW to be received over a ten-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 actual 
permitted volume is 899,996 cubic feet).  This volume was apportioned to the waste generators shown in 
Appendix E, Table E–3 using the percentage of the total volume each waste generator contributed to the 
waste projections under the Expanded Operations Alternative. 
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DOE has completed NEPA documentation for other projects in the DOE Complex in which waste was 
projected to be transported to NNSS and are not yet included in the Waste Management Information 
System.  These waste streams are included under the Expanded Operations Alternative with their 
transportation impacts shown separately.  These waste streams include conversion products from 
Portsmouth, Ohio, and Paducah, Kentucky (DOE 2004e, 2004d), decommissioning waste from the 
West Valley Demonstration Project (DOE 2010c), and uranium-233 downblending waste from Oak Ridge 
National Laboratory (DOE 2010b). 

To assess incident-free and transportation accident impacts related to radioactive waste shipments, 
radioactive waste shipments were assumed to be conducted by truck or by a combination of rail and truck.  
Rail transport to the NNSS is not possible; therefore, rail cargo must be transferred to trucks at a transfer 
station.  For purposes of analysis only for the constrained case, two transfer station sites were assumed: 
Parker, Arizona, and West Wendover, Nevada.  These stations are those outside of Las Vegas, but nearest 
to the NNSS, at which transfers have occurred in the past.  The overall transportation impacts associated 
with using transfer stations at Parker and West Wendover would be comparable to other locations in the 
vicinity of the NNSS.  For instance, use of a transfer station at Arden, south of Las Vegas, would yield 
comparable results because it is located along the truck route between Parker and the NNSS.  For LLW 
and MLLW waste shipments, Appendix E, Figure E–3 depicts the analyzed truck and rail routes from 
each region of the United States while Appendix E, Figure E–4 depicts the analyzed truck routes from the 
transfer stations at Parker, Arizona and West Wendover, Nevada to the NNSS. 

The NNSS would send TRU waste to INL for treatment and certification before shipping it to the Waste 
Isolation Pilot Plant (WIPP) in New Mexico.  Rail transport was not analyzed for TRU waste.  The INL 
contractor would assume responsibility for treating, certifying, and transporting the TRU waste to WIPP. 

Nuclear weapons and SNM would be transported to and from the NNSS by safeguards transporters.  
Types of SNM are identified in Appendix A, Section A.2.1.1.  Truck routes between specific origination 
and destination sites were analyzed for the transportation of SNM.  For nuclear weapons, routes from 
different regions of the United States were analyzed and the route that yields the highest impacts was used 
for the analysis. 

Unconstrained Case.  In the unconstrained case, transportation by (a) all truck and (b) the combination 
rail-truck are analyzed. 

(a) All truck:  Impacts are analyzed for two route segments.  The first segment is from the originating 
regional site to an entry point to Las Vegas (see Appendix E, Figure E–5).  These entry points are 
Henderson (at the intersection of I-515 and U.S. Route 95), Apex (on I-15 north of Las Vegas), 
and Arden (on I-15 just south of the junction of I-15 and I-215).  Only a portion of the offsite 
shipments are analyzed to each entry point with the sum entering all three points being 
100 percent of the shipments.  This provides a more realistic analysis such that truck shipments 
would only enter the Las Vegas area from a direction that makes the most sense (for example, 
shipments from the West region would not go to Henderson, but would enter the Las Vegas area 
at Arden).  The second segment consists of different routes from these entry points to NNSS.  It 
was assumed that there would be no route limitations in the Las Vegas area; shipments could 
proceed through or around Las Vegas on several different possible routes, as depicted in 
Figure 5–4.  Truck routes were analyzed in segments to make it easier to analyze multiple routes 
(different segments can be added together).   
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Figure 5–4  Transportation Routes Analyzed in Las Vegas for the Transport of Low-Level and 

Mixed Low-Level Radioactive Waste for the Unconstrained Case 

(b) Rail-Truck:  Rail-truck transportation impacts are also analyzed by route segment.  The first 
segment is rail transport from each region of the United States to a transfer station location in the 
Las Vegas region.  All of the rail shipments are assumed to be transported to five different 
transfer station locations where they would be transferred to truck.  As depicted in Figure 5–5, 
these five locations are West Wendover, Apex, and Arden, Nevada; and Parker and Kingman, 
Arizona.  [Note: In practice, the location 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.]  Appendix E, Figures E–7 through E–8 show the rail routes 
to each transfer station location.  When analyzing rail-to-truck transportation, truck transport from 
an analyzed transfer station to a Las Vegas entry point (identified in (a) above) is evaluated as a 
segment, as depicted in Appendix E, Figure E–9.  Note that the truck segment from the transfer 
station to the entry point is only applicable to West Wendover, Parker, and Kingman because the 
transfer stations at Apex and Arden are already located at an entry point to Las Vegas.  Truck 
transport from West Wendover would proceed to the Apex entry point; truck transport from 
Parker would proceed to Henderson via U.S. Route 95; and truck transport from Kingman would 
proceed to Henderson via U.S. Route 93 over the bridge downstream of the Hoover Dam.  The 
final segment is truck travel from a Las Vegas entry point to NNSS as described in (a) above and 
depicted in Figure 5–4.  
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Figure 5–5  Transfer Station Locations and Analyzed Routes from  

These Locations to Las Vegas for the Unconstrained Case 
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In addition to analyzing the use of transfer stations in the Las Vegas region, truck-to-rail transfer station 
locations are analyzed for three different regions of the United States:  Southwest region, Northeast 
region, and West region (see Appendix E, Figure E–2, for a depiction of the regions).  This analysis is 
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 
possible LLW and/or MLLW generating sites in these regions that do not have direct access to rail. 

Comparison of Impacts.  Table 5–9 provides the estimated number of waste truck shipments under each 
alternative from each region, by container type for LLW and MLLW.  A shipment is defined as the 
amount of waste transported on a single truck or a single railcar.  The number of rail shipments would be 
half of the number of truck shipments.  The different types of containers shown in the table are described 
in Appendix E, Section E.4.2. 

TRU waste would be generated at the NNSS under all alternatives.  Projected TRU waste shipments 
would include waste in storage, TRU waste generated by the Joint Actinide Shock Physics Experimental 
Research (JASPER) operations from 2011 through 2020, and waste from environmental restoration 
activities at the TTR and the Nevada Test and Training Range.  Table 5–10 shows the number of 
shipments of TRU waste, radioisotopic thermoelectric generators, sealed sources, SNM, and nuclear 
weapons under each alternative. 

Impacts are presented for the constrained case for the No Action, Reduced Operations, and Expanded 
Operations Alternatives for transport of all radioactive waste and materials.  Tables 5–11 and 5–12 
present the estimated impacts associated with the constrained case for each alternative for radioactive 
waste and radioactive materials, respectively.  Section 5.1.3.1.2.2, presents the estimated impacts 
associated with the unconstrained case. 
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Table 5–9  Estimated Number of Truck Shipments of Low-Level and Mixed Low-Level Radioactive 
Waste Under Each Alternative Over a 10-Year Period a 

In-State/Out-of-State Source 
Total Number 
of Shipments 

Container Type 

Drums B-25 Box Sealand b B-12 Box 
Type B 

Container c 
No Action and Reduced Operations Alternative 

Northeast 140 13 88 39 0 0 
South  9,100 520 1,500 3,200 0 3,900 
Southeast 120 15 26 75 0 0 
Upper Midwest 10,000 480 2,400 7,100 0 0 
Southwest 3,100 3,000 9 10 0 0 
Mountain West 1,200 1 310 340 470 94 
West 1,000 660 120 270 0 0 
Northwest 7 1 2 4 0 0 
Other Out-of-State Shipments e 1,600 N/A N/A 1,600 N/A N/A 
In-state g 2,300 790 0 1,500 0 0 
Total – Out-of-State Waste 26,000 4,700 4,500 13,000 470 4,000 
Total – All 29,000 5,500 4,500 14,000 470 4,000 

Expanded Operations Alternative d 
Northeast 290 24 190 80 0 0 
South  19,000 50 3,100 7,800 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 f 26,000 N/A N/A N/A N/A N/A 
In-State g, h 15,000 100 0 15,000 0 0 
Total – Out-of-State Waste 80,000 11,000 10,000 23,000 990 8,400 
Total – All 94,000 11,000 10,000 38,000 990 8,400 
N/A = not applicable. 
Note: Totals may not sum correctly due to rounding. 
a  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 f). 
b  For purposes of analysis, it was assumed that supersacks would be transported in Sealand containers. 
c  A Type B container is used to transport remote-handled low-level or mixed low-level radioactive waste. 
d  In addition to shipments estimated from the DOE Waste Management Information System, these numbers include estimated 

shipments of waste from operation and D&D of the U.S. Enrichment Corporation lead cascade fuel enrichment facility and 
operation of the U.S. Enrichment Corporation fuel enrichment full-scale facility. 

e  Includes shipments analyzed in other NEPA documents as follows:  1,026 truck shipments from Paducah in the South region 
(DOE 2004b), and 553 truck shipments from Portsmouth in the Upper Midwest region (DOE 2004a).  These shipments are assumed 
to consist of Sealand containers transporting depleted uranium conversion products. 

f  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; and uranium oxide conversion product consisting of 7,240 truck shipments from Paducah 
(DOE 2004b) in the South region, and 5,834 truck shipments from Portsmouth in the Upper Midwest region (DOE 2004a).  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, Kentucky, in the South region (DOE 2004a) and 3,216 from Portsmouth, Ohio, 
in the Upper Midwest region (DOE 2004b).  This does not include shipments that would occur after 2020. 

g Includes radioactive waste generated by environmental restoration activities at the Nevada Test and Training Range and Tonopah 
Test Range (230 shipments of Sealand containers for the No Action and Reduced Operations Alternatives and 13,000 shipments of 
Sealand containers for the Expanded Operations Alternative).   

h Includes shipment of MLLW from the NNSS to the Oak Ridge area for treatment, and return to the NNSS. 
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Table 5–10  Estimated Number of Shipments of Transuranic Waste, Radioisotopic Thermoelectric 
Generators, Sealed Sources, and Special Nuclear Material Over a 10-Year Period a 

Origin or Activity 
Number of Shipments 

No Action 
Number of Shipments  
Expanded Operations 

Number of Shipments 
Reduced Operations 

Transuranic Waste 

JASPER b 16 36 11 

Environmental Restoration 6 6 6 

Radioisotopic Thermoelectric Generators 

Norfolk, Virginia 3 10 3 

Sealed Sources 

San Antonio, Texas 120 240 120 

Special Nuclear Material 

LLNL (Global Security SNM) 0 1 0 

LLNL (HEU) 0 1 0 

LANL (Uranium-233) 0 1 0 

INL (ZPPR) 0 7 0 

INL (ZPPR) – plutonium material 0 8 0 

ORNL U-233 0 32 0 

LLNL (target material for JASPER) 120 240 60 

Nuclear Weapons 

 Transport to/from the NNSS 0 8,200 c 0 

Weapon Component Disposition d 0 2,010 0 

HEU = highly enriched uranium, INL = Idaho National Laboratory, JASPER = Joint Actinide Shock Physics Experimental 
Research Facility, LANL = Los Alamos National Laboratory, LLNL = Lawrence Livermore National Laboratory, 
NNSS = Nevada National Security Site, ORNL = Oak Ridge National Laboratory; SNM = special nuclear material, 
ZPPR = zero power plutonium reactor. 
a  Number of shipments are for one-way.  The analysis accounts for any return trips or if material is forwarded to another site. 
b   Includes number of shipments related to transuranic waste in storage. 
c   Includes 100 shipments per year for transporting nuclear weapons to the NNSS for disassembly, and 360 shipments per year 

of nuclear weapons to the NNSS to support component exchange.  Includes return shipments of refurbished weapons. 
d   Includes 100 shipments per year of canned subassemblies to Y-12 and plutonium to Pantex, and 1 shipment per year of 

milliwatt generators to LANL. 
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Table 5–11  Risks of Transporting Radioactive Waste Under Each Alternative (Constrained Case) a 

Region 
Transport 

Mode 

Number 
 of 

Shipments 

One-Way 
Kilometers 
Traveled 
(million) 

One-Way 
Miles 

Traveled 
(million) 

Incident-Free Conditions Accident Conditions 
Crew Population 

Radiological 
Risk b 

Roundtrip 
Nonradiological 

Risk b 
Dose 

(person-rem) Risk b 
Dose 

(person-rem) Risk b 

No Action Alternative 

Northeast 
Truck 140 0.67 0.42 8.2 5 × 10-3 2.6 2 × 10-3 3 × 10-6 2 × 10-2 
Rail only c 70 0.34 0.21 2.5 1 × 10-3 1.1 6 × 10-4 5 × 10-7 5 × 10-2 
Rail/Truck d 210 0.41 0.26 3.4 2 × 10-3 1.6 1 × 10-3 8 × 10-7 6 × 10-2 

South 
Truck 9,100 31.73 19.72 1400 9 × 10-1 220 1 × 10-1 6 × 10-5 1 
Rail only c 4,500 16.84 10.46 330 2 × 10-1 110 7 × 10-2 2 × 10-5 3 
Rail/Truck d 13,600 21.78 13.53 550 3 × 10-1 150 9 × 10-2 2 × 10-5 3 

Southeast 
Truck 120 0.45 0.28 6.7 4 × 10-3 1.9 1 × 10-3 2 × 10-6 1 × 10-2 
Rail only c 60 0.24 0.15 1.8 1 × 10-3 0.69 4 × 10-4 5 × 10-7 4 × 10-2 
Rail/Truck d 180 0.31 0.19 2.7 2 × 10-3 0.92 6 × 10-4 6 × 10-7 2 × 10-3 

Upper Midwest 
Truck 10,000 33.77 20.99 510 3 × 10-1 130 8 × 10-2 1 × 10-4 1 
Rail only c 5,000 16.44 10.22 120 7 × 10-2 32 2 × 10-2 2 × 10-5 3 
Rail/Truck d 15,100 21.90 13.61 200 1 × 10-1 51 3 × 10-2 3 × 10-5 3 

Southwest 
Truck 3,100 4.28 2.66 64 4 × 10-2 28 2 × 10-2 9 × 10-6 1 × 10-1 
Rail only c 1,500 2.69 1.67 22 1 × 10-2 5.9 4 × 10-3 2 × 10-6 4 × 10-1 
Rail/Truck d 4,600 4.36 2.71 42 3 × 10-2 14 9 × 10-3 4 × 10-6 5 × 10-1 

Mountain West 
Truck 1,200 1.58 0.98 27 2 × 10-2 6.0 4 × 10-3 2 × 10-6 5 × 10-2 
Rail only c 610 0.32 0.20 5.6 3 × 10-3 2.3 1 × 10-3 2 × 10-7 5 × 10-2 
Rail/Truck d 1,800 1.23 0.76 21 1 × 10-2 5.4 3 × 10-3 5 × 10-7 7 × 10-2 

West 
Truck 1,000 1.20 0.75 16 9 × 10-3 6.0 4 × 10-3 5 × 10-6 4 × 10-2 
Rail only c 530 0.53 0.33 5.1 3 × 10-3 2.1 1 × 10-3 7 × 10-7 8 × 10-2 
Rail/Truck d 1,600 1.10 0.68 13 8 × 10-3 4.7 3 × 10-3 2 × 10-6 1 × 10-1 

Northwest 
Truck 7 0.02 0.01 0.25 1 × 10-4 0.085 5 × 10-5 1 × 10-7 6 × 10-4 
Rail only c 4 0.01 0.01 0.08 5 × 10-5 0.029 2 × 10-5 2 × 10-8 2 × 10-3 
Rail/Truck d 10 0.01 0.01 0.13 8 × 10-5 0.04 3 × 10-5 2 × 10-8 2 × 10-3 

Total – Offsite LLW/MLLW 
from all regions 

Truck 24,700 73.7 45.8 2,100 1.2 390 2 × 10-1 2 × 10-4 2 
Rail only c 12,300 37.4 23.2 490 3 × 10-1 160 9 × 10-2 4 × 10-5 6 
Rail/Truck d 37,000 51.1 31.8 840 5 × 10-1 220 1 × 10-1 6 × 10-5 6 

Onsite Truck 2,000 0.05 0.03 4.0 2 × 10-3 1.5 9 × 10-4 2 × 10-8 1 × 10-3 
ER Waste (TTR/Nevada Test 
and Training Range) 

Truck 230 0.09 0.06 0.015 9 × 10-6 0.0022 1 × 10-6 4 × 10-13 2 × 10-3 

TRU waste e Truck 20 0.03 0.02 1.08 6 × 10-4 0.36 2 × 10-4 2 × 10-8 9 × 10-4 
RTGs  Truck 3 0.01 0.01 0.37 2 × 10-4 0.49 3 × 10-3 3 × 10-10 2 × 10-3 
Total – radioactive waste 
transport 

Truck 27,000 73.9 45.9 2,100 1.2 390 2 ×  10-1 2 × 10-4 2 
Rail/Truck d 39,300 51.3 31.9 850 5 × 10-1 230 1 × 10-1 6 × 10-5 6 

Transport through Nevada f Truck 24,800 8.12 5.01 200 1 × 10-1 38 2 × 10-2 3 × 10-6 2 × 10-1 
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Region 
Transport 

Mode 

Number 
 of 

Shipments 

One-Way 
Kilometers 
Traveled 
(million) 

One-Way 
Miles 

Traveled 
(million) 

Incident-Free Conditions Accident Conditions 
Crew Population 

Radiological 
Risk b 

Roundtrip 
Nonradiological 

Risk b 
Dose 

(person-rem) Risk b 
Dose 

(person-rem) Risk b 

Expanded Operations Alternative 
Northeast Truck 290 1.40 0.87 17 1 × 10-2 5.5 3 × 10-3 6 × 10-6 5 × 10-2 

Rail only c 150 0.70 0.44 5.2 3 × 10-3 2.2 1 × 10-3 1 × 10-6 1 × 10-1 
Rail/Truck d 440 0.86 0.54 7.1 4 × 10-3 2.8 2 × 10-3 1 × 10-6 1 × 10-1 

South Truck 19,300 67.32 41.83 3,500 2 460 3 × 10-1 4 × 10-5 2 
Rail only c 9,600 36.16 22.47 700 4 × 10-1 240 1 × 10-1 4 × 10-5 6 
Rail/Truck d 28,900 46.65 28.99 1,200 7 × 10-1 310 2 × 10-1 5 × 10-5 6 

Southeast Truck 310 1.22 0.76 17 1 × 10-2 5.1 3 × 10-3 5 × 10-6 4 × 10-2 
Rail only c 160 0.66 0.41 4.8 3 × 10-3 1.9 1 × 10-3 1 × 10-6 1 × 10-1 
Rail/Truck d 470 0.83 0.51 7.2 4 × 10-3 2.5 1 × 10-3 2 × 10-6 5 × 10-3 

Upper Midwest Truck 20,100 67.60 42.01 ,1000 6 × 10-1 260 2 × 10-1 2 × 10-4 2 
Rail only c 10,100 32.90 20.44 250 1 × 10-1 64 4 × 10-2 4 × 10-5 5 
Rail/Truck d 30,200 43.82 27.23 410 2 × 10-1 100 6 × 10-2 6 × 10-5 5 

Southwest Truck 7,800 10.91 6.78 160 1 × 10-1 70 4 × 10-2 2 × 10-5 3 × 10-1 
Rail only c 3,900 6.86 4.26 56 3 × 10-2 15 9 × 10-3 5 × 10-6 1 
Rail/Truck d 11,700 11.09 6.89 110 6 × 10-2 37 2 × 10-2 1 × 10-5 1 

Mountain West Truck 3,100 4.03 2.50 64 4 × 10-2 15 9 × 10-3 6 × 10-6 1 × 10-1 
Rail only c 1,600 0.81 0.50 14 8 × 10-3 5.8 3 × 10-3 6 × 10-7 1 × 10-1 
Rail/Truck d 4,700 3.14 1.95 50 3 × 10-2 13 8 × 10-3 1 × 10-6 2 × 10-1 

West Truck 3,000 3.48 2.16 45 3 × 10-2 18 1 × 10-2 1 × 10-5 1 × 10-1 
Rail only c 1,500 1.52 0.95 15 9 × 10-3 6.0 4 × 10-3 2 × 10-6 2 × 10-1 
Rail/Truck d 4,600 3.17 1.97 36 2 × 10-2 14 8 × 10-3 5 × 10-6 3 × 10-1 

Northwest Truck 24 0.06 0.04 0.68 4 × 10-4 0.25 1 × 10-4 3 × 10-7 2 × 10-3 
Rail only c 12 0.04 0.02 0.24 1 × 10-4 0.096 6 × 10-5 4 × 10-8 5 × 10-3 
Rail/Truck d 36 0.05 0.03 0.39 2 × 10-4 0.14 8 × 10-5 6 × 10-8 5 × 10-3 

Total – Offsite LLW/MLLW 
from all regions 

Truck 5 156 96.9 4,900 2.9 830 5 × 10-1 3 × 10-4 5 
Rail only c 26,900 79.6 49.5 1,000 6 × 10-1 340 2 × 10-1 8 × 10-5 12 
Rail/Truck d 80,900 110 68.4 1,800 1.1 480 3 × 10-1 1 × 10-4 13 

Onsite Truck 2,300 0.06 0.04 4.15 2 × 10-3 1.5 9 × 10-4 2 × 10-8 2 × 10-3 
ER Waste (TTR/Nevada Test 
and Training Range) 

Truck 13,100 4.91 3.05 0.82 5 × 10-4 0.28 2 × 10-4 2 × 10-11 1 × 10-1 

TRU waste e Truck 32 0.04 0.03 1.6 9 × 10-4 0.52 3 × 10-4 2 × 10-8 1 × 10-3 
RTGs Truck 10 0.05 0.03 1.2 7 × 10-4 1.6 1 × 10-3 9 × 10-10 7 × 10-3 
Paducah DUF6  
DOE/EIS-359 g 

Truck 7,200 20.4 12.7 120 7 × 10-2 80 5 × 10-2 3 × 10-3 5 × 10-1 
Rail 2,900 9.93 6.19 370 2 × 10-1 14 8 × 10-3 2 × 10-3 2 × 10-1 

Portsmouth DUF6   
DOE/EIS-360 g  

Truck 5,800 19.6 12.2 11 7 × 10-3 78 5 × 10-2 7 × 10-3 4 × 10-1 
Rail 2,300 9.37 5.84 330 2 × 10-1 14 9 × 10-3 3 × 10-3 3 × 10-1 

West Valley Truck 12,000 48.0 29.9 230 1 × 10-1 64 4 × 10-2 9 × 10-6 9 × 10-1 
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Region 
Transport 

Mode 

Number 
 of 

Shipments 

One-Way 
Kilometers 
Traveled 
(million) 

One-Way 
Miles 

Traveled 
(million) 

Incident-Free Conditions Accident Conditions 
Crew Population 

Radiological 
Risk b 

Roundtrip 
Nonradiological 

Risk b 
Dose 

(person-rem) Risk b 
Dose 

(person-rem) Risk b 

DOE/EIS-0226 g Rail 6,100 26.5 16.5 9.3 6 × 10-3 14 8 × 10-3 3 × 10-6 2 
ORNL (uranium-233) 
DOE/EA-1651 h 

Truck 367 No data No data No data No data 9.5 6 × 10-3 7 × 10-12 <1 

Total – radioactive waste 
transport 

Truck 94,800 249 155 5,300 3.1 1,100 6 × 10-1 1 × 10-2 7 
Rail/Truck d 108,000 161 100 2,500 1.5 540 3 × 10-1 5 × 10-3 16 

Transport through Nevada f Truck 54,100 17.92 11.14 440 3 × 10-1 82 5 × 10-2 8 × 10-6 5 × 10-1 
Reduced Operations Alternative 

All Regions Truck See No Action Alternative 
Rail See No Action Alternative 

Onsite Truck See No Action Alternative 
TRU waste e Truck 17 0.02 0.01 0.83 5 × 10-4 0.28 2 × 10-4 1 × 10-8 7 × 10-4 
Transport through Nevada f Truck See No Action Alternative 
< = less than; DUF6 = depleted uranium hexafluoride; EA = Environmental Assessment; 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 thermoelectric generator; TRU = transuranic; TTR = Tonopah Test 
Range. 
a LLW and MLLW were assumed to be transported in 55-gallon drums, B-25 boxes, B-12 boxes, and 20-foot International Organization for Standardization (Sealand) containers based 

on historical information regarding prevalence of use. 
b Risk is expressed in terms of LCFs, except for nonradiological risk, where it refers to the number of traffic accident fatalities.  Accident dose risk can be calculated by dividing the risk 

values by 0.0006 (DOE 2003). 
c These values reflect only the portion of the routes traveled by railcar. 
d These values reflect the combined use of railcar and truck shipments to transport waste to the NNSS. 
e Transuranic waste is first transported to Idaho National Laboratory for characterization and then transported back to the NNSS with final disposal at WIPP.  
f 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 National 

Environmental Policy Act 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. 

g The risks from transporting Paducah and Portsmouth DUF6 conversion wastes and the West Valley wastes to the NNSS are directly from their respective site EISs (DOE 2004a, 2004b, 
2010b), proportionally adjusted for a 10-year period.  The rail 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-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 (Chapter 6). 

h 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 dose risk factor of 0.0006 LCFs per person-rem. 
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Table 5–12  Risks of Transporting Radioactive Materials Under Each Alternative – Constrained Case 

Material 

Number 
 of 

Shipments 

One-Way 
Kilometers 
Traveled 
(million) 

One-Way 
Miles 

Traveled 
(million) 

Incident-Free Conditions Accident Conditions 
Crew Population 

Radiological 
Risk b 

Roundtrip 
Nonradiological 

Risk a 
Dose 

(person-rem) Risk b 
Dose 

(person-rem) Risk a 

No Action Alternative 
Special Nuclear Material 120 0.14 0.088 0.13 8 × 10-5 0.12 7 × 10-5 5 × 10-8 5 × 10-3 

Special Nuclear Material – in 
Nevada 

120 0.04 0.02 0.028 2 × 10-5 0.023 1 × 10-5 7 × 10-9 9 × 10-5 

Sealed Sources 120 0.27 0.17 17 1 × 10-2 4.3 3 × 10-3 2 × 10-11 9 × 10-3 

Sealed Sources – in Nevada 120 0.04 0.02 2.2 1 × 10-3 0.55 3 × 10-4 4 × 10-13 1 × 10-3 

Expanded Operations Alternative 
Special Nuclear Material 290 0.41 0.25 0.39 2 × 10-4 0.39 2 × 10-4 1 × 10-7 1 × 10-2 

Special Nuclear Material – in 
Nevada 

290 0.09 0.06 0.097 6 × 10-5 0.11 7 × 10-5 1 × 10-8 2 × 10-4 

Weapon Component Disposition 2,000 3.49 2.17 10 6 × 10-3 12 7 × 10-3 4 × 10-8 1 × 10-2 

Weapon Component Disposition – in 
Nevada 

2,000 0.71 44.1 1.3 8 × 10-4 1.5 9 × 10-4 3 × 10-8 2 × 10-3 

Weapon Transport 8,200 38.15 23.71 210 1 × 10-1 240 1 × 10-1 6 × 10-6 1 × 10-1 

Weapon Transport – in Nevada 8,200 2.50 1.55 14 9 × 10-3 16 1 × 10-2 2 × 10-7 6 × 10-3 

Sealed Sources 240 0.55 0.34 33 2 × 10-2 8.5 5 × 10-3 5.E-11 2 × 10-2 

Sealed Sources – in Nevada 240 0.07 0.05 4.4 3 × 10-3 1.1 7 × 10-4 7.E-13 2 × 10-3 

Reduced Operations Alternative 
Special Nuclear Material 60 0.07 0.04 0.083 5 × 10-5 0.081 5 × 10-5 2 × 10-8 5 × 10-3 

Special Nuclear Material – in 
Nevada 

60 0.02 0.01 0.015 9 × 10-6 0.013 8 × 10-6 3 × 10-9 5 × 10-5 

Sealed Sources See No Action Alternative 

Sealed Sources – in Nevada See No Action Alternative 

rem = roentgen equivalent man. 
a  Risk is expressed in terms of latent cancer fatalities, except for the nonradiological risk, where it refers to the number of traffic accident fatalities.  Accident dose risk can be 

calculated by dividing the risk values by 0.0006 (DOE 2003). 
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Table 5–13 provides the estimated dose and risk to an individual and population from a maximum 
foreseeable truck or rail transportation accident with the highest consequences under each alternative.  
The highest consequences for the maximum foreseeable accident would be from accidents involving a 
severe collision with a truck or railcar carrying LLW or MLLW in a 20-foot International Organization 
for Standardization (ISO) container in conjunction with a long-lasting fire.  The calculated population 
doses shown are based on the maximum population density. 

Table 5–13  Estimated Dose to the Population and to Maximally Exposed Individuals Under Most 
Severe Accident Conditions a 

Alternative/ 
 Transport Mode b 

Waste Material in the 
Accident With the 

Highest Consequences 

Likelihood 
of the 

Accident 
(per year) 

Population c MEI d 
Dose 

(person-
rem) 

Risk  
(LCF) 

Dose 
(rem) 

Risk 
(LCF) 

No Action and 
Reduced 
Operations 

Truck LLW/MLLW in 20-foot 
ISO container 

3.1 × 10-7 180 0.1 0.034 2 × 10-5

Expanded 
Operations  

Truck LLW/MLLW in 20-foot 
ISO container 

6.1 × 10-7 180 0.1 0.034 2 × 10-5 

Transport within Nevada e LLW/MLLW in 20-foot 
ISO container 

2.4 × 10-6 27 0.02 0.034 2 × 10-5 

ISO = International Organization for Standardization, LCF = latent cancer fatality, LLW = low-level radioactive waste, 
MEI = maximally exposed individual, MLLW = mixed low-level radioactive waste; rem = roentgen equivalent man. 
a The likelihood of accidents is based on the annual estimated number of transports from each region to the NNSS.  The cited 

likelihood of accidents is the highest calculated value among all transports.  Note that the likelihood of rail accidents is less 
than 10-7 per year, therefore rail accident impacts are not shown. 

b  The maximum probability for a rail accident is less than 1 in 10 million per year, therefore, no consequences are presented for 
rail transportation in this table. 

c Population extends at a uniform density to a radius of 50 miles.  The weather condition was assumed to be Pasquill Stability 
Class D with a wind speed of 8.8 miles per hour.  Unless otherwise noted, the population doses and risks are presented for an 
urban area on the transportation route. 

d The MEI was assumed to be 330 feet downwind from the accident and exposed to the entire plume of the radioactive release.  
The weather condition was assumed to be Pasquill Stability Class F with a wind speed of 2.2 miles per hour. 

e Population dose and risk are for a suburban area along the route.  The probability of a maximum foreseeable accident in an 
urban area along the transportation route is less than 10-7 per year.  The cited likelihood of an accident is for the Expanded 
Operations Alternative.  The likelihood of accidents under the No Action and Reduced Operations Alternatives is 1.2 × 10-6 
per year. 

 

5.1.3.1.1 No Action Alternative (Constrained Case) 

Under the No Action Alternative, approximately 27,000 truck shipments of LLW and MLLW over a 
10-year period would be transported to disposal facilities at the NNSS, 24,700 of which would come from 
outside Nevada.  Approximately 20 shipments of TRU waste would be made to INL; after treatment, this 
waste would be transported to WIPP.  About 240 shipments associated with radioisotopic thermoelectric 
generators and sealed sources would be made. 

Impacts of Incident-Free Transportation.  Under this alternative, the impacts of transporting LLW and 
MLLW by truck would be about double the impacts of rail-truck transport, (rail-truck transport is the use 
of rail to move waste and materials to a transfer station in the Nevada region where it is transferred to 
trucks to complete the trip to NNSS), as discussed below.  Transportation of LLW or MLLW from 
outside of Nevada would be the primary contributor to the total radiological and nonradiological impacts 
of transportation activities.  The following sections discuss the impacts of incident-free transportation on 
transportation crew members, intermodal workers, and the public. 
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• Crew – The transport of LLW and MLLW by truck from out-of-state would incur about 
2,100 person-rem of exposure, resulting in approximately 1 (1.2) LCF to a crew member, 
assuming no administrative controls were implemented.  If rail-truck transport were used, the 
cumulative dose to rail and truck crew members during the transportation of waste under this 
alternative would be about 840 person-rem (490 person-rem to rail crew and 350 person-rem to 
truck crew), resulting in 1 (0.5) additional LCF.      

Transport of TRU waste, radioisotopic thermoelectric generators, sealed sources, and SNM would 
contribute only a very small additional increment to the total crew exposures (about 20 person-
rem, resulting in less than 1 [0.01] LCF) compared to transport of LLW and MLLW because 
there would be fewer shipments. 

Impacts to individual crew members would be managed through the implementation of 
administrative controls to minimize radiation exposure.  A transportation worker would be 
restricted to an exposure level of 100 millirem per year unless that individual were a trained 
radiation worker subject to administrative procedures that would limit his or her annual dose to 2 
rem (DOE 1999f). The potential risk of a trained radiation worker developing an LCF from the 
maximum annual exposure is 0.0012. Therefore, an individual transportation worker would not 
be expected to develop a lifetime LCF from radiation exposure during these activities. 

• Transfer station workers – Workers at transfer stations would be exposed to external radiation 
fields surrounding the waste shipping containers.  The dose estimates per unit handling (person-
rem per container) for transferring LLW or MLLW containers from railcars to trucks were based 
on the estimates provided in the NTS Intermodal Study (DOE 1999d).  For waste containers with 
an exposure rate of 1 millirem per hour at 3.3 feet, the worker dose per transfer was estimated to 
be 3.4 × 10-4 person-rem.  The number of container transfers under the No Action Alternative 
would be 24,700, leading to a total transfer station worker population dose of about 8.4 person-
rem, or a risk of less than 1 (0.005) LCF.   

• Public – The cumulative dose to the general population during transportation of LLW and MLLW 
by truck from out-of-state would be about 390 person-rem, resulting in less than 1 (0.2) additional 
LCF.  If rail-truck transport were used, the cumulative dose to the general population would be 
about 220 person-rem (160 person-rem to the population along the rail route and 60 person-rem 
to the population along the truck route), resulting in less than 1 (0.1) additional LCF.  Rail-truck 
transport would lead to lower doses to the general population because (1) the number of rail 
shipments would be about half of the shipments using all trucks, and (2) truck transports would 
occur primarily in areas of low population density and over shorter distances.   

Transport of TRU waste, radioisotopic thermoelectric generators, sealed sources, SNM, and 
nuclear weapons would contribute only a very small additional amount of population dose (about 
5 person-rem, resulting in less than 1 [0.003] LCF) compared to transport of LLW and MLLW 
from out-of-state.  

Impacts of Transportation Accidents.  As described previously, two sets of radiological transportation 
accident impacts were analyzed: (1) impacts of maximum reasonably foreseeable accidents (accidents 
with radioactive release probabilities greater than 1 × 10-7

 [1 chance in 10 million] per year) and 
(2) impacts of all conceivable accidents (total transportation accidents).   

For waste shipped under any of the alternatives, the maximum reasonably foreseeable offsite truck or rail 
transportation accident with the highest consequences would be a severe collision involving a truck or 
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railcar carrying LLW or MLLW in a 20-foot ISO container (Sealand container) in conjunction with a 
long-lasting fire.  The calculated population doses are based on the maximum population density.   

The probabilities of a truck or railcar accident involving this type of waste shipment are slightly different. 
Transportation accident probabilities were calculated for all route segments (rural, suburban, urban), and 
maximum consequences were determined for those route segments with a likelihood of release frequency 
exceeding 1 in 10 million per year. The maximum reasonably foreseeable probability of a truck accident 
involving this waste type would be 3.1  × 10-7

 per year in an urban area, while the maximum probability 
for a rail accident would be 8.4 × 10-8

 per year in an urban area.  Because the maximum probability for a 
rail accident is less than 1 in 10 million per year, no consequences are presented for rail in Table 5–13.  
The consequences of the truck transport accident in terms of population dose would be about 180 person-
rem. Such exposures could result in less than 1 (0.1) additional LCF among the exposed population. The 
maximum dose from a truck accident to an MEI located 330 feet from the accident and exposed to the 
accident plume for 2 hours would be about 0.034 rem, with a risk of 0.00002 LCFs. 

Under the No Action Alternative, estimates of the total transportation accident risks for all projected 
accidents are as follows: a radiological dose risk1 to the general population of 0.17 person-rem if all 
trucks are used to transport all radioactive waste and materials, and 0.08 person-rem if a combination of 
rail and truck are used.  This would resulting in less than 1 LCF (0.0002 LCF for all trucks and 0.00006 
LCF for a combination of rail and truck).  The accident dose risk to the general population if a 
combination of rail and truck is used is therefore about half of the dose risk associated with using only 
trucks.  Nonradiological accident risks for transporting LLW and MLLW would range from 2 to 
6 fatalities to the general population for all truck transport and a combination of rail and truck transport, 
respectively.  Nonradiological risks for all radioactive wastes and materials other than LLW and MLLW 
would be less than 1 (0.02) fatalities. 

Accidents at transfer stations have also been considered.  Railcars or trucks carrying LLW or MLLW 
while on the property of a transfer station would have the potential for some of the same accidents that 
could occur outside of transfer stations.  The low speeds at which they would be traveling would result in 
impacts much less severe than those possible while they are traveling at higher speeds outside the transfer 
station.  However, transfer station activities introduce an additional accident scenario associated with the 
transfer of containers between railcars and trucks.  Shipments and transfer of LLW or MLLW would not 
present unique nonradiological risks to workers at a transfer station as containers are moved between 
trucks and railcars.  Transfer facilities routinely receive materials shipped in large containers (for 
example, ISO containers) and have established procedures for safely transferring them between transport 
vehicles.  In the course of transferring containers, there is the possibility of a mechanical or human error 
that could result in a dropped container.  This presents a physical hazard to workers involved in the 
transfer, but use of safe working practices should prevent workers from being in locations where they 
could be hit by a falling container.   

There would be a small possibility of an environmental release of radioactive material resulting from a 
dropped container.  In order to cause a release to the environment, the drop would have to cause a breach 
of the outer container, as well as a failure of the packaging within the container (for example, 55-gallon 
drums or soft-sided containers).  Assuming that such a release did occur, however, the released material 
would result only in localized contamination; the drop of a container would not have sufficient energy to 
eject material and cause widespread contamination.  There would be a potential for a dose to workers in 
the immediate vicinity of such an accident, but the magnitude of the dose could vary widely depending on 
the size of the breach, proximity of workers, and air currents.  No impact to a noninvolved worker or a 
                                                      
1  The term “dose risk” is used because the value includes both the likelihood of the accident as well the consequence of that 

accident.  The likelihood arises from the accident rate and the probability of container failure along with the potential for the 
quantities being released and becoming airborne. 
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member of the public would be expected due to the expected small release amount and distance to these 
receptors.  A more severe accident with enough energy to spread radioactive material beyond the 
immediate vicinity (e.g., a drop and breach followed by a fire) could result in impacts beyond the 
immediate vicinity of the accident; impacts would be comparable to or less than those calculated above 
for the maximum reasonably foreseeable truck accident. 

Impacts of Nonradioactive Waste Transport.  The impacts of transporting sanitary waste, hazardous 
waste, and other wastes and recyclables generated at NNSS facilities to onsite or offsite disposal or reuse 
facilities were also evaluated (including impacts from construction and operation of a commercial solar 
power generation facility) ), with results shown in Appendix E, Table E–19.  The estimated transportation 
impacts under this alternative would be 2 (1.5) traffic accident and less than 1 (0.06) traffic accident 
fatality in 2.0 million two-way miles traveled. 

Impacts Within the State of Nevada.  For both truck and rail-truck transport, transport in Nevada would 
result in a cumulative dose of about 200 person-rem to crew members, resulting in less than 1 (0.1) LCF; 
this dose would be managed and minimized using administrative controls, as discussed in the previous 
paragraphs.  For the public, a cumulative population dose in Nevada of about 39 person-rem would occur, 
resulting in less than 1 (0.02) LCF. 

Estimates of the total transportation accident risks that would occur in Nevada under this alternative for 
all projected accidents involving radioactive materials and waste shipments, regardless of waste type, are 
as follows: a maximum radiological dose risk to the general population of 0.005 person-rem over the life 
of expected shipments, resulting in less than 1 (0.000003) LCF, and a maximum nonradiological accident 
risk of less than 1 (0.2) fatality in the general population over 5.0 million one-way miles traveled.   

5.1.3.1.2 Expanded Operations Alternative 

5.1.3.1.2.1 Constrained Case 

Under the Expanded Operations Alternative, a total of about 94,800 truck shipments of LLW and MLLW 
would be made to disposal facilities at the NNSS, about 79,300 of which would come from offsite 
locations.  About 32 shipments of TRU waste would be made to INL for treatment; after treatment, this 
waste would be transported to WIPP.  There would be 290 shipments of SNM, 8,200 shipments of 
nuclear weapons to and from the NNSS for either component replacement or disassembly, and about 
2,000 shipments of disassembled parts from weapon dismantlement.  There would also be 240 shipments 
of sealed sources. 

Impacts of Incident-Free Transportation 

Under this alternative, the radiological impacts of transporting LLW and MLLW by truck would be 
greater than the impacts of rail-truck transport.  Transportation of LLW and MLLW from offsite locations 
would be the primary contributor to the total radiological and nonradiological impacts of transportation 
activities.  Impacts to crew members, transfer station workers, and the public are discussed below. 

• Crew – Transport of LLW and MLLW by truck would incur about 5,300 person-rem of exposure, 
resulting in approximately 3 (3.1) additional LCFs to crew members, assuming no administrative 
controls were implemented.  If rail-truck transport were used, the cumulative dose to crew 
members during the transportation of waste under this alternative would be about 2,500 person-
rem, resulting in about 2 (1.5) additional LCFs.      

The transportation of sealed sources, TRU waste, radioisotopic thermoelectric generators, SNM, 
and nuclear weapons would contribute only a very small additional amount to total crew 
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exposures (about 250 person-rem, resulting in less than 1 [0.2] LCF) compared to the transport of 
LLW and MLLW because there would be fewer shipments. 

• Transfer station worker – Workers at transfer facilities would be exposed to external radiation 
fields surrounding the waste shipping containers.  As stated under the No Action Alternative, a 
dose rate of 3.4 × 10-4 person-rem per container transfer from railcar to truck was used.  The 
number of container transfers under the Expanded Operations Alternative would be about 54,000, 
leading to a total transfer station worker dose of about 18 person-rem.   

• Public – The cumulative dose to the general population during transportation of LLW and MLLW 
by truck would be about 1,100 person-rem, resulting in about 1 (0.6) additional LCF.  If rail-truck 
transport were used, the cumulative dose to the general population would be about 
520 person-rem (about 480 person-rem to the population along the rail route and 40 person-rem 
to the population along the truck route), resulting in less than 1 (0.3) additional LCF.  Rail-truck 
transport would lead to lower doses to the general population because (1) such shipments would 
be fewer and (2) truck transports would occur primarily in areas of low population density and 
over shorter distances. Transportation of TRU waste, SNM, radioisotopic thermoelectric 
generators, sealed sources, and nuclear weapons would contribute about an additional 
260 person-rem to the dose to the general populaiton, resulting in less than 1 [0.2] LCF).   

Impacts of Transportation Accidents.  As described previously, the maximum reasonably foreseeable 
offsite truck or rail transportation accident with the highest consequences would be a severe collision 
involving a truck or railcar carrying LLW or MLLW in a 20-foot ISO container in conjunction with a 
long-lasting fire.  The calculated population doses are based on the maximum population density. These 
waste shipments are expected to occur over the 10-year period.  The impacts in terms of dose and risks to 
the public and individuals are the same as those provided under the No Action Alternative in 
Section 5.1.3.1.1, although with a greater foreseeable probability of 6.1  × 10-7

 per year in an urban area 
(about twice the probability as compared to the No Action Alternative). 

Under the Expanded Operations Alternative, estimates of the total transportation accident risks for all 
projected accidents are as follows: a radiological dose risk to the general population of 17 person-rem if 
all trucks are used to transport LLW and MLLW, and 8 person-rem if a combination of rail and truck are 
used.  This would resulting in less than 1 LCF (0.01 LCF for all trucks and 0.005 LCF for a combination 
of rail and truck).  The dose risk to the general population for transporting wastes and materials other than 
LLW and MLLW would be about 0.01 person-rem, resulting in less than 1 (0.000006) LCF if all trucks 
are used.  Nonradiological accident risks for transporting LLW and MLLW would range from 6 to 
15 fatalities to the general population for all truck transport and a combination of rail and truck transport, 
respectively.  Nonradiological risks for all radioactive wastes and materials other than LLW and MLLW 
would cause less than 1 (0.1) fatality. 

Impacts of Nonradioactive Waste Transport.  The impacts of transporting sanitary waste, hazardous 
waste, and other wastes and recyclables generated at NNSS facilities to onsite or offsite disposal or reuse 
facilities were also evaluated (including impacts from concentration and operation of a commercial solar 
power generation facility), with results shown in Appendix E, Table E–19.  The estimated transportation 
impacts under this alternative would be 3 (2.8) traffic accident and less than 1 (0.11) traffic accident 
fatality in 3.8 million two-way miles traveled. 

Impacts Within the State of Nevada.  The transport of all radioactive materials through Nevada would 
incur less than one-tenth of the total incident-free radiological impacts.  For both truck and rail-truck 
transport, transport in Nevada would result in a cumulative dose of about 460 person-rem to crew 
members, resulting in less than 1 (0.3) LCF; this dose would be managed using administrative controls, as 
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discussed in the previous paragraphs.  For the public in Nevada, a cumulative population dose of about 
100 person-rem would occur, resulting in less than 1 (0.06) LCF. 

Under the Expanded Operations Alternative, estimates of the total transportation accident risks that would 
occur in Nevada for all projected accidents involving radioactive materials and waste shipments, 
regardless of waste type, would be a maximum radiological dose risk to the general population of 0. 
0.008 person-rem over the life of expected shipments, resulting in less than 1 (0.000005) LCF for 
rail-truck transport, and a maximum nonradiological accident risk of about 1 (0.45) fatality to the general 
population for rail-truck transport over 21.2 million one-way miles traveled.  

5.1.3.1.2.2 Unconstrained Case  

The unconstrained case addresses the transportation of offsite LLW/MLLW from regions of the United 
States to NNSS by (a) all truck, and (b) a combination of rail-truck, as described in Section 5.1.3.1, 
Methodology and Assumptions.  Appendix E provides more detailed data regarding the analysis of the 
unconstrained case.   

All Truck:  Table 5–14 summarizes the range of impacts for transporting offsite LLW/MLLW to NNSS 
and compares these impacts to the comparable impacts from the constrained case (from Table 5–12).  The 
range of impacts reflects multiple routes that could be taken from the Las Vegas entry point to NNSS.  A 
range is only shown where there is a measurable difference due to using different routes.  Based on 
Table 5–14, if routes are unconstrained, the total incident-free dose to the crew and population would be 
lower than if routes are constrained, but not significantly enough to lower the incident-free or accident 
risk.  Nonradiological risks (fatalities due to accidents) would remain the same. 

Table 5–14  Range of Risks for Unconstrained Truck Transport from U.S. Regions to the 
Nevada National Security Site a 

From Regions 
Through Below 
Entry Point to 

NNSS 

Number 
of 

Shipments 

Incident-Free Accident 

Crew Population 
Radiological 
Risk (LCF) 

Nonradiological 
Risk (fatalities) 

Dose  
(person-rem) 

Risk 
(LCF) 

Dose  
(person-rem) 

Risk 
(LCF) 

Apex b 23,500 960 – 1000 0.6 230 – 260 0.1 – 0.2 0.0002 2 

Arden b 3,040 38 – 46 0.2 – 0.3 14 – 17 0.009 – 
0.01 

5 × 10-6 – 
7 × 10-6 

0.1 

Henderson b 27,400 3,100 – 3,200 2 510 – 540 0.3 0.0002 2 

Total 
(unconstrained) c 

54,000 4,100 – 4,200 2 – 3 760 – 810 0.5 0.0003 – 
0.0004 

5 

Total 
(constrained) c 

54,000 4,900 3 830 0.5 0.0003 5 

LCF = latent cancer fatality, NNSS = Nevada National Security Site; rem = roentgen equivalent man. 
a  Ranges are shown only where there are differences in results among the routes, assuming three significant figures for shipments, 

two significant figures for dose, and one significant figure for risk. 
b  There would be two possible routes from Apex, three possible routes from Arden, and four possible routes from Henderson to 

NNSS, as analyzed in this NNSS SWEIS. 

c  Results are from Table 5–12.  The results do not reflect shipments of LLW/MLLW analyzed in other NEPA documents. 
Note:  Totals may not sum due to rounding. 
 

Rail-Truck:  Rail transport of offsite LLW/MLLW to five possible transfer station locations in the 
Las Vegas region were analyzed: Apex, Arden and West Wendover in Nevada; and Kingman and Parker 
in Arizona.  This analysis assumed all rail shipments would go to each of these transfer stations.  
Table 5–15 summarizes the range of impacts for transporting offsite LLW/MLLW to each of these 
transfer stations, trucking the waste from each transfer station to Las Vegas, and subsequently traveling 
through Las Vegas to NNSS using different routes as shown in Figure 5–4.  Based on the results in 



Chapter 5 
Environmental Consequences 

 
 

 
  5-59 

Table 5–15, the incident-free dose to the rail and truck crews would be highest if a transfer station would 
be located at West Wendover because of the longer distance traveled by truck, as compared to other 
transfer station locations.  The risk to the crews, however, would be about the same  (1 LCF) among all 
locations analyzed.  While the incident-free population dose and risk can vary somewhat, these 
differences are small.  There would be small differences in radiological accident risks among the different 
transfer station alternatives.  The risk for traffic fatalities would range from 12 to 14 with the use of a 
transfer station at Parker incurring the highest risk. 

Table 5–15  Range of Risks for Unconstrained Rail-Truck Transport from U.S. Regions to the 
Nevada National Security Site a 

From Regions 
To Below 
Transfer 
Station 

Location to 
NNSS 

Number 
of 

Shipments 

Incident-Free Accident 
Crew Population 

Radiological 
Risk (LCF) 

Non-
radiological 

Risk 
(fatalities) 

Dose 
(person-rem) 

Risk 
(LCF) 

Dose 
(person-

rem) 
Risk 

(LCF) 
Apex 81,000 1,300 – 1,500 0.8 – 0.9 360 – 470 0.2 – 0.3 0.00008 - 0.0001 13 
Arden 81,000 1,300 – 1,400 0.8 – 0.9 390 – 410 0.2 0.00009 - 0.0001 13 
Kingman b 81,000 1,400 – 1,600 0.8 – 1 440 – 490 0.3 0.0002 12 
Parker c 81,000 1,700 – 1,900 1 490 – 540 0.3 0.0001 – 0.0002 14 
West 
Wendover d 

81,000 1,900 – 2,200 1 430 – 530 0.2 – 0.3 0.00008 - 0.0001 12 

Total 
(constrained) e 

81,000 1,800 1 480 0.3 0.0001 13 

LCF = latent cancer fatality, NNSS = Nevada National Security Site; rem = roentgen equivalent man. 
a  Ranges are shown only where there are differences in results among the routes, assuming three significant figures for 

shipments, two significant figures for dose, and one significant figure for risk. 
b  Truck transports from Kingman would use US-93 (across the bridge downstream of the Hoover Dam) and enter the Las 

Vegas area through Henderson, from which there would be four possible routes to NNSS. 
c  Truck transports from Parker would use U.S. Route 95 and enter the Las Vegas area through Henderson, from which there 

would be four possible routes to NNSS. 
d  Truck transports from West Wendover would enter the Las Vegas area through Apex, from which there would be two 

possible routes to NNSS. 
e  Results are from Table 5–15 and represent the combined use of a transfer station at Parker and one at West Wendover.  The 

results do not reflect shipments of LLW/MLLW analyzed in other NEPA documents. 
Note: Totals may not sum due to rounding. 
 

Regional Transfer Stations: It is possible that a waste generator may want to transport LLW/MLLW to 
NNSS for disposal by rail, but does not have access on-site to rail.  In this case, the waste generator would 
transport waste by truck to a rail-truck transfer station in their region.  At least one known waste generator 
without direct rail access within the Southwest, Northeast, and West regions exists.  There would be 
transportation impacts associated with transport of wastes from these waste generators to a regional 
transfer station.  Because of the uncertainty in whether currently known or unknown waste generators 
would use a regional transfer station, impacts are estimated for the Southwest, Northeast, and West 
regions in such a way that would be generally representative of use of a regional transfer station located 
within a given distance of a generator.  Table 5–16 shows these impacts, assuming a number of 
shipments that are forecasted to be received from a known generator.  Note that these impacts can be 
proportionally adjusted for other numbers of shipments. 
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Table 5–16  Transport to Regional Transfer Stations – Impacts 

Region 

 
 

One-way 
distance a 

(km/miles) 

 
 

Number of 
Shipments 

One-way travel 
(million 

km/million 
miles) 

Incident Free b Accident b 

Crew Population 

Radiological 
Risk (LCF) 

Traffic 
Fatality 

(roundtrip) 
Dose 
(rem) 

Risk 
(LCF) 

Dose 
(perso
n-rem) 

Risk 
(LCF) 

Southwest 155/96 7750 1.20/0.75 15 8 × 10-3 6.7 4 × 10-3 4 × 10-6 3 × 10-5 
Northeast 54/34 25 0.0014/0.00087 0.014 8 × 10-6 0.0071 4 × 10-6 2 × 10-8 7 × 10-6 
West 104/65 360 0.037/0.023 0.66 4 × 10-4 0.28 2 × 10-4 9 × 10-7 1 × 10-5 
km = kilometers, LCF = latent cancer fatality; rem = roentgen equivalent man. 
a   It is assumed that the one-way distance for each region encompasses a reasonable distance from a waste generator to a regional 

transfer station. 
b   The incident-free and accident impacts were calculated using rural, suburban, and urban population densities considered to be 

representative of the region. 
 

5.1.3.1.3 Reduced Operations Alternative (Constrained Case) 

Under the Reduced Operations Alternative, the same number of shipments of LLW and MLLW, and 
radioisotopic thermoelectric generators would occur as that projected under the No Action Alternative.  
There would be a reduction in the number of shipments of TRU waste (17 shipments under the Reduced 
Operations Alternative versus 20 under the No Action Alternative) and SNM (60 shipments under the 
Reduced Operations Alternative versus 120 under the No Action Alternative).  Because the total number 
of shipments for all waste and materials under these two alternatives is essentially the same, the potential 
radiological and nonradiological impacts under the Reduced Operations Alternative would be equivalent 
to the risks under the No Action Alternative. 

The impacts of transporting sanitary waste, hazardous waste, and other wastes and recyclables generated 
at NNSS facilities to onsite or remote disposal or reuse facilities would be slightly less than those under 
the No Action Alternative, with results shown in Appendix E, Table E–19.  The potential impacts under 
this alternative would be 1 (1.4) traffic accident and less than 1 (0.05) traffic accident fatality in 
1.8 million two-way miles traveled. 

5.1.3.2 Traffic 

5.1.3.2.1 Methodology and Assumptions 

Onsite traffic.  Onsite traffic impacts at the NNSS were analyzed by evaluating changes in the traffic 
volume of privately owned vehicles, trucks transporting radioactive waste and nonradioactive waste, and 
miscellaneous service vehicles.  The estimated changes in daily onsite traffic volumes are presented in 
Table 5–17.  It was assumed that rates of bus usage by employees under all alternatives would be similar 
to current conditions; that is, 50 percent of personnel would commute to and from the NNSS using the 
bus service (see Chapter 4, Section 4.1.3.1).  The majority of the truck trips were assumed to transport 
wastes, based on waste projections.  Daily truck shipments of radioactive wastes and materials were 
estimated based on projections presented in Section 5.1.3.1. 

The only available onsite traffic data come from a 1999 traffic study of Mercury Highway (PBS&J 1999); 
therefore, the onsite traffic impacts in this section are discussed in terms of impacts on Mercury Highway.  
The study recorded daily traffic volumes on three segments of Mercury Highway.  Because Mercury 
Highway is the main roadway at the NNSS, it was assumed that impacts on this highway represent an 
upper bound to potential traffic impacts that could occur on other key roadways at the NNSS. 
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The 2000 Highway Capacity Manual defines 
six categories of level of service that reflect 
the level of traffic congestion and qualify the 
operating conditions of a roadway or 
intersection.  The six levels are given letter 
designations ranging from A to F, with “A” 
representing the best operating conditions 
(free flow, little delay) and “F” the worst 
(congestion, long delays) (TRB 2000). 

For this analysis, the percent change in the number of daily vehicle trips associated with personnel 
vehicles and truck transport of miscellaneous wastes and materials reflects the degree of impact on 
baseline traffic conditions at the NNSS.  A “trip” is defined as a one-way vehicle movement from an 
origin to a destination.  Current traffic conditions on Mercury Highway were estimated based on the 1999 
onsite traffic study, as discussed in Chapter 4, Section 4.1.3.1.  Approximately 90 percent of vehicles 
currently accessing the NNSS on a daily basis are privately owned vehicles used by commuting workers.  
The remaining 10 percent of vehicles are trucks (PBS&J 1999).  The number of trips made per day and 
per peak morning and evening hours were estimated for each alternative and compared with current 
traffic volumes.  To evaluate potential impacts on other principal roadways within the NNSS, the total 
daily vehicle trips projected to occur on Mercury Highway under each alternative were compared with the 
capacities of these roadways (main roadways throughout the NNSS are estimated to have capacities 
exceeding 2,000 vehicles per hour for both directions combined).   

Table 5–17  Incremental Change in Onsite Daily Vehicle Trips on Mercury Highway at the 
Nevada National Security Site 

Segment of Mercury Highway 
No Action Expanded Operations Reduced Operations 

POVs Trucks POVs Trucks POVs Trucks 
Between U.S. Route 95 and Mercury  +0 +20 +670 +130 -170 +20 
Between Mercury and Tippipah Highway +0 +20 +410 +140 -100 +10 
North of Tippipah Highway +0 +10 +270 +100 -70 +5 
POVs = privately owned vehicles.   
Note:  These estimates do not include traffic volumes associated with the construction and operation of any solar power 
facilities as this traffic would access facilities from a gate located on Lathrop Wells Road and would not likely contribute to 
traffic volumes on Mercury Highway. 
 

Regional traffic.  The impacts analysis of regional (i.e., offsite) traffic was based on a determination of 
the number of personnel and truck trips that would occur under each alternative.  Offsite traffic impacts in 
the region were assessed by estimating the changes in the numbers of daily vehicle trips made under each 
alternative and applying the changes to baseline traffic volumes on key roadways (for comparison to 
future baseline conditions, see Chapter 4, Table 4–11, for projected traffic volumes to the year 2020).  
The estimated changes in daily traffic volumes that were used for the regional traffic analysis are the 
same as those listed for “Between U.S. Route 95 and Mercury” in Table 5–17, as they reflect the 
incremental increase in daily traffic volumes that could occur off site.  In addition, under the No Action, 
Expanded Operations, and Reduced Action Alternatives, vehicles associated with the solar power 
generation facilities were added to these estimates (1,000; 1,500; and 800 daily vehicle trips were 
respectively added to represent peak construction traffic for conservative estimates).  Current traffic 
volumes, or “average daily traffic,” for 2008 were obtained 
from the Nevada Department of Transportation 
(NDOT 2008a, 2008b) (see Chapter 4, Table 4–9, for the 
2008 average daily traffic volumes).   

The region of influence (ROI) for the regional traffic 
analysis includes the principal roadways leading to the 
NNSS and offsite project locations, with emphasis on the 
areas surrounding each site; the ROI is limited to Nye and 
Clark Counties.  The geographic distribution of additional 
vehicle trips is based on the location of main entry points 
for each of the locations (the NNSS, NLVF, RSL, and TTR) and travel patterns.  To determine the travel 
patterns of future personnel, it was assumed that residential choices for new personnel would correspond 
to the ratio of current personnel (NSTec 2009d).  The geographic distribution of vehicle trips from trucks 
transporting radioactive waste was based on routes described in Chapter 4, Section 4.1.3.2.  Routes for 
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miscellaneous trucks (such as vendors) were assumed to originate and end in the Las Vegas 
metropolitan area. 

To account for increases in traffic from population growth, baseline traffic volumes were projected to the 
year 2020, assuming an annual increase in traffic volumes of 5 percent for Nye County and Clark County 
(Nevada State Demographer’s Office 2008).  To better reflect operating conditions of the roadways, 
volume-to-capacity ratios and levels of service on key roadways were determined for the peak hour (see 
Chapter 4, Table 4–10, for the level of service designations for associated ratio values).    

5.1.3.2.2 Summary of Impacts (Nevada National Security Site) 

Onsite traffic.  Onsite potential impacts from increased daily vehicle trips would include increased traffic 
congestion and delays, increased need for road maintenance and improvements, and increased risks 
regarding road safety.  Table 5–17 summarizes the incremental changes in daily vehicle trips projected 
under each alternative that would result from trips made by privately owned vehicles and trucks along the 
three analyzed segments of Mercury Highway.  Table 5–18 presents the total daily traffic volumes 
projected under each alternative along the three analyzed segments of Mercury Highway.   

Table 5–18  Projected Traffic Volumes on Mercury Highway 

Traffic Volume Component 

Segment of Mercury Highway 
Between U.S. Route 95 
and Mercury Highway 

Between Mercury Highway 
and Tippipah Highway 

North of Tippipah 
Highway 

Baseline Conditions 
Average Daily Traffic 1,748 1,151 764 
A.M. Peak Hour 349 172 75 
P.M. Peak Hour 349 172 152 
No Action Alternative 
Average Daily Traffic 1,768 1,171 774 
A.M. Peak Hour 354 176 78 
P.M. Peak Hour 354 176 155 
Expanded Operations Alternative 
Average Daily Traffic 2,548 1,701 1,134 
A.M. Peak Hour 511 255 113 
P.M. Peak Hour 511 255 226 
Reduced Operations Alternative 
Average Daily Traffic 1,598 1,061 699 
A.M.  Peak Hour 319 159 70 
P.M. Peak Hour 319 159 140 
 

Regional traffic.  For regional traffic impacts, increases in traffic volumes could potentially result in 
traffic congestion and delays, degradation of operating capacities on roadways, degradation of road 
surfaces and increased frequency in road maintenance, and increased traffic accidents.  For each of the 
alternatives, Tables 5–19 and 5–20, located at the end of this section, summarize the projected average 
daily traffic volumes for 2020, the percent of traffic volume change expected to occur, the volume-to-
capacity ratios, and the levels of service for key roadways in Nye and Clark Counties, respectively.   
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Under future baseline conditions (i.e., traffic conditions in the year 2020 without the NNSS activities 
proposed under the alternatives), it is predicted that the majority of roadways analyzed would remain 
similar to current levels of service (see Chapter 4, Table 4–11).  As noted in Tables 5–19 and 5–20, the 
contribution of additional vehicle volumes associated with NNSS activities is considered relatively low 
(under the No Action and Reduced Operations Alternatives) to moderately high (under the Expanded 
Operations Alternative) when compared to projected traffic volumes in the region.  Only Mercury 
Highway, which provides direct access to NNSS from U.S. Route 95, is predicted to experience a 
degradation of level of service—from level A to B under the Expanded Operation Alternative—as a result 
of new NNSS activities.  Potential impacts on the regional traffic system resulting from construction and 
operation of renewable energy projects and other development in the area are discussed in Chapter 6, 
Section 6.3.3. 

5.1.3.2.3 No Action Alternative 

Onsite traffic.  The total daily vehicle trips projected for Mercury Highway under the No Action 
Alternative would increase by approximately 2 percent from current conditions.  The additional traffic 
volumes on Mercury Highway would be attributable to trucks transporting wastes and materials; minimal 
incremental traffic increases are expected from privately owned vehicles because the only personnel 
increase would occur from the proposed solar power generation facility in Area 25, which is not expected 
to generally use Mercury Highway at the NNSS.  Based on the traffic volumes during peak hours, it is 
expected that Mercury Highway would operate at a level of service of A.  It was assumed that peak traffic 
volumes on key onsite roadways throughout the NNSS would not exceed the levels projected for Mercury 
Highway; therefore, no capacity issues are expected on other key roadways, except possibly for those 
serving the commercial solar power generation facilities in Area 25.   

The projected traffic volumes presented in Tables 5–19 and 5–20 do not include potential increases in 
traffic volumes from construction and operation of the solar power generation facility because personnel 
and trucks associated with the facility would access the facility from a gate located on Lathrop Wells 
Road and would not likely contribute to traffic volumes on Mercury Highway.  Approximately 500 and 
1,000 workers are estimated to be required for construction of this facility during average and peak 
construction conditions, respectively.  Assuming that 50 percent of the construction workers would 
carpool to the site, approximately 250 (average) and 500 (peak) additional vehicle trips could occur 
during the peak commute hours (or a total of 500 and 1,000 additional vehicle trips could occur on a daily 
basis during average and peak construction activities, respectively) on roads leading up to the project site 
in Area 25.  The addition of these vehicles and associated construction trucks on a daily basis (estimated 
to occur over a 35-month period) would increase the rate of pavement deterioration and degrade levels of 
service and could require increased road maintenance and upgrades for roads in the project area.   

Regional traffic.  U.S. Route 95, State Route 160, and State Route 372 would experience the greatest 
percent increases in daily traffic volumes because these roadways serve an area that is considered 
characteristically rural and generally experience relatively low daily traffic volumes.  The volume-to-
capacity ratios would remain similar for all roadways analyzed, and levels of service are predicted to be 
the same as those under future baseline traffic volumes (see Chapter 4, Table 4–11).  The similarity of 
traffic conditions under the No Action Alternative and future baseline conditions reflect the minor 
contribution of NNSS-related activities to overall traffic volumes in the region.  The increase in daily trips 
under this alternative would have minor impacts on traffic congestion in the ROI.  Coordination with 
public safety and maintenance agencies would aid in planning for and mitigating delays resulting from the 
anticipated increase in traffic volumes. 
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5.1.3.2.4 Expanded Operations Alternative 

Onsite traffic.  The total daily vehicle trips projected for the three segments of Mercury Highway 
analyzed under the Expanded Operations Alternative would increase by approximately 50 percent above 
current traffic levels, mainly due to the 25-percent increase in NNSS personnel and traffic from 
construction-related vehicles.  Based on the traffic volumes during peak hours, it is expected that Mercury 
Highway would operate at a level of service of B or better and other key roadways would not have any 
capacity issues.  Drivers accessing the main entry gate would experience longer delays during the peak 
morning and evening traffic hours, and increased traffic congestion would occur throughout Mercury due 
to the increase in privately owned vehicles.  Drivers on Mercury Highway could experience longer delays 
or reduced travel speeds due to the high increase in daily truck traffic.  Because the incremental increase 
in onsite traffic volumes would be moderately high, the number of repairs and required maintenance on 
NNSS roadways would increase at a greater rate than currently experienced. 

The projected traffic volumes presented in Tables 5–19 and 5–20 do not include potential increases in 
traffic volumes from the construction of the solar power generation facility.  Personnel and trucks 
associated with the solar power generation facility would access the facility from a gate located on 
Lathrop Wells Road.  Approximately 750 and 1,500 workers are estimated to be required for construction 
of this facility during average and peak construction conditions, respectively.  Assuming that 50 percent 
of the workers would carpool to the site, approximately 375 (average) and 750 (peak) additional vehicle 
trips could occur during the peak commute hours (or a total of 750 and 1,500 additional vehicle trips 
could occur on a daily basis during average and peak construction activities, respectively) on roads 
leading up to the project site in Area 25.  The addition of these vehicles and associated construction trucks 
on a daily basis (estimated to occur over a 42-month period) would increase the rate of pavement 
deterioration, degrade levels of service, and could require increased road maintenance and upgrades for 
roads in the project area.   

Regional traffic.  Roadways in Nye and Clark Counties would generally experience higher increases in 
traffic volumes.  When compared to the No Action Alternative, Mercury Highway and segments of 
Nevada State Route 372, State Route 160, U.S. Route 95, and State Route 164 would experience 
moderately high percent increases in daily traffic; however, the operating capacities would remain similar 
to those under future baseline traffic volumes (see Chapter 4, Table 4–11).  Only Mercury Highway 
would experience a substantially high increase in traffic (increase by approximately 80 percent) and 
degrade in level of service (from a Level A to a Level B).  As most of the increases in daily traffic 
volumes during the peak hours would be attributable to workers commuting to the NNSS, any detectable 
changes in traffic volumes would primarily occur during the main commuting hours and at the entry gates 
of the NNSS (the main entrance gate for regular NNSS employees and Gate 510 for those associated with 
the construction and operation of the commercial solar power generation facilities in Area 25).  
Coordination with public safety and maintenance agencies would aid in planning for and mitigating 
delays resulting from the anticipated increase in traffic volumes.   

Table 5–19 includes traffic volumes from the truck transport of radioactive waste and materials under the 
unconstrained case (as discussed in Section 5.1.3.1).  Under the constrained case, it was assumed that 
DOE would maintain its current operational practice of avoiding transporting waste and materials on the 
interstate system within Las Vegas.  Table 5–20 denotes which study locations would not experience 
these additional truck volumes under the constrained case.   
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5.1.3.2.5 Reduced Operations Alternative 

Onsite traffic.  The total daily vehicle trips projected for Mercury Highway under the Reduced 
Operations Alternative would decrease by approximately 10 percent from current conditions mainly 
because the number of NNSS workers is expected to decrease by 10 percent.  Compared with current 
conditions, the number of daily trips from privately owned vehicles would decline.  Impacts under this 
alternative would be similar or slightly reduced compared to those under the No Action Alternative; key 
roadways, including Mercury Highway, would operate well below maximum capacities.   

The projected traffic volumes presented in Tables 5–19 and 5–20 do not include potential increases in 
traffic volumes from the construction and operation of the solar power generation facility because 
personnel and trucks associated with the facility would enter from a gate located on Lathrop Wells Road 
and would not likely contribute to traffic volumes on Mercury Highway.  Approximately 400 and 800 
workers are estimated to be required for construction of this facility during average and peak construction 
conditions, respectively.  Assuming that 50 percent of the workers would carpool to the site, 
approximately 200 (average) and 400 (peak) additional vehicle trips could occur during the peak 
commute hours (or a total of 400 and 800 additional vehicle trips could occur on a daily basis during 
average and peak construction activities, respectively) on roads leading up to the project site in Area 25.  
The addition of these vehicles and associated construction trucks on a daily basis (estimated to occur over 
a 32-month period) would increase the rate of pavement deterioration, degrade levels of service, and 
could require increased road maintenance and upgrades for roads in the project area.   

Regional traffic.  Under the Reduced Operations Alternative, traffic volumes would increase slightly 
during peak hours on almost all of the roadways analyzed because the number of personnel at the NNSS 
would be reduced and most of the additional traffic volumes would be attributable to vehicles associated 
with the construction and operation of the commercial solar power generation facility.  Impacts on 
regional traffic under this alternative would therefore be slightly less or similar to those described under 
the No Action Alternative; volume-to-capacity ratios and levels of service would remain unchanged from 
future baseline conditions (see Chapter 4, Table 4–11). 
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Table 5–19  Traffic Volumes and Level of Service Impacts on Key Roads in Nye County During Peak Hour Conditions a 

Route Location 

No Action Alternative Expanded Operations Alternative Reduced Operations Alternative 
AADT 
in 2020 

Percent  
Change b V/C LOS 

AADT in 
2020 

Percent  
Change b V/C LOS 

AADT in 
2020 

Percent  
Change b V/C LOS 

U.S. Route 6 

0.3 miles east of Nevada State 
Route 375 (Warm Springs Road) 

364 2 0.02 A 394 10% 0.02 A 361 1 0.02 A 

200 feet west of Nevada State 
Route 375 (Warm Springs Road) 

495 1 0.03 A 524 7% 0.03 A 492 1 0.03 A 

0.2 miles east of Nevada State 
Route 376 (Tonopah-Austin Road) 

1,020 6 0.06 A 1,008 5% 0.06 A 975 1 0.06 A 

0.2 miles west of Nevada State 
Route 376 

1,851 3 0.11 A 1,838 3% 0.11 A 1,806 1 0.11 A 

Nevada State 
Route 373 

0.5 miles south of U.S. Route 95 1,511 2 0.09 A 1,509 2% 0.09 A 1,492 1 0.09 A 

Nevada State 
Route 372 

0.8 miles west of Nevada State 
Route 160 

19,748 1 0.58 C 19,987 2% 0.59 C 19,673 1 0.58 C 

0.1 miles east of Nevada–California 
state line 

1,537 15 0.10 A 1,776 33% 0.12 A 1,462 9 0.10 A 

U.S. 
Route 95 

In Tonopah, 100 feet south of 
Bryan Avenue 

11,275 0 0.43 B 11,248 0% 0.43 B 11,245 0 0.43 B 

500 feet north of Cemetery Road, 
north of Tonopah 

6,877 1 0.53 D 6,850 0% 0.53 D 6,847 0 0.53 D 

0.2 miles south of U.S. Route 6 in 
Tonopah  

8,820 0 0.34 B 8,837 0% 0.34 B 8,805 0 0.34 B 

9 miles south of Scotty’s Junction 
(State Route 267) 

3,774 1 0.22 B 3,794 1% 0.22 B 3,758 0 0.22 B 

1 mile north of Beatty (State 
Route 374) 

4,101 1 0.24 B 4,124 1% 0.24 B 4,085 0 0.24 B 

0.2 miles west of Amargosa Valley 
(State Route 373) 

4,264 1 0.25 C 4,276 1% 0.25 C 4,245 0 0.25 C 

1.5 miles east of Amargosa 
(State Route 373) 

4,753 1 0.28 C 4,765 1% 0.28 C 4,734 0 0.28 C 

4 miles west of Mercury 
Interchange 

4,951 5 0.29 C 5,100 8% 0.30 C 4,858 3 0.29 C 

Mercury 
Highway  

0.2 miles north of Mercury 
Interchange on U.S. Route 95 

1,116 1 0.07 A 2,886 162% 0.19 B 962 -13 0.06 A 
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Route Location 

No Action Alternative Expanded Operations Alternative Reduced Operations Alternative 
AADT 
in 2020 

Percent  
Change b V/C LOS 

AADT in 
2020 

Percent  
Change b V/C LOS 

AADT in 
2020 

Percent  
Change b V/C LOS 

Nevada State 
Route 160 

0.1 mile west of U.S. Route 95 1,864 14 0.11 A 2,179 34% 0.12 A 1,783 9 0.10 A 
7.7 miles east of Nevada State 
Route 372 

2,842 9 0.17 B 3,156 21% 0.19 B 2,761 6 0.16 A 

0.1 miles east of Nevada State 
Route 372 (near Pahrump) 

37,700 1 1.11 F 38,015 1% 1.12 F 37,619 0 1.11 F 

200 feet west of Nevada State 
Route 372 (near Pahrump) 

34,442 1 1.01 F 34,755 2% 1.02 F 34,361 0 1.01 F 

0.6 miles east of the Clark–Nye 
County Line 

14,732 2 0.43 B 15,046 4% 0.44 B 14,651 1 0.43 B 

AADT = annual average daily traffic; LOS = level of service; V/C = volume-to-capacity ratio.   
Note:  See Chapter 4, Table 4–11, for future (i.e., 2020 without new NNSS activities) baseline traffic volumes, volume-to-capacity ratios, and levels of service. 
a Source:  NDOT 2008a, Nye County. 
b Percent change in annual average daily traffic under future conditions (i.e., in the year 2020) due to the change in the number of vehicle trips predicted under an alternative. 
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Table 5–20  Traffic Volumes and Level of Service Impacts on Key Roads in Clark County During Peak Hour Conditions a 

Route Location 

No Action 
Alternative 

Expanded Operations 
Alternative 

Reduced Operations 
Alternative 

AADT in 2020
Percent  

Change b V/C LOS AADT in 2020
Percent  

Change b  V/C LOS AADT in 2020
Percent  

Change b V/C LOS

Nevada 
State 
Route 160 

12 miles west of 
Interstate 15 

11,190 3 0.44 D 11,549 6% 0.45 D 11,075 2 0.43 D 

4 miles west of 
Interstate 15 

29,870 1 0.66 D 30,230 2% 0.67 D 29,755 1 0.66 D 

200 feet west of 
Interstate 15 

48,685 1 0.48 B 49,044 1% 0.48 B 48,570 0 0.48 B 

U.S. 
Route 95 

West of Indian Springs 5,542 15 0.11 A 6,459 34% 0.13 A 5,238 8 0.10 A 
4 miles east of Indian 
Springs c 

9,305 8 0.18 A 10,222 19% 0.20 A 9,001 5 0.18 A 

0.5 miles south of Snow 
Mountain Interchange 
(in northwest Las 
Vegas) c 

13,068 6 0.26 A 13,985 13% 0.27 A 12,764 3 0.25 A 

0.4 miles north of Ann 
Road Interchange (in 
northwest Las Vegas) c 

113,593 1 1.48 F 114,510 1% 1.50 F 113,289 0 1.48 F 

0.5 miles west of I-15 
(between Rancho Drive 
and Martin Luther King 
Boulevard) c 

285,614 0 2.24 F 286,532 1% 2.25 F 285,310 0 2.24 F 

0.5 miles east of I-15 
(between Las Vegas 
Boulevard and Main 
Street) c 

237,233 0 2.33 F 238,151 1% 2.33 F 236,929 0 2.32 F 

Between  Russell Road 
and Sunset Road (in 
southwest Las Vegas) c 

149,448 0 1.95 F 149,762 0% 1.96 F 149,338 0 1.95 F 

0.8 miles north of State 
Route 163 (west of 
Bullhead City) 

10,895 0 0.43 B 10,942 1% 0.43 B 10,895 0 0.43 B 

1 mile south of Nevada 
State Route 163 
(Nevada–California 
state line) 

4,310 0 0.17 B 4,357 3% 0.17 B 4,309 0 0.17 B 
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Route Location 

No Action 
Alternative 

Expanded Operations 
Alternative 

Reduced Operations 
Alternative 

AADT in 2020
Percent  

Change b V/C LOS AADT in 2020
Percent  

Change b  V/C LOS AADT in 2020
Percent  

Change b V/C LOS

Interstate 
215 

Between Green Valley 
Parkway and Valle 
Verde Drive (in 
southwest Las Vegas) c 

191,109 0 1.87 F 191,424 0% 1.88 F 191,000 0 1.87 F 

Between Decatur 
Boulevard and I-15 
(in central south 
Las Vegas) c 

203,204 0 1.99 F 203,519 0% 2.00 F 203,095 0 1.99 F 

0.2 miles north of State 
Route 159 (in central 
west Las Vegas) c 

62,093 0 1.22 F 62,408 1% 1.22 F 61,916 0 1.21 F 

Losee 
Road 

0.3 miles south of 
Cheyenne Avenue 
(north of NLVF) 

20,159 0 0.52 C 20,511 2% 0.53 C 20,223 0 0.52 C 

0.2 miles south of 
Carey Avenue (south of 
NLVF) 

22,847 0 0.59 C 23,423 3% 0.60 C 22,814 0 0.59 C 

Las Vegas 
Boulevard 

0.3 miles south of 
Nellis Boulevard (west 
of RSL) 

17,529 0 0.45 B 17,621 1% 0.45 B 17,499 0 0.45 B 

Nellis 
Boulevard 

300 feet north of 
Cheyenne Avenue 
(west of RSL) 

36,286 0 0.62 C 36,308 0% 0.62 
 

C 36,277 0 0.62 C 

Nevada 
State 
Route 164 

1.1 miles west of U.S. 
Route 95 (west of 
Searchlight) 

937 2 0.04 A 983 12% 0.05 A 936 2 0.04 A 
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Route Location 

No Action 
Alternative 

Expanded Operations 
Alternative 

Reduced Operations 
Alternative 

AADT in 2020
Percent  

Change b V/C LOS AADT in 2020
Percent  

Change b  V/C LOS AADT in 2020
Percent  

Change b V/C LOS

Interstate 
15 

At the Nevada–
California state line 

51,078 0 1.00 E 51,125 0% 1.00 E 51,078 0 1.00 E 

5 miles north of 
Interstate 215 (in south 
central Las Vegas) c 

353,748 0 3.47 F 354,161 0% 3.47 F 353,536 0 3.47 F 

1 mile north of 
Interstate 515 (in 
central Las Vegas) c 

197,894 0 1.55 F 198,387 0% 1.56 F 197,744 0 1.55 F 

5 miles north of 
Interstate 515 (near 
central Las Vegas) c 

96,983 0 0.95 E 97,411 1% 0.96 E 96,848 0 0.95 E 

5.5 miles north of 
Interstate 515 (in north 
central Las Vegas) c 

45,914 0 0.90 D 46,342 1% 0.91 D 45,779 0 0.90 D 

North of West Mesquite 
Interchange (Nevada–
Utah state line) 

25,534 0 0.50 B 25,600 0% 0.50 B 25,508 0 0.50 B 

AADT = annual average daily traffic; LOS = level of service; NLVF = North Las Vegas Facility; RSL = Remote Sensing Laboratory; V/C = volume-to-capacity ratio.   
Note: See Chapter 4, Table 4–11, for future (i.e., 2020 without new NNSS activities) baseline traffic volumes, volume-to-capacity ratios, and levels of service. 
a Source:  NDOT 2008b, Clark County. 
b Percent change in annual average daily traffic under future conditions (i.e., in the year 2020) due to the change in the number of vehicle trips predicted under an alternative. 
c Under the constrained case for the Expanded Operations Alternative, trucks transporting radioactive waste and material would not pass through this location. Therefore, the 

daily traffic volumes shown for this alternative could be reduced by up to 30 trips. 
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5.1.4 Socioeconomics 

This section addresses potential impacts on the region’s socioeconomic conditions.  The discussion 
focuses on the region’s economic activity, population, and housing, public finances, and public services.  
DOE assessed the potential for impacts, both beneficial and adverse, based on whether the proposed 
activities would directly or indirectly result in any of the following:  

• Alterations in the projected rates of population growth 
• Effects on the housing market 
• Effects on local businesses and the economy 
• Displacement of existing jobs 
• Effects on local employment or the workforce 

5.1.4.1 No Action Alternative 

5.1.4.1.1 Economic Activity, Population, and Housing 

Under the No Action Alternative, a 240-megawatt solar power generation facility would be constructed.  
Operation of this solar power generation facility would be the sole source of new permanent employment 
at the NNSS, adding 150 full-time equivalent (FTE) positions to the current employment level of 1,699 
(see Table 5–21 and Table 5–22). 

Table 5–21  Onsite Employment 

Alternative 

NNSS 

NLVF RSL TTR Total NNSS Only 
Including Solar Power Generation 

Facility Employees 
No Action 1,699 1,849 1,442 132 106 3,379 
Expanded Operations 2,124 a 2,324 1,803 a  132 43 4,102 
Reduced Operations 1,529 b 1,654 1,298 b 132 39 c 2,998 
NLVF = North Las Vegas Facility; NNSS = Nevada National Security Site; RSL = Remote Sensing Laboratory; 
TTR = Tonopah Test Range.  
a Current employment number plus 25 percent. 
b Current employment number minus 10 percent. 
c Number from the Complex Transformation Supplemental Programmatic Environmental Impact Statement (Complex 

Transformation SPEIS) minus 10 percent. 

Table 5–22  Construction Employment 
Alternative NNSS a NLVF RSL TTR 

No Action For commercial solar facilities, average of 500 FTE positions over 
35 months, peak of 1,000 FTE positions. 

0 0 0 

Expanded Operations For commercial solar facilities, average of 750 FTE positions over 
42 months, peak of 1,500 FTE positions.  250 additional FTE 
positions from other projects. 

0 0 0 

Reduced Operations For commercial solar facilities, average of 400 FTE positions over 
32 months, peak of 800 FTE positions. 

0 0 0 

FTE = full-time equivalent; NLVF = North Las Vegas Facility; NNSS = Nevada National Security Site; RSL = Remote 
Sensing Laboratory; TTR = Tonopah Test Range.  
a NNSA Plant Construction Numbers based on Amargosa Farm Road Solar Energy Project. 
 

Approximately 10 percent of the 150 FTE positions, or 15 individuals, are expected to relocate as a result 
of the No Action Alternative.  It was assumed that 77 percent would live in Clark County (12 workers) 
and 23 percent in Nye County (3 workers), consistent with current workforce demographics 
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(NSTec 2009).  Projected rates of population growth would not be altered as a result of the No Action 
Alternative.  Sufficient housing exists in the area (208,275 and 3,202 housing vacancies in Clark and Nye 
Counties, respectively) to support an increase in population of 15 people.  This would result in a 0.01 
percent reduction in housing vacancy rates in Clark County and a 0.1 percent reduction in Nye County. 

The remaining 135 individuals filling the new jobs are expected to be already living in Clark and Nye 
counties.  Of the 135 individuals, it was assumed that 77 percent would live in Clark County (104 
workers) and 23 percent in Nye County (31 workers), consistent with current workforce demographics 
(NSTec 2009d).  This would decrease the unemployment rate in Clark County by 0.07 percent (a total of 
142,137 Clark County residents were unemployed as of August 2010).  It also would decrease the 
unemployment rate in Nye County, by about 0.99 percent (a total of 3,133 Nye County residents were 
unemployed as of August 2010). 

Daily spending by these new employees would positively affect the immediate area of the NNSS. 
Purchases made would typically include gasoline, automobile servicing, food and beverages, laundry 
services, and other retail items.  Therefore, a minor beneficial impact on economic activity would occur 
under the No Action Alternative due to the increase in employment. 

The Regional Input-Output Modeling System II (RIMS II) developed for the U.S. Department of 
Commerce, Bureau of Economic Analysis, was used to evaluate the indirect economic impact on 
employment of constructing the solar power generation facility.  RIMS II provides two types of 
multipliers, final-demand and direct-effect, for estimating the impacts of changes on employment.  An 
estimate of the change in the total number of jobs in a region’s economy was calculated by multiplying 
the initial change in jobs by a direct-effect employment multiplier.  By adding 150 FTE positions to 
support the solar power generation facility, the analysis showed that approximately 394 secondary jobs 
would be created.  The combined effect of direct and indirect employment would result in a decrease in 
the unemployment rate in Clark County of about 0.3 percent and about 3.9 percent in Nye County. 

Approximately 500 FTE positions over 35 months, with a peak of 1,000 FTE positions, would be hired 
for construction of the solar power generation facility.  Given the high unemployment rates in Clark and 
Nye Counties (14.72 and 17.2 percent, respectively, as of August 2010), it was assumed that the majority 
of construction workers hired for construction of the solar power generation facility would currently be 
living in the area.  Between January 2009 and January 2010, 29,800 construction jobs were lost in the 
State of Nevada (LVRJ 2010).  Because relocation of construction workers is unlikely, an increase in 
population and a decrease in housing availability are not anticipated; only negligible impacts on 
population and housing are anticipated during construction. 

The addition of construction jobs would have a direct economic impact on employment in the region.  As 
construction firms are hired to support the solar power generation facility, regional economic activity 
(purchases of building materials, construction supplies, and equipment, as well as spending by the 
construction workers) would also increase.  Therefore, construction would have a minor beneficial impact 
on employment and the local economy. 

As described previously, RIMS II was used to calculate the indirect economic impact of the project on 
employment.  An estimate of the change in the total number of jobs in a region’s economy was calculated 
by multiplying the initial change in jobs by a direct-effect employment multiplier.  By adding 500 to 
1,000 FTE positions, the analysis showed that approximately 930 to 1,860 secondary jobs would be 
created as a result of construction of the solar power generation facility (RIMS II 2010).  This would 
reduce the unemployment rate in the region and temporarily benefit the economy and employment in the 
region. 
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Public finance.  Increased sales transactions for the purchase of materials and supplies for construction of 
the solar power generation facility would generate some additional revenues for local governments.  
These impacts would be minor, but beneficial.  In addition, revenues for Clark and Nye Counties would 
increase due to increases in personal income and total employment, which could lead to increased 
spending. 

5.1.4.1.2 Public Services 

Public education.  For the 2009 to 2010 school year, the Clark County School District student–teacher 
ratio was 21:1.  The student–teacher ratio for the Nye County School District was 18.6:1.  Under the 
No Action Alternative, a total of 28 children could relocate to the area based on a state average of 1.89 
children per family (Census 2000).  This represents an increase of 22 children in the Clark County School 
District (77 percent of the children would reside in Clark County, consistent with current NNSS 
workforce demographics [NSTec 2009d]) and an increase of 6 children in the Nye County School District 
(23 percent of the children would reside in Nye County).  It is unlikely that all students relocating to the 
area would be the same age and living in the same neighborhood.  However, based on an increase of 
22 children to the Clark County School District, one additional teacher may be required in Clark County 
to maintain the 21:1 student-teacher ratio.  No new teachers would be required in Nye County as a result 
of the No Action Alternative. 

Police protection.  Under the No Action Alternative, the number of daytime occupants on the NNSS 
would increase, which could result in more calls for police services.  Civilian law enforcement at the 
NNSS is provided under a contract with the Nye County Sheriff’s Department.  To maintain the existing 
level of service, the NNSS would need to increase the number of civilian law enforcement officers under 
contract due to the increase of 150 permanent employees.  Because the increase in number of employees 
that would relocate to Clark and Nye Counties is only 15 total, there would be no affect on levels of 
service at the Las Vegas Metropolitan Police Department, the North Las Vegas Police Department, or the 
Nye County Sheriff’s Department.  In addition, law enforcement is not provided by the Las Vegas 
Metropolitan Police Department or the North Las Vegas Police Department. 

Fire protection.  Construction and operation of the solar power generation facility would increase 
building density on the NNSS, which could result in additional calls for fire protection.  NNSS Fire and 
Rescue operates out of two fire stations: one in Mercury and a newly constructed station in Area 6 that 
provides rapid response to emergencies in the forward areas of the NNSS.  This impact is expected to be 
minor and would not affect levels of service at the Clark County Fire Department, the Las Vegas Fire 
Department, or the Nye County volunteer fire departments. 

Health care.  It was assumed that the majority of the 150 employees hired to operate the solar power 
generation facility would be currently living within the ROI.  Therefore, the current person to hospital bed 
ratio within the ROI would remain the same.  Construction and operation of the solar power generation 
facility under the No Action Alternative would not displace any health care facilities nor conflict with 
local and regional plans for health care or emergency services.  Therefore, construction and operation of 
the solar power generation facility would not increase the need for hospital personnel. 

5.1.4.2 Expanded Operations Alternative 

5.1.4.2.1 Economic Activity, Population, and Housing 

Under the Expanded Operations Alternative, it was assumed that operation of commercial solar power 
facilities as well as other permanent positions created at the NNSS would increase employment from 
1,699 to 2,324, which would be an increase of 625 jobs (see Table 5–21).   
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Approximately 10 percent, or 63 individuals, are expected to relocate as a result of the Expanded 
Operations Alternative.  It was assumed that 77 percent would live in Clark County (49 workers) and 
23 percent in Nye County (14 workers), consistent with current workforce demographics (NSTec 2009). 
Projected rates of population growth would not be altered as a result of the Expanded Operations 
Alternative.  Sufficient housing exists in the area (208,275 and 3,202 housing vacancies in Clark and Nye 
Counties, respectively) to support an increase in population of 63 people.  This would result in a 
0.02 percent reduction in housing vacancy rates in Clark County and a 0.4 percent reduction in Nye 
County. 

The remaining 563 individuals filling the jobs are expected to be already living in the region.  Of these 
563 jobs, it was assumed that 77 percent (a total of 434) would live in Clark County and 23 percent (a 
total of 130) in Nye County, consistent with current workforce demographics (NSTec 2009d).   

The 434 jobs added in Clark County would decrease the unemployment rate by 0.31 percent (a total of 
142,137 Clark County residents were unemployed as of August 2010).  In Nye County, the 130 new jobs 
would decrease the unemployment rate by about 4.2 percent  (a total of 3,133 Nye County residents were 
unemployed as of August 2010).  These additional jobs would represent a minor beneficial impact on 
employment in Clark County and a moderately beneficial impact on Nye County.  

As described under the No Action Alternative, RIMS II was used to calculate the indirect economic 
impact of the project on employment.  By adding 625 direct jobs under the Expanded Operations 
Alternative, approximately 920 indirect jobs would be created in the ROI.  The combined effect of direct 
and indirect employment would result in a decrease in the unemployment rate in Clark County of about 
0.8 percent and about 11.0 percent in Nye County. 

Daily spending by new employees would positively affect the immediate area of the NNSS.  Purchases 
made would typically include gasoline, automobile servicing, food and beverages, laundry, and other 
retail items.  Therefore, a minor beneficial impact on economic activity would occur under the Expanded 
Operations Alternative due to the increase in employment. 

Approximately 750 FTE positions over 42 months, with a peak of 1,500 FTE positions, would need to be 
hired for construction of the solar power generation facility.  Other construction projects at the NNSS 
would require approximately 250 FTE positions over the next 10 years.  Given the high unemployment 
rates in Clark and Nye Counties (14.72 and 17.2 percent, respectively as of August 2010), it is estimated 
that the majority of the construction workers would come from within the region.  This would temporarily 
reduce the unemployment rate in the region and would have a short-term beneficial impact on the 
economy and employment in the region. 

RIMS II was used to calculate the indirect economic impact on employment resulting from solar power 
generation facility construction and other construction projects at the NNSS.  An estimate of the change 
in the total number of jobs in a region’s economy was calculated by multiplying the initial change in jobs 
by a direct-effect employment multiplier.  By adding 750 to 1,500 FTE positions, approximately 1,400 to 
2,790 jobs would be created as a result of solar power generation facility construction.  The other 
construction projects would add 250 FTE positions which would create approximately 466 jobs in the 
ROI.  This would have a moderately beneficial impact on the economy and employment in the region 
during the period of construction.   

As described under the No Action Alternative, regional economic activity would increase as construction 
firms are hired to support the solar power generation facility due to the purchase of building materials and 
construction supplies and equipment, as well as spending by the construction workers.  Therefore, 
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construction would have a minor beneficial impact on employment and the economy under the Expanded 
Operations Alternative due to the increase in employment. 

Public finance.  As described under the No Action Alternative, increased sales transactions from 
purchases of materials and supplies for construction of the solar power generation facility would generate 
additional revenues for local governments.  These impacts would be minor but beneficial.  In addition, 
property taxes collected as a result of the relocation of 49 households in Clark County and 14 in Nye 
County would increase revenue for local governments. 

5.1.4.2.2 Public Services 

Public education.  As described under the No Action Alternative, for the 2009 to 2010 school year, the 
Clark County School District student–teacher ratio was 21:1.  The student–teacher ratio for the Nye 
County School District was 18.6:1.  Under the Expanded Operations Alternative, a total of 119 children 
could relocate to the area based on an average of 1.89 children per family (USCB  2008b).  This 
represents an increase of 92 children in the Clark County School District (77 percent of the children 
would reside in Clark County) and an increase of 27 children in the Nye County School District 
(23 percent of the children would reside in Nye County).  Four additional teachers would be needed in 
Clark County to maintain the current student–teacher ratio.  One new teacher would be required in Nye 
County under the Expanded Operations Alternative. 

Police protection.  Under the Expanded Operations Alternative, the number of daytime occupants on the 
NNSS would increase by 625 employees, which could result in more calls for police services.  To 
maintain the existing level of service, the NNSS would need to increase the number of civilian law 
enforcement officers under contract due to the increase of 625 permanent employees.  As described under 
the No Action Alternative, this impact on police and public safety is expected to be negligible.  It would 
not affect levels of service at the Las Vegas Metropolitan Police Department, the North Las Vegas Police 
Department, or the Nye County Sheriff’s Department because law enforcement is handled under a 
separate contract. 

Fire protection.  Activities under the Expanded Operations Alternative could result in additional calls for 
fire protection.  NNSS Fire and Rescue operates out of two fire stations: one in Mercury and a newly 
constructed station in Area 6, which provides rapid response to emergencies in the forward areas of the 
NNSS.  This impact is expected to be minor and would not impact levels of service at the Clark County 
Fire Department, the Las Vegas Fire Department, or the Nye County volunteer fire departments. 

Health care.  The addition of 625 employees would have only a minor impact on area hospitals and 
hospital personnel.  An eight-bed dispensary in Mercury serves as a clinic for the NNSS.  The activities 
associated with the Expanded Operations Alternative are not anticipated to increase the need for hospital 
care or personnel within the ROI.  However, due to the increase in the number of employees at the NNSS, 
the clinic in Mercury may need to expand its number of beds. 

5.1.4.3 Reduced Operations Alternative 

5.1.4.3.1 Economic Activity, Population, and Housing 

Under the Reduced Operations Alternative, it was assumed that total employment at the NNSS would 
decrease from 1,699 to 1,654, with employment from the operation of the solar power generation facilities 
offsetting most losses associated with a reduction in activity associated with other NNSS programs.  This 
decrease would be equal to about 45 jobs lost: 35 in Clark County and 10 in Nye County.  In Clark 
County, this would increase the unemployment rate by about 0.02 percent (a total of 142,137 
Clark County residents were unemployed as of August 2010).  In Nye County, the increase in 
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unemployment would be about 0.32 percent (a total of 3,133 Nye County residents were unemployed as 
of August 2010).  Daily spending in the immediate area of the NNSS would decrease correspondingly, 
which would have a minor adverse impact on economic activity.  Housing vacancies would increase and 
demand for public services would decrease due to the reduction in the permanent workforce. 

Approximately 400 FTE positions over 32 months, with a peak of 800 positions, would need to be hired 
for construction of the commercial solar power generation facility.  As described under the No Action 
Alternative, RIMS II was used to calculate the indirect economic impact of the project on employment.  
An estimate of the change in the total number of jobs in a region’s economy was calculated by 
multiplying the initial change in jobs by a direct-effect employment multiplier.  By adding 400 to 800 
FTE positions, approximately 745 to 1,490 jobs would be created as a result of the solar power generation 
facility construction (RIMS II 2010), which would have a moderately beneficial impact on the economy 
and employment in the region.   

As described under the No Action Alternative, regional economic activity would increase as construction 
firms are hired by the commercial sponsor of the solar power generation facility due to purchases of 
building materials and construction supplies and equipment, as well as spending by construction workers.  
Therefore, construction would have a minor beneficial impact on employment and the economy under the 
Reduced Operations Alternative due to the increase in employment. 

Public finance.  As described under the No Action Alternative, increased sales transactions from 
purchases of materials and supplies for construction of the solar power generation facility would generate 
some additional revenues for local governments under the Reduced Operations Alternative.  These 
impacts would be minor, but beneficial.   

5.1.4.3.2 Public Services 

Public education.  For the 2009 to 2010 school year, the Clark County School District student–teacher 
ratio was 21:1.  The student–teacher ratio for the Nye County School District was 18.6:1.  Under the 
Reduced Operations Alternative, no individuals are expected to relocate to these counties; therefore, no 
new students would enroll in Clark County or Nye County schools and no new teachers would be 
required as a result of the Reduced Operations Alternative. 

Police protection.  Under the Reduced Operations Alternative, the number of daytime occupants on the 
NNSS would decrease, which could result in fewer calls for police services, which would be a minor 
beneficial impact on police protection resources.   

Fire protection.  Construction and operation of the solar power generation facility would result in 
increased building density on the NNSS, which could result in additional calls for fire protection.  NNSS 
Fire and Rescue operates out of two fire stations, one in Mercury and a newly constructed station in 
Area 6, which provides rapid response to emergencies in the forward areas of the NNSS.  This impact is 
expected to be minor and would not impact levels of service at the Clark County Fire Department, the 
Las Vegas Fire Department, or the Nye County volunteer fire departments. 

Health care.  Under the Reduced Operations Alternative, a small staff reduction of 45 people is 
anticipated, but would not result in any impact on health care in the region.  Existing levels of services 
would be maintained.   
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5.1.5 Geology and Soils 

This section addresses the impacts on geology and soils under the No Action, Expanded Operations, and 
Reduced Operations Alternatives.  Under each alternative, the impact discussion is broken down into the 
missions and associated programs.  The physical setting under review in this section includes the 
topography, physiography, economic mineral resources, unique geologic features, soils, and local 
geologic hazards. 

Impact Assessment Criteria.  Activities under an alternative would have an adverse impact on the geology 
or soils if they result in any of the following effects: 

• Substantial soil erosion or loss of topsoil 

• Direct conversion of prime and unique farmland to nonagricultural uses; 

• Loss of availability of a known mineral resource that would be of value to the region and/or the 
residents of the state 

• Increased instability of a geologic unit or soil due to project activities, potentially leading to an 
onsite or offsite landslide, subsidence, or collapse 

• Exposure of people or structures to substantial adverse effects from seismic activity 

• Contamination of soil or mineral resources 

Maps, past studies and regional models were used to determine the impacts from the alternatives to the 
physical setting based on the criteria described above.  Activities that would occur in already established 
facilities, tunnels, or labs generally would not have an impact on the geologic resources.  Mitigation 
measures used to minimize adverse impacts on the physical setting are presented in Chapter 7.   

5.1.5.1 No Action Alternative 

Chapter 3 describes the activities that would occur under the No Action Alternative.  Many of the 
activities are similar to those described in the ROD for the 1996 NTS EIS (and subsequent amendments) 
and other completed NEPA documents.  The NNSS was withdrawn from public access and entry.  This 
withdrawn status prevents exploration for economic minerals at the NNSS.  The existence of past mines 
prior to the land withdrawal suggests that metallic and other economic minerals are present at the NNSS.  
However, the activities outlined under the No Action Alternative are not expected to affect the presence 
of economic mineral deposits, which would allow their extraction in the future.  The unavailability of the 
minerals and other economic materials from the NNSS has had little effect on Nevada’s mining, 
manufacturing, and construction industries and would probably have little effect on those industries in the 
future.   

Open borrow pits at the NNSS may continue to be used to supply the NNSS with fill for construction or 
operations purposes.  No new borrow pits would be opened under the No Action Alternative.  Removing 
alluvial materials for fill would not substantially reduce the aggregate resources in the region.  The NNSS 
has a low potential for oil and gas resources, so there would be no impact on the regional energy mineral 
resources. 

The National Resources Conservation Service has not characterized soils at the NNSS and the presence of 
prime farmland is not known.  As agriculture production in Nevada requires irrigation, the best potential 
for prime farmland soils would be located in the deepest sections of Yucca Flat, Frenchman Flat, and 
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Plutonium Valley (see Chapter 4, Section 4.1.5.3).  However, as there are no plans for irrigating the 
valley floors, the presence of prime farmland soils at the NNSS is extremely unlikely.  Therefore, the 
actions under all of the alternatives would not have an impact on regional prime farmland soil availability. 

The following discussion presents the potential for impacts from the programs and activities proposed 
under the No Action Alternative that could affect geologic or soil resources. 

5.1.5.1.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program. Under the No Action Alternative, NNSA would 
maintain the capability to conduct underground nuclear weapons testing.  As maintenance of the facilities 
and utilities would occur at already disturbed outdoor or enclosed locations, maintaining this capability 
and the nuclear weapons stockpile would not impact geologic or soil resources.   

There would be no impact on the physical setting from conducting dynamic experiments at the 
U1a Complex, or in unused vertical emplacement holes or other locations within the Nuclear Test and 
Nuclear High Explosive Test Zones.  These experiments would occur within areas previously excavated 
for facility construction or past tests.  Some alluvial materials may need to be excavated if the 
U1a Complex needs additional experiment alcoves.  However, the excavated material could be used for 
construction or as fill at the NNSS, which would reduce the overall need for alluvial materials from other 
borrow pits. 

Conducting conventional high-explosives experiments would impact soils and geology.  Activities would 
consist of up to 20 conventional high-explosives experiments per year at BEEF and up to 10 per year at 
other locations at the NNSS.  Open-air high-explosives experiments at BEEF would occur on a 
constructed firing table in locations previously disturbed through construction and past tests, which would 
preclude impacts on the soil and alluvial geologic deposits.  However, surface soils would be disturbed if 
an open-air detonation were to occur at previously undisturbed locations.  This would increase the 
potential for soil erosion by wind and water at the experiment location.  Depending on the type of 
experiments and composition of the high-explosive material that would be used, soils could be 
contaminated with chemicals, heavy metals, hydrocarbons, or small amounts of radiological isotopes.  
Additional impacts would be seen through the alteration of natural drainage paths, which would result in a 
potential for preferential erosion of alluvial deposits, and increased sediment deposition in the valleys.  
However, the potential experiment locations (Areas 1, 2, 3, 4, 12, and 16) have been previously disturbed, 
so the surface disturbance would be minor.  If soils were significantly contaminated by explosives 
experiments, they would be identified as a corrective action site and would be remediated as necessary. 

There would be no impact on the physical setting from NNSA’s conduct of shock physics experiments 
under the No Action Alternative.  The experiments would occur within existing facilities at JASPER in 
Area 27 and the U1a Complex in Area 1.  Any additional construction required at the U1a Complex to 
accommodate the Large-Bore Powder Gun would occur in areas that were previously disturbed by surface 
construction and would likely use alluvial materials previously excavated from the complex. 

The physical setting would not be impacted by conducting criticality experiments, training and other 
activities or pulsed-power and plasma physics and fusion experiments because these tests would occur 
within current facilities.  Stockpile management activities at the NNSS would also occur within existing 
facilities and would not require additional surface or subsurface disturbance. 

Some localized impacts on the surface soil structure would occur in off-road locations from NNSA and 
the U.S. Department of Defense (DoD) conducting training activities for the Office of Secure 
Transportation in off-road locations.  Driving vehicles through undisturbed soils and vegetation would 
disturb the soil structures and increase soil erosion by wind. 



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 

 
 

 
5-80   

NNSA would perform up to five drillback operations during the next 10 years.  Each operation would 
disturb approximately 5 acres for the construction laydown area, borehole, and temporary storage of 
excavated material.  The drillback sites would be located adjacent to an existing UGTA, so the surface 
disturbance would be minimal compared to the original test area.   

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Most of the 
activities under these programs would be located at existing disturbed areas and developed facilities at the 
NNSS and, therefore, would not impact the physical setting.  Support for the following activities would 
not impact the physical setting: consequence management through the Federal Radiological Monitoring 
and Assessment Center, Accident Response Group, Radiological Assistance Program, and weapons of 
mass destruction emergency responder training.  The disposition of improvised nuclear and radiological 
dispersion devices would also occur within existing facilities and would not result in land disturbance.   

Some nonproliferation- and counterterrorism-related activities would use existing facilities at the NNSS, 
so they would not impact the physical setting.  An Arms Control Treaty Verification Test Bed would use 
existing capabilities, such as the Nonproliferation Test and Evaluation Complex (NPTEC), BEEF, various 
tunnels, laboratories, and training facilities, to support design and certification of treaty verification 
technology, training of inspectors, and development of arms control confidence-building measures.  An 
existing building at Mercury would be retrofitted for uses not supplied by the other facilities.  No impacts 
on the physical setting would occur because the activities would occur at existing structures at the NNSS. 

Nonproliferation programs would use several areas and facilities at the NNSS as a base of operations for 
collaboration and experiments.  Unique facilities at the NNSS, including NPTEC, previously 
contaminated surface locations, and tunnels, would be used to support training and exercises.  Although 
some exercises would likely cause minor soil disturbance, it would be in areas already disturbed by 
historical testing.  Nuclear forensics activities would occur in previously disturbed areas and existing 
facilities and would not impact soils or geologic media.   

The NNSS would also be used for a counterterrorism training program with various U.S. agencies and 
possibly international participants.  This program would be conducted at BEEF, NPTEC, and other 
locations at the NNSS.  Some high explosives would be used as part of the training, so the impacts would 
be similar to those described for the high-explosion experiments under the Stockpile Stewardship and 
Management Program.  There would be a potential for increased soil erosion and surface instability where 
training occurs in the rugged terrain and previously undisturbed areas of the NNSS. 

Work for Others Program.  Several projects are included in the Work for Others Program.  Some of the 
activities would use existing facilities and would not impact the physical setting.  Others may require 
construction or experiments that would introduce additional surface disturbances at the NNSS. 

No impacts would occur from NNSA hosting activities for treaty verification, including research and 
development, because the activities would occur within the existing facilities. 

Conventional weapons effect tests (including live drop and static high-explosive detonations) using up to 
30,000-pound-class weapon systems with up to 20,000 pounds of TNT [2,4,6-trinitrotoluene]-equivalent 
explosives would be performed within the Nuclear and High Explosives Test Zone.  Other types of 
explosives experiments would occur in various locations at the NNSS, as described in Chapter 3, 
Section 3.1.1.3.  Surface soils would be disturbed if an open-air explosive experiment were to occur at a 
previously undisturbed location.  This would increase the potential for soil erosion by wind and water at 
the testing location.  Surface drainage may be altered, which would increase the potential for erosion from 
increased gullying.  Many locations in Areas 1, 2, 3, 4, 12, and 16 have been disturbed by past tests, so 
the surface disturbance would not be unique to these areas.   
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Other activities, such as development and demonstration of capabilities and technologies against deeply 
buried hardened targets, would be primarily based in the U16b Tunnel of Area 16, but could also be 
conducted at other existing locations at the NNSS.  Elsewhere, up to 20 controlled chemical and 
biological simulant release experiments would be conducted annually to test sensors and train first 
responders.  The location of these experiments has not been determined.  The release of simulants would 
not affect the physical setting. 

Joint counterterrorism training between DoD, DHS, and other Federal agencies would occur in the remote 
areas of the NNSS.  Small arms live-fire and small explosions would be used as part of the training; 
however, the impacts would be similar to those described for the high-explosion experiments under the 
Stockpile Stewardship and Management Program.  There would be a potential for increased soil erosion 
and surface instability where training occurs in the rugged terrain and previously undisturbed areas of the 
NNSS.  Other training would include overland navigation techniques, which would introduce more soil 
disturbance to locations that may not be previously disturbed.  This would generate minor soil impacts by 
increasing the potential for erosion and introducing some surface instability to the area. 

The criticality experiments for NASA and the miscellaneous Work for Others Program activities would 
not introduce impacts because they would use existing facilities. 

5.1.5.1.2 Environmental Management Mission 

Waste Management Program.  DOE operates facilities at the NNSS to manage radioactive waste 
generated both within Nevada and out-of-state by NNSA and other authorized generators.  The Area 5 
RWMC evaluates, processes, stores, and disposes LLW and MLLW wastes.  The facility uses excavated 
trenches, pits, and boreholes in an approximately 740-acre area.   

On December 1, 2010, the Nevada Division of Environmental Protection issued a permit to NNSA/NSO 
for a new MLLW Disposal Unit at the Area 5 RWMC.  The new MLLW Disposal Unit consists of a 
single lined cell (Cell 18) with a capacity of about 900,000 cubic feet (actual permitted disposal volume is 
899,996 cubic feet).  Construction of Cell 18 is complete and it began accepting MLLW for disposal in 
January 2011. 

Under the No Action Alternative, less than 50 percent of the approximately 740-acre Area 5 RWMC 
would be used for LLW and MLLW disposal cells over the next 10 years.  Once filled, disposal cells 
would be operationally capped, pending final closure.  Preshipment storage of TRU waste, mixed TRU 
waste, MLLW, and hazardous wastes at the NNSS would not generate impacts on soils, because the 
wastes would be stored on existing storage pads.   

The Area 3 Radioactive Waste Management Site (RWMS) was constructed by excavating underground 
nuclear test subsidence craters that met specific design criteria and would be closed with an engineered 
cap.  The Area 3 RWMS is not active, although it would be reactivated, if necessary, and its existing 
craters would be used for disposal of onsite LLW or nonhazardous solid waste.  

Open-air detonation of old or unusable explosives would continue at the Explosive Ordnance Disposal 
Unit in Area 11 and would not result in additional soil disturbance. 

The hydrocarbon-contaminated waste disposal sites (Area 6 Hydrocarbon Solid Waste and U10c Solid 
Waste Disposal sites) would continue to operate under their respective permits issued by the Nevada 
Division of Environmental Protection (NDEP) and would not create any additional impacts on geologic 
resources or soils.   
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Environmental Restoration Program.  The Soils Sites Project under the Environmental Restoration 
Program would continue to investigate, characterize, and close contaminated soil sites previously 
identified in the corrective action units.  Under the Environmental Restoration Program, each 
contaminated site is prioritized and evaluated to determine the appropriate corrective action.  Depending 
on the nature and extent of the contamination, either a streamlined or complex corrective action process 
would be used.  Some soil sites may be closed in place with appropriate controls; others may be closed 
with other actions, such as stabilization and/or excavation of contaminated soil and disposal 
(FFACO 2008).  Closure of these sites is conducted under the Federal Facility Agreement and Consent 
Order (FFACO) with approval by the NDEP.  If the appropriate corrective action includes contaminated 
soil removal, there would be a temporary increase in erosion from the disturbance of the soil.  This would 
increase the potential that soil could be moved by wind and water processes. 

Under the Soils Sites Project outlined in the 1996 NTS EIS (DOE 1996c), approximately 3,257 acres of 
plutonium-contaminated soils would be dispositioned at the NNSS, the TTR, and the Nevada Test and 
Training Range (formerly the Nellis Air Force Range Complex) (DOE 1996e).  As of 2009, several 
corrective action sites in Frenchman Flat, Oak Spring, Yucca Flat, and Buckboard Mesa were declared 
closed by a corrective action document (FFACO 2009).  NNSA anticipates that all identified Soils Project 
sites would be closed under the Environmental Restoration Program by the end of 2022. 

Drilling additional monitoring wells under the UGTA Project would result in localized erosion around the 
drilling locations.  Similar impacts would result from the decontamination and demolition of industrial 
sites, remediation of Defense Threat Reduction Agency (DTRA) sites, and the borehole management 
program. 

Because petroleum fuels, lubricants, and a variety of chemicals are used and stored at the NNSS, there is 
a chance that an accidental spill could contaminate the soil surface.  If an accidental release of 
hydrocarbons were to occur, the soils contaminated with hydrocarbons would be removed and disposed in 
permitted and approved landfills.  With spill prevention and mitigation measures in place, the potential 
for soil contamination would be reduced. 

5.1.5.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Under the No Action Alternative, infrastructure-
associated activities would be primarily limited to projects that maintain the present facility capabilities, 
such as repairs and replacements.  There would be no increasing of the capabilities or extending the 
ranges of the existing infrastructure.  Although repairs may require some surface disturbance around the 
existing facilities, it would be limited to areas that were previously disturbed, and would not significantly 
increase surface erosion around at the NNSS. 

Conservation and Renewable Energy Program.  Under the No Action Alternative, implementing 
efficiency and conservation for energy and water, continuing transportation and fleet management, and 
upgrading the facilities at the NNSS to high-performance, sustainable buildings under the NNSS 
Conservation and Renewable Energy Program would result in no impacts on the local geology or soils. 

A 240-megawatt commercial solar power generation facility would be constructed in Area 25 under the 
No Action Alternative.  Construction of the commercial solar power generation facility and associated 
transmission lines could disturb up to 2,650 acres.  Most of the soils in Area 25 have not been modified 
through construction or other uses, so construction of the solar power facility would affect topsoil and 
increase the potential for erosion in Jackass Flats. 

Other Research and Development Programs.  The NNSS would continue to host environmental 
research projects, but would not actively promote the National Environmental Research Park Program.  
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Each research project would be reviewed by NNSA on a case-by-case basis.  Although minor amounts of 
soil may be disturbed during the data-gathering or research procedures, the effects would be temporary. 

5.1.5.2 Expanded Operations Alternative 

The potential impacts of implementing the Expanded Operations Alternative would largely be similar to 
those discussed above under the No Action Alternative.  However, some additional facilities and activities 
are proposed, and some activities would be expanded or increased, which could magnify the impacts of 
the No Action Alternative.  The sections below present the alternative activities that have different 
impacts from those described in Section 5.1.5.1. 

5.1.5.2.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program. There would be no additional impacts from 
NNSA’s maintenance of the potential to conduct underground nuclear weapons testing under the 
Expanded Operations Alternative.  Several activities under the Stockpile Stewardship and Management 
Program would remain the same as those under the No Action Alternative, including: disposition 
damaged U.S. nuclear weapons, criticality experiments, and drillback operations.  The potential impacts 
would be the same as those described under the No Action Alternative. 

Under the Expanded Operations Alternative, the number of dynamic experiments would increase to 
20 per year, all within the Nuclear Test and Nuclear and High Explosive Test Zones at the NNSS.  The 
increase would not impact the physical setting because they would occur within existing facilities.  At 
BEEF, up to 100 conventional explosives experiments would occur every year.  A new firing table and 
ancillary facilities would also be constructed to support the additional experimental needs.  These features 
would be constructed within the existing developed BEEF facility area.  Therefore, the potential for 
erosion would likely be minor.  NNSA would increase the size and number of high explosives at the High 
Explosives Test Zone.  The impacts are described further in the Work for Others Program section.   

NNSA would establish up to three areas dedicated to conducting explosive experiments with depleted 
uranium in Areas 2, 4, 12, or 16.  Up to 20 experiments would be performed each year using a cumulative 
maximum of 4,000 pounds of depleted uranium and 12,000 pounds (TNT-equivalent) of high explosives.  
These detonations would impact soils in the area, because the explosions would remove the topsoil and 
increase the potential for erosion by wind.  The use of depleted uranium in the experiments would 
increase the radioactivity in the soils at the experiment locations.  These experiments would be located in 
research areas that have previously hosted extensive underground and atmospheric testing.  Some of the 
experiment sites would likely be located on areas (e.g., Yucca Flat, Rainier Mesa, and Shoshone 
Mountain) that had undergone previous underground nuclear testing.  After the experiments and cleanup, 
radiation monitoring would determine whether a site would need to be included in the Soils Project of the 
Environmental Restoration Program. 

There would be no impact on the physical setting from NNSA’s increasing the number of shock physics 
experiments under the Expanded Options Alternative.  The experiments would occur within existing 
facilities, and opening the facilities to academic and other research would not require constructing new 
buildings.  There would be no impacts on the physical setting from increasing the number of pulsed-
power experiments at the Atlas Facility.  There would be no impact from the staging of SNM under the 
stockpile management activities because it also would occur within existing facilities on NNSS property. 

No impact on the physical setting would occur by expanding the use of the NNSS Dense Plasma Focus 
machine.  There is no indication that moving the machine to another building in Area 6 would require the 
construction of additional facilities, so moving the equipment to a new location would not disturb soils or 
affect unique geologic resources.  The old building in Area 11 would be placed on standby. 
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Under the Expanded Operations Alternative, NNSA would construct new support facilities near Eleana 
Ridge in Area 17 to support the Office of Secure Transportation training programs.  The new facilities, 
consisting of buildings and training areas would occupy approximately 10,000 acres, including about 
25 miles of internal roads and firebreaks around the active training areas.  A 4.5-mile utility corridor for 
electrical lines and a water pipeline would be built to support the new facility.  As a result, there would be 
temporary impacts on soils from construction surface disturbance.  Additionally, facilities would be 
expanded in the Area 12 Camp, Area 6 Control Point, or in Mercury (Area 23), which would temporarily 
increase the soil erosion around the construction site 

Soils would be disturbed from grading the facilities location, developing roads, and excavating the 
pipeline trench, as well as from construction equipment moving across the desert surface.  Soils disturbed 
during construction would have a potential for increased erosion from wind and water, and some soils 
would be permanently disturbed underneath the new structures and roads.  The utility corridor would be 
restored by replacing topsoil and encouraging native vegetation growth.  Some of the roads would not be 
paved; the existing soil structure would be compacted for stability.  The facilities would be sited and 
designed to minimize the geotechnical hazards (e.g., shrink-swell soils, slope instability) that could affect 
the new structures. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Under the 
Expanded Operations Alternative, there would be no changes from under the No Action Alternative for 
the following projects and activities under the Nuclear Emergency Response, Nonproliferation, and 
Counterterrorism Programs: consequence management support for the Federal Radiological Monitoring 
and Assessment Center, the Accident Response Group, and the Radiological Assistance Program; 
weapons of mass destruction emergency responder training; assistance for the Emergency 
Communications Network; and the Disposition Forensics Program. 

Some of the nonproliferation- and counterterrorism-related activities would remain similar to those under 
the No Action Alternative, however new facilities would be constructed to support program requirements.  
These new facilities are still conceptual in nature, so additional NEPA analysis may be required once 
locations and plans are finalized.  The Arms Control Treaty Verification Test Bed project would need 
both indoor and outdoor laboratory and test areas, which would require a total of 100 acres of land.  The 
facilities would be sited at various locations within the NNSS.  Approximately 0.23 acres would be 
needed to construct a new facility for data fusion analysis and visualization.  This facility would be 
located near the other Arms Control Treaty Verification facilities.  Construction of the new facilities 
would increase the potential for erosion of the soils and permanently disturb about 100 acres of soils.  
This would result in minor impacts on soils.   

A new facility would be constructed to contain a nonproliferation test bed, which would simulate 
clandestine chemical and radiological releases.  The impacts on the soils would be similar to the impacts 
of the Arms Control Treaty Verification facilities, i.e., about 100 acres of land disturbance. 

In addition to conducting counterterrorism training at existing facilities, an Urban Warfare Complex 
would be constructed at the NNSS.  This complex would include full-scale, modular replicas of the types 
of urban areas where terrorists and insurgents typically seek refuge.  The Urban Warfare Complex would 
be constructed on about 100 acres in a remote area on the NNSS.  The impacts on the soils would be 
similar to the Arms Control Treaty Verification facilities.  Further NEPA analysis would be required once 
more information about the proposed facilities and locations becomes available. 

Work for Others Program.  The treaty verification activities under the Work for Others Program would 
be the same as those described under the No Action Alternative; as a result, they would have no impact on 
the physical setting.  The Nonproliferation Projects and Counterproliferation Research and Development 
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would add additional sensor technologies and active interrogation programs to detect nuclear material.  
The impacts would be the same as those described under the No Action Alternative. 

New facilities would be constructed to support counterterrorism activities.  Approximately 75 acres of 
land would be disturbed to build test beds (roads, intersections, small towns, etc.) and support facilities 
for research and development of improvised explosive device sensors.  Additional DHS counterterrorism 
operations support facilities would disturb 25 acres of land.  As a result, there would be minor, temporary 
impacts on soils from construction activities.  Further NEPA analysis would be required after more 
information about the proposed facilities and locations becomes available.   

NNSA would support NASA nuclear rocket motor development by allowing the use of an existing 
borehole for tests of a prototype nuclear rocket motor.  As an existing borehole would be used, impacts 
would be limited to surface disturbance around the test site.  Although it is not likely that NASA would 
test an actual nuclear rocket motor, spiked xenon may be used for proof-of-concept tests.  As a result, 
soils would be contaminated with short-lived xenon isotopes with half-lives of a few hours to days. 

Several new facilities would be constructed to support the increased use of aerial platforms at the NNSS.  
Approximately 4.6 acres would be disturbed at Desert Rock Airport for support hangars and other 
buildings.  Another 4.6 acres would be disturbed at the Area 6 Aerial Operations Facility, and minor 
improvements would be made to the Pahute Mesa Airstrip.  Other aerial platform facilities at other 
locations at the NNSS would disturb up to a total of 0.11 acres.  In addition, 100 acres of previously 
undisturbed land in Area 6 would be needed for expansion of the RNCTEC facility for DHS.  
Construction would disturb soils and increase the potential for erosion, especially in previously disturbed 
locations. 

Radioactive tracer experiments would be conducted under the Expanded Operations Alternative.  
Underground releases of radioactive noble gases with noncritical detonations would temporarily 
contaminate the subsurface with radiological isotopes.  However, these isotopes have short half-lives, 
typically 5 to 36 days.  Up to 12 experiments involving open-air releases would be conducted each year.  
There would be temporary impacts to soils from contamination by these short-half-life radioisotopes. 

New research and development test beds supporting national security initiatives would be constructed on 
200 acres of previously undisturbed land throughout NNSS.  The test beds would be used by several 
agencies and for a variety of uses.  Construction would disturb soils and increase the potential for their 
erosion, especially in previously disturbed locations.  This would cause a minor impact on the soils, as 
surface disturbance would increase the potential for erosion.  

5.1.5.2.2 Environmental Management Mission 

Waste Management Program.  Under the Expanded Operations Alternative, the greatest impact on 
geologic media and soils would result from the increased volumes of LLW and MLLW that would be 
disposed at the Area 5 RWMC (and potentially the Area 3 RWMS).  New disposal cell construction for 
the increased volumes of LLW and MLLW, combined with previously constructed cells, would use 
essentially all of the available land within the Area 5 RWMC.  To handle the increased volumes and 
increased shipment rates of LLW and/or MLLW, a waste off-loading and a container staging area would 
be built at the Area 5 RWMC.  Construction of the new waste off-loading and a container staging area 
would increase surface disturbance and increase soil erosion; it would be located within the 
approximately 740-acre area of the Area 5 RWMC.  The Area 3 RWMS would be reopened, which may 
result in additional surface disturbance. 
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NNSA would construct a new sanitary waste landfill in Area 23.  Fifteen acres of land would be required 
for construction and operation of the new landfill.  A construction and demolition debris landfill would be 
constructed in Area 25, which would require 20 acres of surface disturbance.  These landfills would not 
impact the subsurface geology, although the surface disturbance would increase the potential for soil 
erosion around the construction site.  Once the landfills are operational, soil erosion would be negligible. 

Environmental Restoration Program.  Under the Expanded Operations Alternative, the Environmental 
Restoration Program would continue, in compliance with the FFACO.  Therefore, the impacts would be 
the same as those described under the No Action Alternative.  The UGTA, Soils, and Industrial Sites 
Projects, remediation of DTRA sites, and Borehole Management Program would also continue.   

5.1.5.2.3 Nondefense Mission 

General Site Support and Infrastructure Program.  The Expanded Operations Alternative would 
implement the same small projects to maintain the present capabilities at the NNSS; as a result, these 
projects would have similar impacts on soils as those described under the No Action Alternative.  In 
addition to these maintenance activities, new infrastructure enhancements, which could affect soils by 
disturbing the topsoil during construction and demolition activities, would be implemented.  Outdated 
facilities in Area 23 would be replaced with a new security building.  Construction of this security 
building would disturb up to an acre of soils, which would increase the potential for erosion.  The 
outdated structures would be demolished or used for other purposes.  Other projects would include 
replacing about 35 miles of the existing 138-kilovolt electrical transmission system, increasing the 
number of cell towers at the NNSS, and constructing/demolishing buildings in Mercury.  Each of these 
projects would disturb topsoil and increase the potential for erosion during construction and demolition.  
In remote locations with fewer structures and more previously undisturbed land, such as the cell-tower 
locations, the potential for erosion and soil disturbance would be higher. 

Conservation and Renewable Energy Program.  NNSA would implement energy efficiency 
conservation and water measures, continue transportation and fleet management efforts, and upgrade the 
facilities at the NNSS under the NNSS Conservation and Renewable Energy Program.  These activities 
would not affect the local geology or soils. 

Under the Expanded Operations Alternative, NNSA would build a 5-megawatt photovoltaic solar power 
generation facility near the Area 6 Construction Facilities.  Based on a similar project on the Nellis Air 
Force Base, construction and operation of this solar power generation facility would disturb 50 acres of 
land (USAF 2006).  NNSA would also permit one or more commercial solar power generation facilities 
with a generating capacity of up to 1,000 megawatts in Area 25.  These commercial solar power facilities 
would disturb approximately 10,300 acres of land.  Additional construction would be needed to update 
and add electrical transmission capacity off the NNSS.  As there are no specific designs or private-sector 
proponents for the commercial solar power generation facilities, additional NEPA review would be 
required prior to its construction. 

A geothermal laboratory could be developed on NNSS property.  Exploratory studies at the NNSS would 
evaluate the feasibility of implementing such a project.  The location of the facility would vary depending 
on the geothermal potential, zone use restrictions, environmental and economic considerations, and other 
factors.  If an appropriate location on the NNSS is identified, the facility would be used to test an 
enhanced geothermal power generating system.  Approximately 30 to 50 acres of land would be disturbed 
during construction of the facility.  An excavated, lined sump to hold drilling water would be built 
adjacent to the main structures.  Drilling the geothermal wells would remove some of the bedrock within 
the construction disturbance area.  However, the drilling would not impact geologic features unique to the 
area.  Operating the facility would not impact the geology or soils.  The data gained during construction 
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and operation of the geothermal demonstration project may be considered a beneficial impact.  A 
separate, but related facility, a geothermal research center, would not affect the soils because it would be 
built in a previously disturbed area at Mercury. 

Other Research and Development Programs.  Additional research projects would be performed at the 
NNSS as part of the National Environmental Research Park Program.  Each research project would be 
reviewed by NNSA on a case-by-case basis.  Although minor amounts of soil may be disturbed during the 
data gathering or research procedures, the effects would be temporary. 

5.1.5.3 Reduced Operations Alternative 

The Reduced Operations Alternative includes all of the activities actually conducted at the NNSS since 
1996.  For most of the programs, the activity levels and frequencies would be limited to those ongoing 
since 1996.  The Reduced Operations Alternative would also curtail all activities other than 
environmental restoration, environmental monitoring, site security operations, military training and 
exercises, and maintenance of Well 8 and critical communications and electrical transmission systems in 
Areas 18, 19, 20, 29, and 30 in the northwestern NNSS. 

Soils would experience a general beneficial impact from the cessation of all activities except for 
Environmental Restoration Program activities, environmental monitoring, and other site maintenance 
activities.  Maintenance of old roads would be discontinued, allowing previously disturbed soils to reform 
their structure.  There would be no impacts on economic minerals or energy resources, although public 
access would continue to be restricted at the NNSS.  The following discussion presents the programs and 
activities that would have different impacts than those under the No Action Alternative. 

5.1.5.3.1 National Security/Defense Mission 

NNSA would continue its readiness to conduct an underground nuclear test, so the impacts would be 
similar to those described under the No Action Alternative.  There would be no change from under the 
No Action Alternative for the following activities: shock physics experiments, disposition of damaged 
nuclear weapons, criticality experiments, training support for the Office of Secure Transportation, staging 
of SNM, and readiness-related training and exercises using various kinds of nuclear weapon simulators. 

The conventional high-explosives experiments at BEEF and other locations in the Nuclear and High 
Explosives Test Zone, including hydrodynamic and explosively-driven pulsed-power experiments that 
directly support the Stockpile Stewardship and Management Program, would continue; however, all other 
high-explosives experiments would be curtailed.  The high-explosives experiments at BEEF would have 
similar impacts on the soils to those under the No Action Alternative; however, the effects would be less 
because there would be fewer experiments overall.  The other experiments would not affect the physical 
setting because they would be located in already existing facilities. 

No impacts would result from conducting up to 10 dynamic experiments at the NNSS.  Dynamic 
experiments would not be conducted in the Limited Use Zone on the NNSS. 

There would be minor impacts on the soils from the conventional high-explosives experiments under the 
Reduced Operations Alternative.  There would be up to 10 experiments per year to directly support the 
Stockpile Stewardship and Management Program, less than the number under the No Action Alternative.  
The experiment locations would primarily be at BEEF.  Minor soil impacts would result from 
decommissioning and dispositioning the Atlas Facility.  Construction equipment used to dismantle the 
facility would disturb soils directly around the facility.  This would increase the potential for erosion; 
however, the cleared facility location would allow the soils to redevelop. 
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There would be no impact on the physical setting from NNSA’s conduct of shock physics experiments 
under the Reduced Operations Alternative.  No more than 12 shock physics experiments would occur 
within existing facilities at JASPER and 10 would be conducted at the Large-Bore Powder Gun at U1a. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  There would be 
no change in programmatic activities from under the No Action Alternative, so the impacts would be the 
same. 

Work for Others Program.  Under the Work for Others Program, NNSA would still host the projects of 
other Federal agencies, state and local governments, and nongovernmental organizations; however, 
certain activities, primarily those requiring high-explosives testing or involvement, would not be 
conducted.  No Work for Others Program activities, except military training and exercises, would be 
conducted in Areas 18, 19, 20, 29, and 30.  This would reduce impacts on soils and geologic media at the 
NNSS, compared to those under the No Action Alternative. 

5.1.5.3.2 Environmental Management Mission 

The Waste Management and Environmental Restoration Programs under the Reduced Operations 
Alternative would function the same as under the No Action Alternative.  Therefore, the impacts would 
be the same as those described in the Environmental Management Mission section in Section 5.1.5.1. 

5.1.5.3.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Under the Reduced Operations Alternative, fewer 
repair and replacement activities would occur at the NNSS.  Only critical infrastructure within Areas 18, 
19, 20, 29 and 30 would be maintained.  Roads within these areas would only be maintained to provide 
access necessary to maintain the noted infrastructure (maintenance and operation of the Echo Peak, 
Motorola, and Shoshone communications facilities; the Echo Peak, Castle Rock, and Stockade Wash 
Substations, including electrical transmission lines interconnecting these substations; and Well 8).  
Because of fewer enhancements and maintenance activities, the soils would be affected to a lesser degree 
than under the No Action Alternative. 

Conservation and Renewable Energy Program.  NNSA would permit the construction of a 
100-megawatt commercial solar power generation facility in Area 25, disturbing approximately 
1,200 acres of soils.  Construction would temporarily increase the potential for erosion of the topsoil, and 
additional NEPA analysis would be required after site selection occurs. 

Other Research and Development Programs.  The NNSS would continue to host environmental 
research projects, but would not actively promote the National Environmental Research Park Program.  
Each research project would be reviewed by NNSA on a case-by-case basis.  Although minor amounts of 
soil may be disturbed during the data-gathering or research procedures, the effects would be temporary. 
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5.1.6 Hydrology 

5.1.6.1 Surface Water Hydrology 

Impacts on surface hydrology were assessed by reviewing the proposed activities described in Chapter 3 
to determine whether they have the potential to directly or indirectly affect surface water resources.  
Impacts are based on qualitative assessments of the range of potential activities that may occur under the 
three missions for the three alternatives.  Activities under an alternative would have an adverse impact on 
surface water resources if they result in any the following effects: 

• Alteration of natural drainage pathways (pools, channels, or the ground surface) 

• Contamination of surface waters via chemical and/or biological agents 

• Sedimentation to surface waters 

• Conflict with the provisions of approved water discharge permits 

• Alteration of 100-year or 500-year floodplains or other flood hazard areas in a manner that would 
endanger lives and property 

It is important to note that, as described in Chapter 4, Section 4.1.6.1, springs are the only perennial 
sources of surface water at the NNSS; therefore, the only perennial surface waters occur as pools at some 
large springs.  Springs are located outside of locations used for testing and training events and are 
generally upgradient.  In addition, onsite springs are fed by locally derived or “perched” groundwater 
(Hansen et al. 1997; Moore 1961) (i.e., groundwater in a saturated zone of material separated from other 
groundwater bodies by a relatively impervious zone) that is not hydrologically connected to any of the 
aquifers that may be affected by underground nuclear tests (Bechtel Nevada 1998a; DOE/NV 1999); 
therefore, no potential impacts are anticipated to occur to perennial surface waters at the NNSS under any 
of the alternatives. 



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 

 
 

 
5-90   

Overall, impacts would be minimized through use of the mitigation measures described in Chapter 7.  For 
example, impacts related to surface disturbances (e.g., sedimentation to ephemeral waters) would be 
mitigated on a site-specific basis depending on several factors (e.g., soil characteristics); erosion and 
sediment controls would include a variety of measures, such as use of filter or silt berms or fences and 
timely revegetation of exposed surfaces.  Where practicable, NNSA would use areas disturbed by past 
activities to minimize erosion. 

5.1.6.1.1 No Action Alternative 

The following sections describe impacts associated with the various activities that may potentially occur 
under the three missions.  With respect to the aforementioned impact criteria, no activities would be 
expected to conflict with the provisions of approved water discharge permits or cause alteration to 100- or 
500-year floodplains or other flood hazard areas in a manner that would endanger lives and property.   

The following activities are not expected to alter natural drainage pathways: dynamic experiments, 
drillback operations, and training activities for the Office of Secure Transportation under the Stockpile 
Stewardship and Management Program; counterterrorism activities under the Work for Others Program; 
UGTA Project and Soils Project activities and remediation of the DTRA sites under the Environmental 
Restoration Program; and activities under the General Site Support and Infrastructure Program. 

The following activities are not expected to contaminate surface waters via chemical and/or biological 
agents: dynamic experiments, drillback operations, and training activities for the Office of Secure 
Transportation under the Stockpile Stewardship and Management Program; counterterrorism activities 
under the Work for Others Program; LLW and MLLW management activities under the Waste 
Management Program; Industrial Sites Project and Borehole Management Program activities under the 
Environmental Restoration Program; activities under the General Site Support and Infrastructure 
Program; and activities under the Other Research and Development Program. 

The following activities are not expected to deposit sediment in surface waters: dynamic experiments and 
conventional high-explosives experiments under the Stockpile Stewardship and Management Program; 
nonproliferation projects and counterproliferation research and development under the Work for Others 
Program; LLW and MLLW management activities and explosives waste treatment under the Waste 
Management Program; remediation of DTRA sites and Borehole Management Program activities under 
the Environmental Restoration Program; and activities under the General Site Support and Infrastructure 
Program. 

5.1.6.1.1.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program – Dynamic Experiments.  Up to 10 dynamic 
experiments would be conducted per year at locations within the Nuclear Test and Nuclear and High 
Explosives Test Zones.  Experiments using SNM coupled with conventional explosives would be 
conducted underground and/or in confinement vessels and would not cause surface disturbances that 
could alter natural drainage pathways or contaminate ephemeral waters. 

Stockpile Stewardship and Management Program – Conventional High-Explosives Experiments.  
Up to 20 conventional high-explosives experiments per year would be conducted at BEEF, and up to 
10 per year would be conducted at other locations within the Nuclear and High Explosives Test Zone.  
Experiments at BEEF would be conducted on the firing table and are not expected to cause surface 
contamination or significant changes in natural drainage pathways.  Detonations would be contained 
within the firing table, which generally consists of a 66-foot × 66-foot gravel area 6 to 8 feet deep, though 
it can be extended or deepened if an experiment warrants it.  Materials dispersed during experiments 
would consist of solid debris that is recovered following the experiment or contained within the gravel, 
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which would be periodically removed and replaced.  For experiments at other locations within the 
Nuclear and High Explosives Test Zone, some minor alteration of natural drainage pathways for 
storm-generated sheetflow and flows in ephemeral waters (if located in close proximity to the experiment 
location) could occur due to surface disturbances resulting from detonations.  In addition, experiments 
conducted at or above the ground surface could cause surface contamination and, ultimately, some 
contamination of ephemeral waters. 

Stockpile Stewardship and Management Program – Drillback Operations.  Up to five drillback 
operations may take place during the 10-year planning period.  Drillback operations would occur within 
the area of a former underground nuclear test event and would require approximately 5 acres of land.  
Earth-disturbing activities during site preparation and drilling (e.g., vehicle and equipment movements) 
could result in a small degree of sedimentation in nearby ephemeral waters. 

Stockpile Stewardship and Management Program – Training for Office of Secure Transportation.  
Training for the Office of Secure Transportation would occur on existing roads and nearby off-road areas 
on the NNSS.  Should off-road training activities occur in areas near ephemeral waters, particularly those 
involving vehicle maneuvers, a small degree of sedimentation may occur in those waters from nearby 
land surface disturbances. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs – 
Nonproliferation and Counterterrorism-Related Activities.  Under the No Action Alternative, a 
Nonproliferation and Counterterrorism Training Program would be established.  Experiments and training 
events using explosives may cause surface disturbances that could alter natural drainage pathways in 
terms of storm-generated sheetflow and flows in ephemeral waters.  Overall, no permanent change in 
surface-water quality is expected because springs are located outside of experiment and training areas and 
are generally upgradient.  Ephemeral flows could experience decreases in water quality from the 
introduction of chemical contaminants; however, these impacts would be localized to the experiment or 
training area and would occur only when local surface water features contain water (e.g., after a storm 
event).  Should off-road training activities, particularly those involving vehicle maneuvers, occur in areas 
near ephemeral waters, a small degree of sedimentation may occur in those waters from nearby land 
surface disturbances. 

Work for Others Program – Nonproliferation Projects and Counterproliferation Research and 
Development.  Under this program, NNSA would support other agencies on nonproliferation projects and 
counterproliferation research and development.  These projects would include high-explosives 
detonations, which may cause surface disturbances that could alter natural drainage pathways in terms of 
storm-generated sheetflow and flows in ephemeral waters.  Overall, no permanent change in surface-
water quality is expected because springs are located outside of experiment areas and are generally 
upgradient.  Ephemeral flows could experience decreases in water quality from the introduction of 
chemical contaminants; however, these impacts would be localized to the experiment area and would 
occur only when local surface water features contain water (e.g., after a storm event). 

Up to 20 controlled chemical and biological simulant releases would occur per year.  These releases 
would have no impact on natural water bodies.  Chemicals would not be released to any surface-water 
bodies.  Biological simulants could be released into Cambric Ditch, an existing manmade ditch; however, 
most liquid releases would be to lined sewage lagoons or ponds.  No releases to natural springs or 
ephemeral waters would occur (DOE 2004c).  

Work for Others Program – Counterterrorism.  Under this program, NNSA would support other 
agencies on counterterrorism projects.  These could include training for engaging and neutralizing 
adversaries.  Off-road activities (e.g., training exercises, ordnance development, and vehicle testing) could 
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cause a small degree of sedimentation to ephemeral waters located near training areas from nearby land 
surface disturbances. 

5.1.6.1.1.2 Environmental Management Mission 

Waste Management Program – Low-Level Radioactive Waste and Mixed Low-Level Radioactive 
Waste Management.  Waste management operations would continue to include LLW and MLLW 
management, including the development of new disposal cells at the Area 5 RWMC and, potentially, a 
new MLLW facility.  Chapter 4, Section 4.1.6.1, describes potential flood hazards on the NNSS.  Flood 
protection is an important issue when siting waste management facilities; thus, consideration of flood 
potential would be necessary when siting and designing new disposal cells in the Area 5 RWMC 
(estimated to occur at a rate of two to three new cells per year) or a new MLLW storage facility.  There is 
a 100-year flood hazard area along the southwest corner of the Area 5 RWMC associated with Barren 
Wash (Schmeltzer et al. 1993) that would be avoided.  Continued operation of the Area 5 RWMC would 
continue to alter of natural drainage pathways due to engineered berms designed to prevent run-on to the 
site, though this would not significantly alter the overall drainage of the area.  Should the Area 3 RWMS 
become operational in the future, it would likely have a minimal beneficial impact on local drainage 
patterns because craters developed during past underground nuclear tests would continue to be used to 
dispose materials.  Continued filling of craters and their engineered closure would restore the natural 
topography and drainage patterns in the affected portions of Area 3. 

Waste Management Program – Explosives Waste Treatment.  NNSA would treat old and/or unusable 
explosives by open-air detonation at the Explosives Ordnance Disposal Unit in Area 11.  Open-air 
detonations could cause surface contamination through deposition of explosive residues and, ultimately, 
some contamination of ephemeral waters.   

Waste Management Program – Manage Sanitary Solid Waste.  NNSA would continue to operate 
existing waste disposal sites, with no additional land disturbance expected and therefore no impact to 
drainage pathways.   

Environmental Restoration Program – Underground Test Area Project.  This project would monitor 
groundwater quality and evaluate closure strategies in areas of groundwater contamination.  The UGTA 
Project would produce water from characterization and monitoring wells, which could only be discharged 
to the surface if the water complies with the requirements of the NDEP-approved UGTA Fluid 
Management Plan (DOE 2009k).  The water would be monitored and sediment erosion would be reduced 
through the use of onsite sumps and designated infiltration areas as needed; thereby eliminating most 
impacts on natural drainage pathways or downgradient springs and surface impoundments.  Accidental 
discharges of water contaminated with radionuclides or other hazardous substances could occur, 
potentially contaminating the surface.  This is considered unlikely, however, because the standard practice 
is to contain discharged water from near-field wells in lined sumps. 

Environmental Restoration Program – Soils Project.  This project would continue to investigate 
soil sites to determine whether contamination exists and to perform corrective actions as needed.  
Land-disturbing activities associated with these corrective actions (e.g., vehicular and equipment 
movements) could cause some minor sedimentation to ephemeral waters.  During corrective action 
activities, excavated or exposed contaminated materials could potentially be transported to downgradient 
land surfaces during storm events that generate runoff.  Appropriate site-specific dust and drainage 
controls would be implemented for each corrective action (e.g., establishing temporary diversion berms), 
which would minimize the potential for impacts to occur; however, it is possible that moderate impacts on 
the water quality of ephemeral surface waters could occur if contaminants were transported to such 
features. 
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Environmental Restoration Program – Industrial Sites Project.  This project would continue to 
identify, characterize, and remediate industrial sites.  Following the remediation of industrial sites, the 
facilities would be demolished with foundations normally left in place.  Land-disturbing activities 
associated with demolition (e.g., vehicular and equipment movements) could cause some minor 
sedimentation to ephemeral waters. 

Environmental Restoration Program – Defense Threat Reduction Agency Sites.  Surface disturbing 
activities for the DTRA sites have been completed, and only environmental monitoring, such as water 
sampling, would continue.  Monitoring would not result in any changes to the physical environment.   

Environmental Restoration Program – Borehole Management Program.  Unneeded boreholes would 
continue to be plugged; it is estimated that 183 would be plugged from 2010 through 2013.  Open 
boreholes may capture a small proportion of the surface water that would otherwise continue to flow 
across the surface as sheetflow.  Therefore, plugging of these unneeded boreholes is expected to have a 
minor beneficial impact in terms of restoring the natural hydrology of these locations. 

5.1.6.1.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Infrastructure-associated activities would continue 
to maintain facilities’ present capabilities.  Continued wastewater discharges to the Area 6 Yucca Lake 
and Area 23 Mercury sewage lagoon systems, as well as the E-Tunnel Waste Water Disposal System 
ponds, are not expected to affect natural surface-water resources.  Wastewater would be contained within 
the lagoons and ponds and would not be released to the ground surface or any natural water bodies.  In 
2009, all contaminant concentrations in discharged effluent were within permitted levels. 

Conservation and Renewable Energy Program – Renewable Energy.  A large-scale commercial solar 
power generation facility covering approximately 2,400 acres could be established in Area 25.  It was 
assumed that, if developed, this facility would be sited to avoid disturbing larger ephemeral waters 
located in Area 25, such as Fortymile Wash, Topopah Wash, and Rock Valley Wash. 

Land preparation associated with the development of solar power generation facility (e.g., land grading) 
could cause sedimentation in ephemeral waters, as well as long-term alteration of natural drainage 
pathways.  Considering the relatively large land area that the facility would cover, it is likely that some 
smaller ephemeral waters would be altered; however, as previously stated, it was assumed that larger 
surface water features would not be disturbed. 

Stormwater runoff from an operational solar power generation facility would be diverted to an 
appropriately sized detention basin, as well as to appropriate conveyance features (e.g., ditches and 
culverts), to contain flows from storm events on site.  The potential for surface contamination resulting 
from the use of process chemicals would be minimized through the use of standard best management 
practices and standard operating procedures (e.g., providing secondary containment around petroleum 
storage areas and responding to spills as soon as possible), as well as establishment of a bioremediation 
area to manage any soils contaminated with toxic materials.  

Other Research and Development Programs.  The DOE National Environmental Research Park 
Program would continue to perform environmental research activities.  It is possible that 
ground-disturbing activities associated with developing and performing experiments could result in 
sedimentation to ephemeral waters and alterations of natural drainage pathways; however, assuming 
research projects are conducted in an environmentally responsible manner, these impacts could be 
minimized. 
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5.1.6.1.2 Expanded Operations Alternative 

The following sections describe impacts associated with the various activities that may potentially occur 
under the three missions.  With respect to the aforementioned impact criteria, no activities would be 
expected to conflict with the provisions of approved water discharge permits or cause alteration to 100- or 
500-year floodplains or other flood hazard areas in a manner that would endanger lives and property. 

The following activities are not expected to alter natural drainage pathways: dynamic experiments and 
drillback operations under the Stockpile Stewardship and Management Program; NASA support under 
the Work for Others Program; and UGTA Project and Soils Project activities and remediation of DTRA 
sites under the Environmental Restoration Program. 

The following activities are not expected to contaminate surface waters via chemical and/or biological 
agents: dynamic experiments, drillback operations, and training activities for the Office of Secure 
Transportation under the Stockpile Stewardship and Management Program; counterterrorism and 
miscellaneous activities under the Work for Others Program; management of LLW, MLLW, and sanitary 
solid waste under the Waste Management Program; Industrial Sites Project and Borehole Management 
Program activities under the Environmental Restoration Program; activities under the General Site 
Support and Infrastructure Program; and activities under the Other Research and Development Program. 

The following activities are not expected to deposit sediment in surface waters: dynamic experiments 
under the Stockpile Stewardship and Management Program; nonproliferation projects, 
counterproliferation research and development, and NASA support under the Work for Others Program; 
LLW and MLLW management and explosives waste treatment under the Waste Management Program; 
and remediation of DTRA sites and Borehole Management Program activities under the Environmental 
Restoration Program. 

5.1.6.1.2.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program – Dynamic Experiments.  Up to 20 dynamic 
experiments could be conducted per year.  Impacts would be the same as those described under the 
No Action Alternative in Section 5.1.6.1.1.1; therefore, no impacts on surface hydrology would be 
expected. 

Stockpile Stewardship and Management Program – Conventional High-Explosives Experiments.  
NNSA would conduct up to 100 high-explosives experiments per year at BEEF and various locations in 
the Nuclear and High Explosives Test Zone and would develop new facilities and features within the 
already developed areas of BEEF.  Impacts of these experiments would be similar to those described 
under the No Action Alternative (see Section 5.1.6.1.1.1), but would be intensified because the number of 
experiments would increase.  Therefore, no impacts would be expected as a result of experiments 
conducted at BEEF; however, experiments at other locations within the Nuclear and High Explosives Test 
Zone could cause impacts.  In comparison to the impacts described under the No Action Alternative, the 
additional tests would likely result in increased amounts of sedimentation to ephemeral waters, alterations 
of natural drainage pathways, and instances of surface contamination and other impacts that could occur 
over a larger land area as a result of the greater number of experiments.  New facility construction 
activities at BEEF could cause some minor sedimentation in ephemeral waters and alteration of natural 
drainage pathways by introducing structures that would impede natural flows. 

NNSA would establish up to three 40-acre sites within Areas 2, 4, 12, or 16 to conduct explosives 
experiments with depleted uranium.  These experiments could cause surface disturbances that could alter 
natural drainage pathways in terms of storm-generated sheetflow and flows in ephemeral waters.  Overall, 
no permanent change in surface-water quality is expected because springs are located outside of the 
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experiment areas and are generally upgradient.  Ephemeral flows could experience decreases in water 
quality resulting from the introduction of pollutants (e.g., sedimentation and chemicals); however, these 
impacts would be localized to the experiment area and would occur only when local surface water 
features contain water (e.g., after a storm event).  However, depending on their size and location, these 
experiments could cause more significant surface contamination (lead and depleted uranium primarily). 

Stockpile Stewardship and Management Program – Drillback Operations.  Impacts of drillback 
operations would be the same as those described under the No Action Alternative in Section 5.1.6.1.1.1. 

Stockpile Stewardship and Management Program – Training for Office of Secure Transportation.  
Activities associated with training for the Office of Secure Transportation would include development of 
several new facilities and expansions of existing facilities.  Construction of new facilities and support 
infrastructure (e.g., roads, utility lines, and a firing range) to support training activities in Area 17 could 
cause sedimentation in ephemeral waters and short-term alterations of natural drainage pathways because 
it is likely that ephemeral waters would be crossed by linear features (e.g., pipelines), thus causing short-
term disturbances to local surface water features.  Natural topographies would be restored following 
construction, to the extent practicable.  Operation of the training areas could also result in a small degree 
of sedimentation in ephemeral waters, primarily from vehicular movement.  New construction proposed 
for Area 17 (37,400 square feet of facilities) could cause long-term alterations of natural drainage 
pathways by introducing structures that would impede natural flows.  In addition, construction of the 
support infrastructure would likely cause long-term alterations of natural drainage pathways, primarily 
due to new roads and land-grading associated with development of the firing range.  Expansion of 
facilities in Areas 6, 12, 17, or 23 could also cause long-term alterations of natural drainage pathways by 
introducing structures that would impede natural flows. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs – 
Nonproliferation and Counterterrorism-Related Activities.  Impacts of nonproliferation and 
counterterrorism-related activities would be similar to those described under the No Action Alternative 
(see Section 5.1.6.1.1.1).  Impacts of experiments and training events also would be the same as those 
described under the No Action Alternative (alterations of natural drainage pathways, sedimentation to 
ephemeral waters, and surface chemical contamination); however, in addition, new construction of 
nonproliferation and counterterrorism facilities would occur in additional locations (more than 200 acres).  
Construction of the facilities could cause sedimentation in ephemeral waters, and the presence of the new 
facilities could cause long-term alterations of natural drainage pathways by impeding natural flows. 

Work for Others Program – Nonproliferation Projects and Counterproliferation Research and 
Development.  Impacts of nonproliferation projects and counterproliferation research and development 
would be the same as those described under the No Action Alternative in Section 5.1.6.1.1.1. 

Work for Others Program – Counterterrorism.  Impacts of counterterrorism activities would be 
similar to those described under the No Action Alternative in Section 5.1.6.1.1.1 (sedimentation to 
ephemeral waters).  However, in addition, new facility construction activities would disturb 
approximately 100 acres of land, which could cause localized sedimentation in ephemeral waters and 
long-term alteration of natural drainage pathways by introducing structures that would impede natural 
flows. 

Work for Others Program – Support for the National Aeronautics and Space Administration.  
NNSA would provide support to NASA on nuclear rocket motor development.  The use of boreholes to 
sequester the emissions of a prototype nuclear rocket motor could result in minimal amounts of localized 
surface contamination, which could be introduced to ephemeral waters; however, because this activity 
would likely occur in the Yucca Flat area, any surface contamination would be confined to the NNSS. 
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Work for Others Program – Miscellaneous Work for Others.  Activities would include increased 
research, development, and use of aerial platforms, as well as construction of additional facilities at 
Desert Rock Airport, the Area 6 Aerial Operations Facility, Pahute Mesa, and other locations.  Additional 
construction could cause localized sedimentation in ephemeral waters from construction-related land 
disturbing activities and long-term alteration of natural drainage pathways by introducing structures that 
would impede natural flows.  Minimal impacts are expected.  Experiments using releases of biological 
simulants into water are expected to have no impact on natural water bodies because releases would be 
contained in manmade features (i.e., Cambric Ditch or sewer and septic systems). 

5.1.6.1.2.2 Environmental Management Mission 

Waste Management Program – Low-Level Radioactive Waste and Mixed Low-Level Radioactive 
Waste Management.  Impacts would be similar to those described under the No Action Alternative in 
Section 5.1.6.1.1.2; however, these impacts would increase somewhat because waste disposal volumes 
would increase, so more disposal cells would be developed.  In addition, the Area 3 RWMS would be 
reactivated, as opposed to its possible reactivation under the No Action Alternative.  Therefore, impacts at 
the Area 5 RWMC under the Expanded Operations Alternative would likely be the same as those under 
the No Action Alternative because engineered berms would continue to alter natural drainage pathways; 
no flood hazard impacts would be expected because flood hazard areas would be avoided.  Increased use 
of the Area 3 RWMS would have a greater beneficial impact on natural drainage pathways compared to 
the impact under the No Action Alternative because additional craters would be filled to manage greater 
waste volumes, thus restoring natural surface topographies and drainage patterns over a larger area. 

Waste Management Program – Explosives Waste Treatment.  Impacts would be the same as those 
described under the No Action Alternative in Section 5.1.6.1.1.2. 

Waste Management Program – Manage Sanitary Solid Waste.  NNSA would continue to operate 
existing waste disposal sites and develop a new landfill on approximately 15 acres of land.  In addition, a 
20-acre construction/demolition debris landfill would be established in Area 25.  Chapter 4, 
Section 4.1.6.1, describes potential flood hazards on the NNSS.  Flood protection is an important issue 
when siting waste management facilities.  NNSA would consider flood potential when siting and 
designing new landfills.  Land preparation activities associated with the development of new landfills 
(e.g., land grading) could alter natural drainage pathways and cause sedimentation in ephemeral waters. 

Environmental Restoration Program – Underground Test Area Project.  Impacts would be similar to 
those described under the No Action Alternative (see Section 5.1.6.1.1.2); however, these impacts could 
be somewhat greater because activities could occur at an accelerated rate.  Therefore, as compared to the 
No Action Alternative, an increased potential for surface contamination would occur as well as increased 
sedimentation to ephemeral waters. 

Environmental Restoration Program – Soils Project.  Impacts would be similar to those described 
under the No Action Alternative in Section 5.1.6.1.1.2; however, these impacts could be greater because 
activities could occur at an accelerated rate.  Therefore, compared to the No Action Alternative, an 
increased potential for surface contamination would occur as well as increased sedimentation to 
ephemeral waters under the Expanded Operations Alternative. 

Environmental Restoration Program – Industrial Sites Project.  Impacts would be similar to those 
described under the No Action Alternative in Section 5.1.6.1.1.2; however, these impacts could be greater 
because activities could occur at an accelerated rate.  Therefore, compared to the No Action Alternative, 
more work would be done to restore natural topographies and drainage patterns in areas where remediated 
facilities are demolished and increased sedimentation to ephemeral waters would occur. 
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Environmental Restoration Program – DTRA Sites.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.1.6.1.1.2. 

Environmental Restoration Program – Borehole Management Program.  Impacts would be the same 
as those described under the No Action Alternative in Section 5.1.6.1.1.2. 

5.1.6.1.2.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Infrastructure-related activities would cause 
impacts similar to those described under the No Action Alternative in Section 5.1.6.1.1.3.  Therefore, 
continued wastewater discharges would not be expected to cause any impacts on surface hydrology.  
However, there would be additional impacts associated with several new facility construction projects and 
expansion of some existing facilities.  Demolition and construction of facilities and infrastructure could 
cause short-term sedimentation and increased loads of inorganic compounds in ephemeral waters, as well 
as long-term alteration of natural drainage pathways.  Improvements within and adjacent to existing 
developed areas would likely have lower impacts compared to those resulting from improvements in more 
pristine areas. 

Conservation and Renewable Energy Program.  Impacts resulting from construction and operation of 
one or more commercial solar power generation facilities with up to 1,000 megawatts of combined 
capacity in Area 25 would be similar to the impacts described under the No Action Alternative in 
Section 5.1.6.1.1.3; however, these impacts would occur to a larger area of land because the facilities 
would be considerably larger, occupying a land area of approximately 10,300 acres.  Therefore, compared 
to the No Action Alternative, increased amounts of long-term alterations to natural drainage pathways 
would occur over a larger land area, as well as sedimentation to ephemeral waters.  In addition, the 
potential for surface contamination would apply to a larger land area.  

In addition to the large-scale solar power generation facility, a 5-megawatt photovoltaic solar power 
generation facility would be developed near the Area 6 Construction Facilities on 50 acres of land.  
Geothermal energy production would also be explored.  Development of a geothermal demonstration 
project would require approximately 30 to 50 acres of land and include an excavated, lined sump to store 
water during drilling and reservoir development.  Land preparation activities associated with development 
of the photovoltaic solar power generation facility and construction of geothermal power system facilities 
(e.g., land grading) could cause sedimentation and increased loads of inorganic compounds in ephemeral 
waters, as well as long-term alteration of natural drainage pathways. 

Other Research and Development Programs.  Operation of the Nevada National Environmental 
Research Park would continue and could include new research and development projects.  Impacts would 
be similar to those described under the No Action Alternative in Section 5.1.6.1.1.3; however, the 
development of additional research projects could result in somewhat greater impacts or could generate 
additional ones.  Therefore, compared to the No Action Alternative, increased amounts of alterations of 
natural drainage pathways as well as sedimentation to ephemeral waters could occur under the Expanded 
Operations Alternative. 

5.1.6.1.3 Reduced Operations Alternative 

The following sections describe impacts associated with the various activities that may potentially occur 
under the three missions.  With respect to the aforementioned impact criteria, no activities would be 
expected to conflict with the provisions of approved water discharge permits or cause alteration to 100- or 
500-year floodplains or other flood hazard areas in a manner that would endanger lives and property. 
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The following activities are not expected to alter natural drainage pathways: dynamic experiments, 
drillback operations, and training activities for the Office of Secure Transportation under the Stockpile 
Stewardship and Management Program; counterterrorism activities under the Work for Others Program; 
UGTA Project and Soils Project activities and remediation of DTRA sites under the Environmental 
Restoration Program; and activities under the General Site Support and Infrastructure Program. 

The following activities are not expected to contaminate surface waters via chemical and/or biological 
agents: dynamic experiments, pulsed-power experiments, drillback operations, and training activities for 
the Office of Secure Transportation under the Stockpile Stewardship and Management Program; 
counterterrorism activities under the Work for Others Program; LLW and MLLW management under the 
Waste Management Program; Industrial Sites Project and Borehole Management Program activities under 
the Environmental Restoration Program; activities under the General Site Support and Infrastructure 
Program; and activities under the Other Research and Development Program. 

The following activities are not expected to deposit sediment in surface waters: dynamic and conventional 
high-explosives experiments under the Stockpile Stewardship and Management Program; 
nonproliferation projects and counterproliferation research and development under the Work for Others 
Program; LLW and MLLW management and explosives waste treatment under the Waste Management 
Program; remediation of DTRA sites and Borehole Management Program activities under the 
Environmental Restoration Program; and activities under the General Site Support and Infrastructure 
Program. 

5.1.6.1.3.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program – Dynamic Experiments.  Up to six dynamic 
experiments could be conducted per year.  Impacts would be the same as those described under the 
No Action Alternative in Section 5.1.6.1.1.1; therefore, no impacts on surface hydrology are expected. 

Stockpile Stewardship and Management Program – Conventional High-Explosives Experiments.  
Up to 10 conventional high-explosives experiments could be conducted per year.  Impacts would be 
similar to those described under the No Action Alternative in Section 5.1.6.1.1.1; however, these impacts 
would generally be reduced because the number of experiments conducted would be lower.  Therefore, no 
impacts would be expected for experiments conducted at BEEF; however, experiments at other locations 
within the Nuclear and High Explosives Test Zone could cause impacts.  In comparison to the impacts 
described under the No Action Alternative, the additional tests would likely result in decreased amounts 
of sedimentation to ephemeral waters and alterations of natural drainage pathways; instances of surface 
contamination and impacts could occur over a smaller land area (if possible) if fewer experiments are 
conducted. 

Stockpile Stewardship and Management Program – Pulsed-Power Experiments.  Pulsed-power 
experiments at the Atlas Facility would be discontinued and the facility would be decommissioned.  
Earth-disturbing activities during decommissioning (e.g., facility demolition) could cause a small degree 
of sedimentation in ephemeral waters; however, should the facility be demolished to ground level, 
decommissioning could restore the natural topography and drainage patterns at location of the Atlas 
Facility. 

Stockpile Stewardship and Management Program – Drillback Operations.  Impacts would be the 
same as those described under the No Action Alternative in Section 5.1.6.1.1.1. 

Stockpile Stewardship and Management Program – Training for Office of Secure Transportation.  
Impacts would be the same as those described under the No Action Alternative in Section 5.1.6.1.1.1. 
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Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs – 
Nonproliferation and Counterterrorism-Related Activities.  Impacts would be the same as those 
described under the No Action Alternative in Section 5.1.6.1.1.1. 

Work for Others Program – Counterterrorism.  Impacts would be the same as those described under 
the No Action Alternative in Section 5.1.6.1.1.1. 

5.1.6.1.3.2 Environmental Management Mission 

Waste Management Program – Low-Level Radioactive Waste and Mixed Low-Level Radioactive 
Waste Management.  Impacts would be the same as those described under the No Action Alternative in 
Section 5.1.6.1.1.2. 

Waste Management Program – Explosives Waste Treatment.  Impacts would be the same as those 
described under the No Action Alternative in Section 5.1.6.1.1.2. 

Waste Management Program – Manage Sanitary Solid Waste.  Impacts would be the same as those 
described under the No Action Alternative in Section 5.1.6.1.1.2. 

Environmental Restoration Program – Underground Test Area Project.  Impacts would be the same 
as those described under the No Action Alternative in Section 5.1.6.1.1.2. 

Environmental Restoration Program – Soils Project.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.1.6.1.1.2. 

Environmental Restoration Program – Industrial Sites Project.  Impacts would be the same as those 
described under the No Action Alternative in Section 5.1.6.1.1.2. 

Environmental Restoration Program – DTRA Sites.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.1.6.1.1.2. 

Environmental Restoration Program – Borehole Management Program.  Impacts would be the same 
as those described under the No Action Alternative in Section 5.1.6.1.1.2. 

5.1.6.1.3.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.1.6.1.1.3; therefore, no impacts on continued wastewater 
discharges would be expected. 

Conservation and Renewable Energy Program.  Impacts of the commercial solar power generation 
facility in Area 25 would be similar to those described for a similar facility under the No Action 
Alternative in Section 5.1.6.1.1.3.  However, these impacts would generally be reduced because the 
facility would have less than one-half the generating capacity and occupy a smaller land area of 
approximately 1,200 acres.  In addition, due to the smaller overall facility size, about 12 acres would be 
devoted to stormwater detention ponds.  Therefore, compared to the No Action Alternative, decreased 
amounts of long-term alterations to natural drainage pathways would occur over a smaller land area as 
well as sedimentation to ephemeral waters.  In addition, the potential for surface contamination would be 
over a smaller land area. 

Other Research and Development Programs.  NNSA would continue to host existing environmental 
research projects at the NNSS, but would not actively promote the Nevada National Environmental 
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Research Park.  Impacts would be similar to those described under the No Action Alternative in 
Section 5.1.6.1.1.3; however, these impacts would generally be reduced because fewer research projects 
would be performed overall.  Therefore, compared to the No Action Alternative, alterations of natural 
drainage pathways and sedimentation to ephemeral waters could decrease. 

5.1.6.2 Groundwater 

Groundwater impacts were assessed by reviewing the proposed activities described in Chapter 3 to 
determine whether they have the potential to directly or indirectly affect groundwater resources.  
Activities under an alternative would have an adverse impact on groundwater resources if they result in 
any the following effects: 

• Noncompliance with applicable water quality standards 

• Water level declines in areas adjacent to operating wells that adversely affect other uses in that 
aquifer 

• Alteration of groundwater recharge to another downgradient aquifer to the degree that it reduces 
that aquifer’s sustainable yield or adversely affects current uses of that aquifer 

• Eexceedance of the sustainable withdrawal capacity of an aquifer 

Impacts on groundwater availability were analyzed by comparing current groundwater demand for each 
individual basin found throughout the NNSS, as discussed in Chapter 4, Section 4.1.6, to the sustainable 
yield of each individual basin, under each alternative.  Chapter 4, Table 4–24, presents the sustainable 
yield (the perennial yield of the basin minus any rights already committed to other users by the State 
Engineer) of each basin, as well as the percent of total NNSS water demand historically met by 
withdrawals from each basin.  NNSA has made the following assumptions for purposes of analysis of the 
impacts on groundwater supply: 

• Future groundwater withdrawals at the NNSS would continue to occur in the four basins that are 
currently developed (Frenchman Flat, Yucca Flat, and the Buckboard Mesa and Jackass Flats 
subdivisions of Fortymile Canyon).  Of the remaining six basins underlying the NNSS, most only 
slightly overlap the NNSS near its borders and are not likely to be developed in the future due to 
their remote location relative to existing and proposed facilities.  Any future project requiring 
water withdrawals from a new basin would require additional NEPA analysis.  The Mercury 
Valley Basin is not considered viable for new withdrawals under any alternative at this time. 

• Recent patterns of water use distribution among the four developed basins (i.e., the percent of the 
NNSS’s total demand met from each basin) would be representative of future water withdrawal 
patterns under each alternative, with the exception of a commercial solar power generation 
facility, whose additional demand would be met solely through withdrawals from the Fortymile 
Canyon, Jackass Flats subdivision (Basin 227a). 

• The sustainable yield used for each basin is based only on the recharge from precipitation within 
that basin and does not include recharge associated with subsurface inflow from upgradient 
basins.  Annual water withdrawals from a basin that are below the sustainable yield of that basin 
are generally assumed not to reduce outflow (recharge) to other downgradient basins. In cases 
where withdrawals approach sustainable yield, or where other site-specific aspects affect the 
potential for reduction of recharge to other basins, NNSA would consider flow modeling efforts 
and studies to reach determinations about the potential for adverse impacts. 
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Potential impacts on water quality (e.g., contamination resulting in exceedance of water quality standards) 
were assessed qualitatively by examining a project or activity’s potential for release of hazardous 
constituents and the likely pathways for contaminants to reach groundwater resources. 

5.1.6.2.1 No Action Alternative 

Under the No Action Alternative, activities at the NNSS would primarily continue at frequencies and 
levels consistent with those experienced since 1996.  NNSA would continue to maintain and repair 
facilities and associated infrastructure as needed to maintain the present capabilities of NNSA facilities. 
The only significant new facility considered would be construction of a large solar power generation 
facility by an outside commercial entity. 

From 2005 through 2009, measured annual water usage at the NNSS from the active wells ranged 
between approximately 173 million and 225 million gallons per year, with an average of approximately 
198 million gallons per year.  NNSA estimates that total water withdrawals across all programs 
(excluding construction or operation of a commercial solar power generation facility) would not exceed 
225 million gallons per year; the highest measured value since 2005.  However, the implementation of 
water conservation efforts in support of the NNSS Energy Executable Plan (see Section 5.1.6.1.3) would 
result in a downward trend in potable water consumption.  Therefore, an amount of 225 million gallons 
per year (691 acre-feet per year) is viewed as a conservative estimate of total water consumption for 
activities excluding construction or operation of a solar power generation facility.  As acre-feet is the 
conventional unit of measurement for capacity of an aquifer, this unit is used in the remainder of this 
analysis in lieu of gallons per year. 

Annual water withdrawals from each basin on the NNSS between 2005 and 2009 are presented in 
Chapter 4, Table 4–27.  For purposes of analysis, the five-year average of the percentage of total water 
demand met by each basin (e.g., 68.6 percent of total demand on Frenchman Flat) was used to estimate 
the future demand on each basin.  Table 5–23 presents the individual demands on each basin to support a 
total demand of 691 acre-feet per year, as well as additional demands associated with a commercial solar 
power generation facility (discussed in subsequent paragraphs), and compares these demands to the 
sustainable yield of each basin. 

A commercial solar power generation facility was analyzed in the 1996 NTS EIS, but was never 
implemented.  In the 1996 NTS EIS, both Areas 25 and 22 were analyzed as potential facility sites.  A 
sensitive environmental area, Devils Hole, exists downgradient from Area 22; therefore, potential 
groundwater impacts from large-scale pumping would be much higher in Area 22 compared to Area 25.  
For that reason, Area 22 is no longer considered a viable option for siting a commercial solar power 
generation facility. 

Currently, there are no specific proposals from private applicants for a commercial-scale solar power 
generation project at the NNSS.  To support an NNSS decision regarding allowing commercial-level 
power production as a land use, NNSA has analyzed a notional design based on other proposed facilities 
in southern Nevada.  Were a specific design to be proposed by a private applicant, additional project-level 
NEPA analysis would be required.  The existing NNSS water system may be used to convey water from 
the point of extraction.   

Construction and operation of a 240-megawatt commercial solar power generation facility would 
represent the largest water demand from any single activity or project on the NNSS.  Operation of a 
240-megawatt solar power generation facility in Area 25 would add an additional demand of 
approximately 250 acre-feet per year.  During construction of the solar power generation facility, there 
would be a temporary demand of approximately 350 acre-feet per year for 35 months to support dust 
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suppression, soil compaction, and other facility construction needs.  This analysis assumes that all water 
demand for the solar power generation facility would be withdrawn from the Fortymile Canyon, Jackass 
Flats Subdivision (Basin 227a). 

Table 5–23  Impacts on Groundwater Supply Under the No Action Alternative  

Basin 

Water 
Demand, 

Excluding 
Solar Power 
Generation 

Facility 
(acre-feet per 

year) 

Water Demand, 
Including 

Construction 
Demand from 
Solar Power 
Generation 

Facility 
(acre-feet per 

year) 

Water Demand, 
Including 

Operational 
Demand from 
Solar Power 
Generation 

Facility 
(acre-feet per 

year) 

Sustainable 
Yield of 
Basin 

(acre-feet per 
year) 

Maximum 
Percentage of 
Sustainable 

Yield 
Consumed 

During 
Construction  

Maximum 
Percentage 

of 
Sustainable 

Yield 
Consumed 

During 
Operation 

Frenchman Flat 
(160) 474 474 474 1,070 44% 44% 

Fortymile Canyon, 
Buckboard Mesa 
Subdivision (227b) 

42 42 42 3,600 1% 1% 

Fortymile Canyon, 
Jackass Flats 
Subdivision (227a) 

47 397 297 824 – 3,944 a 10% – 48% 8% – 36% 

Yucca Flat (159) 128 128 128 350 37% 37% 
a While the Nevada Department of Conservation and Natural Resources, Division of Water Resources lists the perennial yield 

as 4,000 acre-feet per year, studies conducted by DOE show a range of values as low as 880 acre-feet per year. 
Source:  Derived from Chapter 4, Tables 4–24, 4–27, and 4–30. 
 

As illustrated in Table 5–23, annual withdrawals from each basin under the No Action Alternative would 
be below the sustainable yield of each basin.  The greatest demand would likely be placed on Frenchman 
Flat, with approximately 44 percent of the basin’s sustainable yield consumed on an annual basis.  
Construction and operation of a commercial solar power generation facility would result in a marked 
increase in water consumption in Basin 227a (and likely the single largest use of water on the NNSS), 
with the resulting demand ranging between 10 and 48 percent of sustainable yield of Basin 227a, 
depending on the recognized perennial yield of this basin.  While the Nevada State Engineer lists the 
perennial yield of the Fortymile Canyon, Jackass Flats Subdivision as 4,000 acre-feet per year, this value 
actually represents an aggregation of yield values for several basins adjacent to Basin 227a (i.e., a 
regional yield value).  Studies conducted by DOE show a range of values as low as 880 acre-feet per year 
(DOE 2008d).  While the true value of the perennial yield of this basin may be greater than 800 acre-feet 
per year, a range of 880 to 4,000 acre-feet per year is used for purposes of analysis in this SWEIS. 

These demands on each basin would be unlikely to reduce groundwater recharge to another downgradient 
aquifer to the degree that it reduces that aquifer’s sustainable yield or adversely affects current uses of 
that aquifer.  However, NNSA would still continue to monitor groundwater levels and flow patterns 
across the NNSS, would employ site-specific modeling to estimate specific impacts of future projects, and 
would modify the points of diversion and pumping rates if needed to avoid adversely impacting any 
single aquifer.  Therefore, no adverse effects to groundwater supply are expected under the No Action 
Alternative. 

No proposed activities under the No Action Alternative are expected to result in violations of water 
quality standards, water level draw-downs precluding other uses of an aquifer, or alterations of 
groundwater recharge adversely affecting downgradient aquifers.  Aspects of specific projects and 
activities under the NNSS missions, particularly water quality effects, are discussed in the remainder of 
Section 5.1.6.2. 
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5.1.6.2.1.1 National Security/Defense Mission 

Past underground nuclear testing has contaminated some groundwater resources at the NNSS, as 
discussed in Chapter 4, Section 4.1.6.  The NNSS must maintain the capability to conduct nuclear tests 
under the Stockpile Stewardship and Management Program.   

Under the Stockpile Stewardship and Management Program, the NNSS would conduct up to 10 dynamic 
experiments per year in Areas 1-4, 6-12, 16, 19, and 20 and would perform up to 30 conventional high-
explosives experiments per year at BEEF and other locations in Areas 1-4, 12 and 16.  While these types 
of experiments can release hazardous materials at or below ground surface, the NNSS operates under 
standard operating procedures that ensure no experiments are conducted within approximately 300 feet of 
the groundwater table.  Given these operational restrictions and the depth of groundwater at the NNSS (up 
to 2,000 feet below the ground surface), these experiments are not expected to result in any adverse 
impacts on groundwater quality. 

The NNSS would conduct five “post-shot” drillback operations over the next 10 years under the Stockpile 
Stewardship and Management Program.  Drillback operations provide essential data on the results and 
post-shot underground environment of areas previously used for an underground nuclear test.  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.  
There is the potential for small quantities of drilling fluids to be introduced to groundwater during 
drillback operations.  However, the drillback operations are conducted in former underground nuclear test 
sites that are already contaminated, and any contamination resulting from the drillback activities would 
not result in any new violation of water quality standards. 

NNSA’s Office of Secure Transportation conducts exercises on the NNSS to maintain the skills of 
personnel transporting nuclear weapons.  Convoy exercises may be conducted up to six times annually 
and could include activities such as refueling of vehicles in off road areas.  Any potential impacts 
associated with substances (i.e., fuels, oils, and other lubricants) leaking into soils and entering 
groundwater aquifers would be avoided through the use of best management practices (BMPs) to prevent 
spills or leaks, as well as the extreme depth to groundwater at most locations.  Such BMPs would include 
regular inspection of vehicles and routine maintenance checks to limit adverse impacts. 

Under the Work for Others Program, NNSA/NSO would support DoD in unmanned aerial vehicle field-
testing and training activities.  Should unmanned aerial vehicle operations encounter complications 
(e.g., an emergency landing), there is the possibility that aircraft fuel or other hazardous materials could 
leak and result in localized soil contamination.  However, the depth to groundwater and existing 
procedures for emergency response and site remediation make it highly unlikely that contaminants would 
impact groundwater resources.   

While other activities under the National Security/Defense Mission require the use of hazardous 
materials, or would generate hazardous or radioactive wastes, these activities are performed in contained 
locations and use operational procedures that preclude the release of contaminants to groundwater. 

5.1.6.2.1.2 Environmental Management Mission 

Groundwater monitoring at the Area 5 RWMC indicates that no contamination of groundwater resources 
has occurred as a result of waste management activities.  Annual modeling exercises used to support the 
performance assessment for the Area 5 RWMC conclude that no groundwater pathway exists for this 
disposal facility (NSTec 2010f).  Given the depth to groundwater at waste disposal facilities at Area 3, 
and the stringent operating controls and monitoring programs, LLW and MLLW disposal operations are 
not expected to adversely affect groundwater resources. 
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Hazardous waste generated at the NNSS would be stored up to 1 year prior to shipment for offsite 
treatment.  Additionally, the JASPER facility would generate approximately 24 cubic meters of 
TRU waste per year that would be stored at the TRU Storage Pad pending characterization and shipment 
off site.  While small releases of hazardous or TRU waste are possible during storage or transportation, 
stringent operating procedures would reduce the likelihood of such an event.  The depth to groundwater in 
most areas of the NNSS and the stringent operating controls and inspection programs in place would 
preclude contamination of groundwater resources from a release. 

Environmental Restoration Program activities at the NNSS include the UGTA Project, which monitors 
groundwater in the interest of developing groundwater flow and transport models to assist in remediation 
strategies.  Groundwater use during environmental activities under the UGTA Project would be limited to 
dust control, drilling and testing of wells, decontamination of sampling materials, and purging of wells 
prior to sampling.  The greatest demand for nonpotable water would be during drilling of a new well.  It is 
estimated that water demand for drilling of a new well would be approximately 6 acre-feet.  Through 
2020, it is expected that a maximum of 5 new wells a year would be drilled throughout the NNSS, 
totaling an annual nonpotable demand of approximately 30 acre-feet per year.  This demand is included 
with the estimate of total demand across the NNSS for this alternative. 

The Industrial Sites Project would continue decontaminating and decommissioning facilities through 
2012.  Decommissioning of facilities is unlikely to affect groundwater due to the short duration of these 
activities, the small quantity of contaminants that could be released, and the extreme depth of the 
groundwater.  Nonpotable water demands for dust suppression during D&D would be temporary and 
minor (estimated at less than 1 percent of total water use). 

The Borehole Management Program plugs unneeded boreholes that exist throughout the NNSS.  Based on 
the current schedule, NNSA would complete plugging by 2013 (see Table A–3).  This activity would 
serve to eliminate potential pathways for contaminants to reach groundwater resources. 

5.1.6.2.1.3 Nondefense Mission 

NNSA may enter into an agreement with a commercial entity to construct a solar power generation 
facility within Area 25.  The additional water demand associated with this project is presented in the 
previous overview subsection for this alternative, and is not expected to result in adverse impacts related 
to groundwater supply.  While numerous hazardous materials (e.g., fuel, lubricants, heat transfer fluid) 
would be stored and used during both construction and operation of the commercial solar power 
generation facility, any releases are not expected to adversely impact groundwater quality.  These 
materials would be handled and stored in accordance with established spill prevention and response 
procedures, and any releases would be promptly contained, and contaminated soil managed appropriately.   

The NNSS would continue to employ water conservation measures through Executive Order 13423 and 
DOE Order 430.2B under the Renewable Energy Program.  One of the goals of these mandates is to 
reduce the use of energy and water in NNSA/NSO facilities by advancing water conservation. 

As per the NNSA/NSO Energy Executable Plan of December 2008, the goal is to reduce potable water 
production by at least 16 percent from the 2007 level.  This reflects an average reduction in water 
consumption of approximately 2 percent per year (see Table 5–24).  To accomplish this positive effect on 
groundwater resources, the NNSS began saving water through several water conservation measures and 
BMPs for water efficiency.  Examples include the installation of water-conserving products 
(more-efficient toilets, urinals, faucets, showerheads, boiler systems, and other items), xeric landscaping, 
water-efficient irrigation, system audits and repairs of leaks, use of nonpotable water for dust suppression 
when possible, and institution of 4-day work weeks.   



Chapter 5 
Environmental Consequences 

 
 

 
  5-105 

Table 5–24  Potable Water Production Goals 

Year 
Potable Water Production Goals 

(millions of gallons) 
Cumulative Percent 

Reduction 
Actual Water Production 

(millions of gallons) 
2007 210.6 Base Year 225.2 
2008 206 2 172.6 
2009 202 4 190 
2010 198 6 N/A 
2011 194 8 N/A 
2012 190 10 N/A 
2013 185 12 N/A 
2014 181 14 N/A 
2015 177 16 N/A 

Source:  NSTec 2008b. 
 

5.1.6.2.2 Expanded Operations Alternative 

This section describes the proposed changes to activities under the Expanded Operations Alternative and 
their associated impacts on groundwater resources.  

Under the Expanded Operations Alternative, the NNSS workforce would increase by approximately 
25 percent from the No Action Alternative, activity levels of existing programs would increase, and some 
new facilities and operations would be phased in over the 10-year planning period.  The NNSS water 
supply system would also be expanded as necessary to connect to new facilities that would be 
constructed. 

As potable water uses would likely continue to represent the majority of total water demand (see 
Chapter 4, Section 4.1.6.2), it is estimated that total water use (i.e., potable and nonpotable) (excluding 
construction and operation of a solar power generation facility) would increase by approximately 25 
percent from the value analyzed under the No Action Alternative.  This results in an estimate of 
approximately 862 acre-feet per year for all activities excluding construction or operation of a commercial 
solar power generation facility.  However, the implementation of water conservation efforts in support of 
the NNSS Energy Executable Plan would likely result in more efficient potable and nonpotable water 
uses, making this a conservative estimate. 

Under the Expanded Operations Alternative, one or more commercial solar power generation facilities 
with a combined capacity of up to 1,000 megawatts would add an additional demand of approximately 
700 acre-feet per year.  During construction of the solar power generation facility, there would be a 
temporary demand of approximately 1,000 acre-feet per year for 42 months to support dust suppression, 
soil compaction, and other facility construction needs. 

Table 5–25 summarizes the demand on each basin associated with a withdrawal of 862 acre-feet per year, 
as well as additional demands associated with a commercial solar power generation facility (discussed in 
subsequent paragraphs), and compares these demands to the sustainable yield of each basin. 
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Table 5–25  Impacts on Groundwater Supply Under the Expanded Operations Alternative  

Basin 

Water 
Demand, 

Excluding 
Solar 
Power 

Generation 
Facility 

(acre-feet 
per year) 

Water Demand, 
Including 

Construction 
Demand from 
Solar Power 
Generation 

Facility 
(acre-feet per 

year) 

Water Demand, 
Including 

Operational 
Demand from 
Solar Power 
Generation 

Facility 
(acre-feet per 

year) 

Sustainable 
Yield of 
Basin 

(acre-feet per 
year) 

Maximum 
Percentage of 
Sustainable 

Yield 
Consumed 

During 
Construction  

Maximum 
Percentage 

of 
Sustainable 

Yield 
Consumed 

During 
Operation 

Frenchman Flat 
(160) 591 591 591 1,070 55% 55% 

Fortymile Canyon, 
Buckboard Mesa 
Subdivision (227b) 

53 53 53 3,600 1% 1% 

Fortymile Canyon, 
Jackass Flats 
Subdivision (227a) 

59 1,059 759 824 – 3,944 a 27 – 129% 19 – 92% 

Yucca Flat (159) 159 159 159 350 46% 46% 
a While the Nevada Department of Conservation and Natural Resources, Division of Water Resources lists the perennial 

yield as 4,000 acre-feet per year, studies conducted by DOE show a range of values as low as 880 acre-feet per year. 
Source:  Derived from Chapter 4, Tables 4–24, 4–27, and 4–30. 
 

As illustrated in Table 5–25, annual withdrawals from each basin under the Expanded Operations 
Alternative would be well below the sustainable yield of each basin.  The greatest demand from 
DOE/NNSA activities would be placed on Frenchman Flat, with approximately 55 percent of the basin’s 
sustainable yield consumed on an annual basis.  Construction of a commercial solar power generation 
facility would result in a temporary marked increase in water consumption in Basin 227a (with 
construction demand exceeding all other uses of water on the NNSS), with the resulting demand ranging 
from about 27 to 129 percent of the sustainable yield of Basin 227a, depending on the recognized 
perennial yield of this basin.  Operation of the commercial solar power generation facility would also 
result in a marked increase in water consumption in Basin 227a, resulting in a demand ranging from 19 to 
92 percent of the sustainable yield, depending on the recognized perennial yield of Basin 227a.  While the 
Nevada State Engineer lists the perennial yield of this basin as 4,000 acre-feet per year, this value actually 
represents an aggregation of yield values for several basins adjacent to Basin 227a (i.e., a regional yield 
value). Studies conducted by DOE show a range of values as low as 880 acre-feet per year (DOE 2008d).  
While the true value of the perennial yield of this basin may be greater than 880 acre-feet per year, a 
range of 880 to 4,000 acre-feet per year is used for purposes of analysis in this SWEIS.  If total projected 
water demand on Basin 227a were to approach the estimated perennial yield, DOE would work with the 
project proponent to select an alternate source of water (particularly during the construction phase), or 
modify the facility size or design to reduce its water demand. 

The demands on each basin would be unlikely to reduce groundwater recharge to another downgradient 
aquifer to the degree that it reduces that aquifer’s sustainable yield or adversely affects current uses of 
that aquifer as the flow out of each basin would be less than the flow into each basin.  However, NNSA 
would continue to monitor groundwater levels and flow patterns across the NNSS, would employ 
site-specific modeling to estimate specific impacts of future projects, and would modify the points of 
diversion and pumping rates if needed to avoid adversely impacting any single aquifer.   

No proposed activities under the Expanded Operations Alternative are expected to result in violations of 
water quality standards, water level draw-downs precluding other uses of an aquifer, or alterations of 
groundwater recharge adversely affecting downgradient aquifers.  Aspects of specific projects and 
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activities under the NNSS missions, particularly water quality effects, are discussed in the remainder of 
Section 5.1.6.2.2. 

5.1.6.2.2.1 National Security/Defense Mission 

New facilities.  NNSA is proposing 39,000 square feet of permanent facilities for the Office of Secure 
Transportation in Area 17 to support training activities, as well as a mock town and live-fire training area.  
The Office of Secure Transportation also proposes to construct 30,000 square feet of maintenance and 
administrative buildings and a 20,000-square-foot dormitory in Areas 6, 12, or 23.  Approximately 
85,000 square feet of new facilities are also proposed under the Nuclear Emergency Response, 
Nonproliferation, Counterterrorism, and Work for Others Programs, collectively disturbing an additional 
500 acres of land, although locations for these facilities are not yet known.  Depending on the exact 
location and final design of these facilities, additional water supply infrastructure, such as distribution 
pipelines and water storage tanks would also be constructed.  It is not known at this time whether 
additional water supply wells would be required to support these facilities. 

Various types and quantities of hazardous materials (e.g., fuel, lubricants, and paints) would be stored and 
used at construction sites, and small spills or leaks could possibly occur.  Adherence to established spill 
control procedures would reduce the likelihood of such an event, and the depth to groundwater across 
most of the NNSS would generally preclude such spills from reaching groundwater sources.  
Additionally, the location of the permanent facilities and construction sites would also be evaluated for 
their proximity to water supply wells to avoid wellhead contamination.  Therefore, impacts on 
groundwater quality are not expected to occur from facility construction activities. 

Construction would require water for activities such as mixing concrete, washing equipment, dust control 
and soil compaction, and meeting the sanitary needs of construction employees.  It is anticipated that this 
water would be obtained from the NNSS’s groundwater distribution system via a temporary service 
connection or would be trucked to the point-of-use, especially during the early stages of construction.  
Although the timing and intensity of individual construction activities are not known at this time, it is 
estimated that approximately 250 construction employees (excluding those associated with a proposed 
commercial solar power generation facility) would be present at the NNSS at any given time (see 
Section 5.1.4, “Socioeconomics”).  Assuming that construction workers would each use approximately 30 
gallons of potable water per day, total potable water demand for these workers is estimated at 
approximately 1.8 million gallons (5.5 acre-feet) annually.  However, use of portable toilets by 
construction personnel could greatly reduce this demand. 

Annual nonpotable water demands from these construction projects would vary greatly depending on the 
type of facility and the construction phase of each project, and are not well known at this time.  However, 
the assumption of a 25 percent increase in all water uses (including nonpotable uses) from the No Action 
Alternative provides a conservative estimate of demand associated with these and other nonpotable uses 
in any given year.  Given the remaining sustainable capacity of the water supply system at the NNSS, no 
adverse impacts are expected to aquifer supply and recharge from these construction activities. 

The design of new facilities would include more-efficient water conservation design and measures 
(e.g., installation of WaterSense™ products [toilets, urinals, faucets, showerheads, boiler systems, and 
other items] and xeric landscaping) combined with demolition of existing facilities under the 
Environmental Management Mission, which would help offset water use once these facilities become 
operational.  The estimate of a 25 percent increase in total annual water consumption noted in the 
introduction to Section 5.1.6.2.2 incorporates the demand from personal and nonpersonal uses of water 
once new facilities are occupied. 
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Experiments and activities.  Under the Expanded Operations Alternative, NNSA proposes increases in 
both the frequency and intensity of ongoing activities described under the No Action Alternative.  For 
example, within the Stockpile Stewardship and Management Program, the number of conventional high 
explosive detonations would increase to as high as 100 per year (from 20), and the size of the charges 
would increase to up to 120,000 pounds (from 70,000 pounds) of TNT-equivalent explosives.  This 
increase in operational tempo would also result in increased levels of waste generation (e.g., a three-fold 
increase in TRU waste from experiments at JASPER) throughout the NNSS.  However, the same factors 
that preclude impacts on groundwater quality (e.g., contained and/or aboveground nature of experiments, 
depth to groundwater, operational controls, and groundwater monitoring programs) under the No Action 
Alternative would continue to all ongoing activities in the Expanded Operations Alternative.  NNSA does 
not estimate any additional impacts on groundwater quality from activities under the Expanded 
Operations Alternative. 

Several new or significantly revised activities are also proposed under the Expanded Operations 
Alternative.  Within the Stockpile Stewardship and Management Program, NNSA would establish up to 
three areas at the NNSS for conducting explosive experiments with depleted uranium.  While the 
locations and operational parameters of these experiments have not been fully defined, NNSA would 
consider site- and project-specific criteria (e.g., local groundwater depth and movement rates, solubility of 
potential contaminants) in the planning process to ensure that depleted uranium or other chemical 
contaminants would not adversely affect groundwater resources. 

Under the Work for Others Program, NNSA would support NASA nuclear rocket motor development, 
including the use of existing boreholes to test their suitability for sequestering of emissions.  Although 
testing of an actual nuclear rocket is not planned at this time, NASA may conduct a proof-of-concept 
experiment using a surrogate, such as xenon, in a borehole.  Any radioactive materials released in the 
subsurface in this or other related experiments (such as radioactive tracer experiments) would have short 
half-lives, be used well above the groundwater table, and are not expected to adversely affect 
groundwater quality. 

As noted in Chapter 3 of this SWEIS, there are several activities and facilities considered for the NNSS 
that are still conceptual in nature, without any detailed design or siting information at this time.  These 
include construction of test beds and support facilities for nonproliferation and counterterrorism activities; 
new counterterrorism training facilities and reconfiguration of the RNCTEC facility for DHS; and 
additional facilities for nuclear material detection training for DHS and other Federal agencies.  These 
types of conceptual facilities and activities would undergo an appropriate level of NEPA analysis and 
documentation before they would be implemented. 

5.1.6.2.2.2 Environmental Management Mission 

Waste management activities on the NNSS would increase under the Expanded Operations Alternative, 
with up to 44,498,253 cubic feet of LLW and 2,790,583 cubic feet of MLLW disposed at the Area 5 
RWMC and Area 3 RWMS.  TRU waste amounts stored at the TRU Storage Pad pending 
characterization and shipment off site would increase to approximately 1,766 cubic feet.  Annual 
modeling exercises used to support performance assessments for the Area 5 RWMC and Area 3 RWMS 
conclude that no groundwater pathway exists for these disposal facilities (NSTec 2010f).  Although the 
waste management activities would increase, the absence of a groundwater pathway, the depth to 
groundwater at waste disposal facilities at Areas 3 and 5, and the stringent operating controls and 
monitoring programs, LLW and MLLW disposal operations are not expected to adversely affect 
groundwater resources.   
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NNSA would construct sanitary solid waste disposal facilities as needed in Area 23, and develop a new 
sanitary solid waste disposal site in Area 25 to support environmental restoration activities as well as the 
construction associated with potential solar energy projects in Area 25.  These facilities would incorporate 
contaminant containment strategies in their design, and are not to result in adverse impacts on 
groundwater quality during their construction or operational phases. 

No changes to environmental restoration activities are proposed under the Expanded Operations 
Alternative. 

5.1.6.2.2.3 Nondefense Mission 

Infrastructure-related activities, including repairs and replacements, would include increasing the 
capacities, capabilities, and ranges of facilities to accommodate expanded operations.  Approximately 
300,000 square feet of new facilities would be constructed to support air operations, Desert Rock Airport, 
and security requirements.  Similarly to the construction activities described in Section 5.1.6.1.2, these 
activities are not expected to result in any adverse impacts on groundwater quality or supply. 

Any facilities that are no longer required and economically salvageable would be decommissioned.  
Decommissioning activities are unlikely to affect groundwater quality due to their short durations, 
operational controls applied, and the depth of the groundwater.  Nonpotable water demands for dust 
suppression during decommissioning would be smaller than those required for construction activities, and 
would not strain the sustainable capacity of the NNSS.  The estimated 25 percent increase in total water 
use under the Expanded Operations Alternative incorporates any water demand that would occur as a 
result of decommissioning facilities. 

NNSA may enter into an agreement with a commercial entity to construct one or more solar power 
generation facilities within Area 25.  Under the Expanded Operations Alternative, the generating capacity 
of the commercial solar power generation facilities would increase to 1,000 megawatts.  While numerous 
hazardous materials (e.g., fuel, lubricants, heat transfer fluid) would be stored and used during both 
construction and operation of the commercial solar power generation facility, any releases are not 
expected to adversely impact groundwater quality.  These materials would be handled and stored in 
accordance with established spill prevention and response procedures, and any releases would be 
promptly contained, and contaminated soil managed appropriately.  The notional design for this solar 
power generation facility includes a bioremediation call for the segregation and remediation of 
contaminated soil. 

Additionally, NNSA proposes to construct a 5-megawatt photovoltaic solar power generation facility near 
the Area 6 Construction Facilities.  It is estimated that annual nonpotable water use would total 
approximately 165,000 gallons (0.5 acre-feet) per year; only a small fraction of the total water use on the 
NNSS. 

The NNSA would additionally explore the NNSS for geothermal energy to evaluate the feasibility of 
developing a geothermal demonstration facility.  There are seven locations on the NNSS that have 
enhanced geothermal potential, as depicted in Appendix A, Figure A–3.  Several boreholes may be drilled 
up to 20,000 feet in depth and the development of a reservoir would be necessary to store water during 
drilling.  Minor quantities of drilling fluids may be introduced to groundwater during drilling operations, 
but are not expected to result in violation of any water quality standards or otherwise threaten potable 
water sources.  The nonpotable water demand to initially prime the system (which includes the boreholes 
and reservoir) would be approximately 20 acre-feet on a one-time basis; about 2 percent of the NNSS’s 
water use in any year.  Once a geothermal power plant is continuously operating, it is estimated that 
50 acre-feet of water would be required annually (about 6 percent of the NNSS average annual water use).  
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The seven locations on the NNSS to possibly be explored for enhanced geothermal potential are located 
within six separate hydrographic basins.  Of the six basins, Yucca Flat, with 350 acre-feet available for 
withdrawal, has the lowest remaining yield for groundwater withdrawals (see Chapter 4, Table 4–24).  An 
annual operational use of 50 acre-feet per year would represent 14 percent of this basin’s available yield 
resulting in a minor impact.  Impacts on the remaining five hydrographic basins would be lower as the 
remaining yield for withdrawals are greater.  Therefore, neither construction, initial priming, or 
operational water demands from this project are expected to significantly affect groundwater supply in 
any of the six basins to possibly be explored. 

5.1.6.2.3 Reduced Operations Alternative 

This section describes the proposed changes to activities under the Reduced Operations Alternative and 
their associated impacts on groundwater resources.  Under the Reduced Operations Alternative, the 
frequency and scope of most ongoing activities at the NNSS would be reduced, and no new activities and 
facilities (even if selected in a previous NEPA decision) would be implemented.  Several activities would 
be more geographically restricted than under the other alternatives in this SWEIS, and a 10 percent 
reduction in workforce from the No Action Alternative is expected. 

As potable water uses would likely continue to represent the majority of total water demand (see 
Section 4.1.6.2), it is estimated that total water use (excluding construction and operation of a solar power 
generation facility) would also decrease by 10 percent from that projected for the No Action Alternative; 
to approximately 622 acre-feet per year.  However, the implementation of water conservation efforts in 
support of the NNSS Energy Executable Plan would likely result in more efficient potable and nonpotable 
water uses, making this a conservative estimate. 

Under the Reduced Operations Alternative, the size of the commercial solar power generation facility 
would decrease to 100 megawatts in generating capacity.  This facility would add an additional demand 
of approximately 175 acre-feet per year.  During construction of the solar power generation facility, there 
would be a temporary demand of approximately 200 acre-feet per year for 32 months to support dust 
suppression, soil compaction, and other facility construction needs. 

Table 5–26 summarizes the demand on each basin associated with a withdrawal of 622 acre-feet per year, 
as well as additional demands associated with a commercial solar power generation facility (discussed in 
subsequent paragraphs), and compares these demands to the sustainable yield of each basin. 

As illustrated in Table 5–26, annual withdrawals from each basin under the Reduced Operations 
Alternative would be well below the sustainable yield of each basin.  The greatest demand would be 
placed on Frenchman Flat, with approximately 40 percent of the basin’s sustainable yield consumed on an 
annual basis.  While construction and operation of a commercial solar power generation facility would 
result in a marked increase in water consumption in Basin 227a (construction demand would likely be the 
single largest use of water on the NNSS), the resulting demand would range from about 6 to 29 percent of 
sustainable yield of Basin 227a depending on the recognized perennial yield of this basin.  While the 
Nevada State Engineer lists the perennial yield of the Fortymile Canyon, Jackass Flats Subdivision, as 
4,000 acre-feet per year, this value actually represents an aggregation of yield values for several basins 
adjacent to Basin 227a (i.e., a regional yield value).  Studies conducted by DOE show a range of values as 
low as 880 acre-feet per year (DOE 2008d).  While the true value of the perennial yield of this basin may 
be greater than 880 acre-feet per year, a range of 880 to 4,000 acre-feet per year was used for purposes of 
analysis in this SWEIS. 
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Table 5–26  Impacts on Groundwater Supply Under the Reduced Operations Alternative  

Basin 

Water 
Demand, 

Excluding 
Solar Power 
Generation 

Facility 
(acre-feet per 

year) 

Water Demand, 
Including 

Construction 
Demand from 
Solar Power 
Generation 

Facility 
(acre-feet per 

year) 

Water Demand, 
Including 

Operational 
Demand from 
Solar Power 
Generation 

Facility 
(acre-feet per 

year) 

Sustainable 
Yield of 
Basin 

(acre-feet 
per year) 

Maximum 
Percentage of 
Sustainable 

Yield 
Consumed 

During 
Construction  

Maximum 
Percentage 

of 
Sustainable 

Yield 
Consumed 

During 
Operation 

Frenchman Flat 
(160) 427 427 427 1,070 40% 40% 

Fortymile 
Canyon, 
Buckboard Mesa 
Subdivision 
(227b) 

38 38 38 3,600 1% 1% 

Fortymile 
Canyon, Jackass 
Flats Subdivision 
(227a) 

42 242 217 824 – 3,944 a 6 – 29% 6% – 26% 

Yucca Flat (159) 115 115 115 350 33% 33% 
a While the Nevada Department of Conservation and Natural Resources, Division of Water Resources lists the perennial 

yield as 4,000 acre-feet per year, studies conducted by DOE show a range of values as low as 880 acre-feet per year. 
Source: Derived from Chapter 4, Tables 4–24, 4–27, and 4–30. 
 

These demands on each basin would be unlikely to reduce groundwater recharge to another downgradient 
aquifer to the degree that it would reduce that aquifer’s sustainable yield or adversely affect current uses 
of that aquifer.  However, NNSA would continue to monitor groundwater levels and flow patterns across 
the NNSS, employ site-specific modeling to estimate specific impacts of future projects, and modify the 
points of diversion and pumping rates if needed to avoid adversely impacting any single aquifer.  
Therefore, no adverse effects to groundwater supply are expected under the Reduced Operations 
Alternative. 

No proposed activities under the Reduced Operations Alternative are expected to result in violations of 
water quality standards, water level draw-downs precluding other uses of an aquifer, or alterations of 
groundwater recharge adversely affecting downgradient aquifers.  Aspects of specific projects and 
activities under the NNSS missions, particularly water quality effects, are discussed in the remainder of 
Section 5.1.6.2.3. 

5.1.6.2.3.1 National Security/Defense Mission 

Under the Reduced Operations Alternative NNSA would reduce the frequency and scope of experiments 
and activities and place additional geographic restrictions on ongoing activities.  Specifically, Areas 12, 
18, 19, and 20 would not support most activities within the National Security/Defense Mission.  This 
would effectively curtail most activities (other than environmental restoration) in the northwest portion of 
the NNSS.  NNSA does not anticipate any adverse impacts on groundwater quality from National 
Security/Defense Mission activities under the Reduced Operations Alternative. 
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5.1.6.2.3.2 Environmental Management Mission 

Under the Reduced Operations Alternative, LLW and MLLW waste disposal would remain the same as 
under the No Action Alternative.  Onsite generation of hazardous, nonhazardous, and TRU waste would 
decrease relative to the No Action Alternative.  NNSA does not anticipate any adverse impacts on 
groundwater quality from waste management activities under the Reduced Operations Alternative. 

No change in Environmental Restoration Program activities is proposed under this alternative.  Although 
most defense-related activities would cease in the northwest portion of the NNSS, environmental 
restoration and environmental monitoring activities would continue as described under the No Action 
Alternative.  Therefore, impacts would remain the same as those under the No Action Alternative.   

5.1.6.2.3.3 Nondefense Mission 

Under the Reduced Operations Alternative, the only new infrastructure considered would be a solar 
power generation facility, whose net generating capacity would be reduced to 100 megawatts.  The 
additional water demand associated with this project is presented in the previous introductory subsection 
for this alternative and is not expected to result in adverse impacts related to groundwater supply.  While 
numerous hazardous materials (e.g., fuel, lubricants, heat transfer fluid) would be stored and used during 
both construction and operation of the commercial solar power generation facility, any releases are not 
expected to adversely impact groundwater quality.  These materials would be handled and stored in 
accordance with established spill prevention and response procedures; any releases would be promptly 
contained, and contaminated soil would be managed appropriately.  The notional design for this solar 
power generation facility includes a bioremediation cell for the segregation and remediation of 
contaminated soil. 
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5.1.7 Biological Resources 

Biological resources addressed in this impact analysis include native and nonnative vegetation and 
wildlife that inhabit or otherwise use NNSA sites in Nevada.  Nonnative invasive or introduced species 
are generally considered deleterious.  Both RSL and NLVF are located within developed urban settings 
that are devoid of natural habitat and are maintained with ornamental plant species.  For this reason, 
detailed analysis of impacts on biological resources is limited to the NNSS and the TTR in this NNSS 
SWEIS. 

Adverse impacts on wildlife include damage to or loss of habitat, direct mortality, and disturbance.  
Adverse impacts on vegetation include direct removal and reduction in suitable growing area.  Loss of 
habitat and reduction in growing area are directly related to acres of land disturbed.  Adverse impacts on 
soils, wells, and springs would also result in adverse impacts on vegetation and wildlife.  NNSA is subject 
to and complies with existing laws, regulations, and policies regarding protection of sensitive and 
otherwise regulated plant and animal species and has established practices to minimize or avoid potential 
adverse effects on biological resources. 

The following criteria are used in this analysis of potential impacts on biological resources resulting from 
activities of DOE/NNSA in Nevada: 

• Area of land disturbance, i.e., habitat loss, particularly important habitats, and potential damage 
to biologically important habitat features, such as wells, springs, wetlands, and other resources 
that support biological resources.  Impacts on habitats by land disturbance could affect both 
wildlife and native vegetation. 

• The potential of proposed activities to cause damage to any species protected by applicable 
statutes, including exceeding the terms and conditions in the Final Programmatic Biological 
Opinion for Implementation of Actions Proposed on the Nevada Test Site, Nye County, Nevada 
(2009 Biological Opinion) (USFWS 2009a).  It is important to note that the analyses of potential 
impacts on biological resources in this SWEIS are conservative and are not intended to represent 
a biological assessment within the meaning of the U.S. Fish and Wildlife Service (USFWS) in its 
regulations implementing the Endangered Species Act.  For this reason, where the take of desert 
tortoises may appear to exceed the tems and conditions of the 2009 Biological Opinion, this is 
only for purposes of comparing the relative impacts of the alternatives addressed in this SWEIS. 

Table 5–27 shows the potential area of land that would be disturbed for each mission and program area 
under each of the three alternatives.  Potential land disturbance related to UGTA and Soils Projects 
activities on the Nevada Test and Training Range (except the TTR) are included in the analysis of 
potential impacts on biological resources at the NNSS.  In 2008, NNSA/NSO estimated that about 
790,400 acres, or about 91 percent of the total area of the NNSS, were considered undisturbed land based 
on implementation of the Expanded Use Alternative from the 1996 NTS EIS (DOE 2008f).  Although 
some projects envisioned in 1996 were not implemented, such as construction of a large defense industrial 
complex or a commercial solar power generation facility, there have been other land-disturbing projects, 
such as the RNCTEC and various security improvements in the areas around some facilities.  For 
purposes of this analysis, it was assumed that about 790,400 acres of the NNSS would remain undisturbed 
and that all undisturbed land would continue to provide habitat for wildlife. 
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Table 5–27  Habitat Disturbance from Proposed Projects and Activities at the 
Nevada National Security Site 

Mission or Program 

No Action Alternative 
Expanded Operations 

Alternative 
Reduced Operations 

Alternative 

Disturbed 
Area 

(acres) 

Percentage of 
Undisturbed 
Area on the 

NNSS a 

Disturbed 
Area 

(acres) 

Percentage of 
Undisturbed 
Area on the 

NNSS a 

Disturbed 
Area 

(acres) 

Percentage of 
Undisturbed 
Area on the 

NNSS a 

Stockpile Stewardship and 
Management Program 

685 0.09 12,805 1.62 415 0.05 

NERNC Program 15 0.002 215 0.03 15 0.002 
Work for Others Program 0 0 435 0.06 0 0 
National Security/Defense 
Mission 

700 0.09 13,455 1.70 430 0.05 

Waste Management 
Program 

190 0.02 635 0.08 190 0.02 

Environmental Restoration 
Program b 

920 0.12 920 0.12 920 0.12 

Environmental 
Management Mission 

1,110 0.14 1,555 0.2 1,110 0.14 

General Site Support and 
Infrastructure Program 

0 0 467 0.06 0 0 

Conservation and 
Renewable Energy Program 

0 0 50 0.01 0 0 

Other Research and 
Development Program 

0 0 0 0 0 0 

Nondefense Mission 0 0 517 0.07 0 0 
Total for Alternative for 
DOE/NNSA 

1,810 0.23 15,527 2.00 1,540 0.2 

Commercial Solar Power 
Generation Facility 

2,650 0.34 10,300 1.30 1,200 0.15 

Geothermal Power 
Demonstration Project 

0 0 50 0.006 0 0 

Total Commercial/ 
Demonstration Projects 

2,650 0.34 10,350 1.31 1,200 0.15 

Total DOE/NNSA and 
Commercial/ 
Demonstration Projects 

4,460 0.56 25,877 3.27 2,740 0.35 

NERNC = Nuclear Emergency Response, Nonproliferation, and Counterterrorism; NNSA = National Nuclear Security 
Administration; NNSS = Nevada National Security Site. 
a Percentages may not sum due to rounding. 
b Land disturbance for Environmental Restoration activities includes 500 acres for new Underground Test Area Project 

groundwater characterization and monitoring wells and 420 acres for Soils Project sites.  It was assumed that about one-half 
(250 acres) of the disturbance for new characterization and monitoring wells would occur on land owned or managed by 
others adjacent to the NNSS on the Nevada Test and Training Range, BLM land, and privately owned land.  Almost all of 
the 420 acres of land disturbance for the Soils Projects sites would occur on the Nevada Test and Training Range.  For 
purposes of analysis and because of the close proximity of the portions of the Nevada Test and Training Range, BLM land, 
and privately owned land that would be disturbed, all land disturbances associated with these Environmental Restoration 
Program activities are included with NNSS land disturbances. 
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Endangered Species Act Definitions

Endangered Species – Any species that is in danger of 
extinction throughout all or a significant portion of its range. 

Threatened Species – Any species that is likely to become 
an endangered species within the foreseeable future 
throughout all or a significant portion of its range. 

Take – To harass, harm, pursue, hunt, shoot, wound, kill, 
trap, capture, or collect, or to attempt to engage in any such 
conduct. 

Harm – Includes any act that actually kills or injures fish or 
wildlife; such acts may include habitat modification or 
degradation that significantly impairs essential behavioral 
patterns of fish or wildlife. 

Harass – To intentionally or negligently, through act or 
omission, create the likelihood of injury to wildlife by 
annoying it to such an extent as to significantly disrupt 
normal behavior patterns such as breeding, feeding, and 
sheltering. 

Critical Habitat – Specific geographic areas, whether 
occupied by a listed species or not, that are essential for its 
conservation and that have been formally designated by 
rule published in the Federal Register. 

Habitat – The place or environment where a plant or 
animal naturally lives and grows (a group of particular 
environmental conditions). 

Biological Assessment – A document prepared by a 
Federal agency to determine whether a proposed major 
construction activity under its authority is likely to adversely 
affect listed species, proposed species, or designated 
critical habitat. 

Biological Opinion – A document stating the opinion of the 
U.S. Fish and Wildlife Service as to whether a Federal 
action is likely to jeopardize the continued existence of 
listed species or result in the destruction or adverse 
modification of critical habitat. 

Disturbance impacts on vegetation are considered 
permanent when there is no evidence to indicate 
that predisturbance levels of biomass, cover, 
density, soils, and plant community structure 
could be achieved within approximately 5 years 
of the disturbance or of conducting reclamation 
efforts.  Based on this, all vegetation disturbances 
under each of the alternatives would be 
considered permanent because reclamation is not 
required for all land disturbances at the NNSS; 
therefore, reclamation was not assumed for any 
land disturbances.   

Under all alternatives, disturbance of native 
vegetation either by direct removal or by 
mechanical damage from off-road vehicular or 
pedestrian traffic could promote the proliferation 
of nonnative invasive weeds, such as Russian 
thistle.  This species is currently not listed on the 
Nevada noxious weed list, but is considered 
aggressive and opportunistic, and often portrays 
weed-like trends. Other weed species that could 
invade the disturbed areas over the long term 
include puncture vine (Tribulus terrestris), 
perennial pepperweed (Lepidium latifolium), 
gumweed (Grindelia spp.), yellow star thistle 
(Centaurea solstitialis), and Russian knapweed 
(Acroptilion repens).  Other impacts on 
vegetation include soil compaction, spread of 
weeds already present in the disturbance footprint 
to areas not currently infested, and accidental 
introduction of new weed species from 
contaminated equipment brought in from other 
regions. 

In 1998, DOE/NNSA evaluated biotic and abiotic 
data collected from ecological landform units to identify areas of the NNSS that may warrant active 
protection from land-disturbing activities (DOE/NV 1998d).  Four habitat types on the NNSS were 
identified as “important habitats”:  (1) Pristine habitat includes areas that have few manmade 
disturbances; (2) unique habitats contain uncommon biological resources, such as a natural wetland; (3) 
sensitive habitat includes areas where vegetation recovers very slowly from direct disturbance (i.e., areas 
with high susceptibility to wind erosion); and (4) diverse habitats have high plant species diversity 
(DOE/NV 1998d).  Important habitats are shown in Chapter 4, Figure 4–15.  NNSA believes that the 
long-term protection of these important habitats is one method by which overall cumulative impacts on 
biological resources may be minimized.  During siting for new projects, these important habitats (pristine, 
sensitive, and diverse) are avoided whenever possible.  Unique habitats, such as wetlands and springs, are 
particularly sensitive to disturbance and are avoided for all activities.  Important habitats on the NNSS are 
not based on regulatory requirements but were developed as management tools. 

Sensitive species are defined as species that are at risk of extinction or serious decline or whose long-term 
viability has been identified as a concern.  Protected/regulated species are those that are protected or 
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regulated by Federal or state law, such as the Endangered Species Act (16 United States Code [U.S.C.] 
1531 et seq.), Migratory Bird Treaty Act (16 U.S.C. 703 et seq.), Bald and Golden Eagle Protection Act 
(16 U.S.C. 668 et seq.), and Wild Free-Roaming Horses and Burros Act (16 U.S.C. 1331 et seq.).  
Resources important to sensitive species include cover sites, nest or burrow sites, roost sites, or water 
sources.  There are 88 sensitive and protected/regulated species known to occur on or adjacent to the 
NNSS (NSTec 2010j):  1 moss, 18 flowering plants (excluding 3 species of yucca, one of agave, 18 of 
cacti, single-leaf pinyon pine [Pinus monophylla], and juniper [Juniperus osteosperma]), 1 mollusk, 
2 reptiles (including the desert tortoise), 15 birds (all bird species on the NNSS are protected by the 
Migratory Bird Treaty Act, except chukar [Alectois chukkar], Gambel’s quail [Callipepla gambelii], 
English house sparrow [Passer domesticus], rock dove [Columba livia], and European starling [Sturnus 
vulgaris]), and 27 mammals.  Two bird species, chukar and Gambel’s quail, and seven mammals are 
regulated as game species (pronghorn antelope [Antilocarpra Americana], Rocky Mountain elk [Cervus 
elaphus], desert bighorn sheep [Ovis canadensis nelsoni], mule deer [Odocoileus hemionus], mountain 
lion [Puma concolor], Audubon’s cottontail [Sylvilagus audubonii], and Nuttall’s cottontail [Sylvilagus 
nuttallii]).  Three species of mammals are regulated as furbearers: bobcat (Lynx rufus), gray fox (Urocyon 
cinereoargenteus), and kit fox (Vulpes velox macrotis).  Protected and sensitive species of plants and 
animals are listed in Appendix F, Table F–1. 

The desert tortoise (Gopherus agassizii), a threatened species, is the only federally listed species that 
occurs on the NNSS.  The southern approximately one-third of the NNSS, including all or parts of Areas 
5, 6, 11, 14, 22, 23, 25, 26, 27, and 29, is within the range of the desert tortoise, an area of about 
328,400 acres.  Approximately 7,350 acres, or 2 percent of NNSS land within desert tortoise range, has 
been disturbed in the past by construction of facilities and infrastructure and other activities.  The net area 
of desert tortoise habitat at the NNSS is about 321,050 acres (about 42 percent of the undisturbed land on 
the NNSS).  The population density of desert tortoises on the NNSS is unknown but considered to be 
“very low” (USFWS 2009a).   

In July 2008, NNSA/NSO provided USFWS with a biological assessment of activities anticipated to 
occur on the NNSS over the following 10 years and entered into formal consultation to update the 
1996 Biological Opinion (USFWS 1996) and obtain a new Biological Opinion.  In February 2009, 
USFWS issued the 2009 Biological Opinion (USFWS 2009a) to NNSA/NSO, which authorized the 
incidental “take” (accidental killing, injury, harassment, etc.) of desert tortoises that may occur during 
NNSS activities.  Before implementing any new activity in desert tortoise habitat, NNSA provides 
specified information and consults with USFWS to determine whether the anticipated incidental take for 
each action, at the project level, complies with the programmatic 2009 Biological Opinion.  Both the 
1996 Biological Opinion and 2009 Biological Opinion concluded that activities anticipated to occur on 
the NNSS would not jeopardize the continued existence of the Mojave population of desert tortoises and 
that no critical habitat would be destroyed or adversely modified.  NNSS activities occurring within the 
range of the desert tortoise must comply with the terms and conditions outlined in the 2009 Biological 
Opinion, as shown in Table 5–28.  The 2009 Biological Opinion also states that, if  the level of incidental 
take is reached and anticipated to be exceeded during the course of actions, such an incidental take would 
represent new information requiring reinitiation of consultation and review of the reasonable and prudent 
measures.  If a proposed activity or group of activities would result in an exceedance of the 
2009 Biological Opinion, NNSA would consult with USFWS, in accordance with Section 7 of the 
Endangered Species Act. 

The NNSA/NSO Desert Tortoise Compliance Program was developed in 1992, with the issuance by 
USFWS of the first Biological Opinion for the NNSS.  The Desert Tortoise Compliance Program serves 
to implement the terms and conditions of the most current version of the Biological Opinion for the 
NNSS, to document compliance actions taken, and to assist NNSA/NSO with USFWS consultations.  
Some of the activities of the Desert Tortoise Compliance Program include (1) reviewing proposed 
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activities at the NNSS to determine whether they may be located in tortoise habitat and whether clearance 
surveys and/or monitoring are required, (2) conducting clearance surveys at project sites within 1 day of 
the start of project construction, (3) ensuring that environmental monitors are on site during heavy 
equipment operations, (4) developing training modules and ensuring that all personnel working on the 
NNSS are trained in the requirements of the 2009 Biological Opinion (USFWS 2009a), and (5) preparing 
annual compliance reports for submittal to USFWS.  By implementing the Desert Tortoise Compliance 
Program, NNSA/NSO would ensure that most if not all impacts on desert tortoises addressed in this 
analysis would involve harassment rather than injury or mortality. 

Table 5–28  Parameters and Threshold Values for Desert Tortoise Take on the Nevada National 
Security Site 

Mission or Program 
Maximum Allowable 

Land Disturbance (acres) 

Maximum Number of Tortoises Anticipated 
to be Incidentally Taken 

Killed/Injured Other 
Stockpile Stewardship and Management 
Program 

500 1 10 

Work for Others Program 500 1 10 
National Security/Defense Mission Total 1,000 2 20 

Waste Management Program 100 1 2 
Environmental Restoration Program 10 1 2 
Environmental Management Mission Total 110 2 4 
Other Research and Development 1,500 2 35 
General Site Support and Infrastructure 
Program 

100 1 10 

Nondefense Mission Total 1,600 3 45 
Nonprogrammatic Take on Existing Roads b 0 15 c 125 
Overall Totals 2,710 22 194 
a  Other Research and Development was designated as “Nondefense Research and Development” in the Final Programmatic 

Biological Opinion for Implementation of Actions Proposed on the Nevada Test Site, Nye County, Nevada (2009 Biological 
Opinion) (USFWS 2009a).  

b Refers to tortoises that may be taken by vehicular traffic on existing roads, as opposed to those that may be taken through 
ground-disturbing activities. 

c No more than 4 desert tortoises may be killed or injured by nonprogrammatic take on existing NNSS roads during any 
calendar year and no more than 15 during the term of the 2009 Biological Opinion. 

Source:  Modified from Table 3 in USFWS 2009a. 
 

In addition to the Desert Tortoise Compliance Program, NNSA/NSO conducts a comprehensive program 
to monitor and protect sensitive plant and animal species and other biological resources on the NNSS, 
including the following: 

• Biological surveys are performed at project sites where land-disturbing activities are proposed.  
The goal is to minimize adverse effects of land disturbance on sensitive and protected/regulated 
plant and animal species, their associated habitat, and other important biological resources.  
Survey reports document species and resources found and provide mitigation recommendations. 

• Beginning in 2004, in compliance with DOE Order 450.1A, Environmental Protection Program, 
NNSA/NSO began annual surveys each spring to assess wildland fire hazards on the NNSS.  
NNSS ecologists conduct these wildland fire surveys in coordination with NNSS Fire and 
Rescue. 
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• Under the NNSS Sensitive Plant Monitoring Program, the status or ranking of sensitive plant 
species known to occur on the NNSS is evaluated annually to ensure such plants are afforded the 
appropriate protection under Federal and state laws.  Sensitive plant species populations on the 
NNSS are routinely monitored to assess plant density, plant vigor, or identify any threats or 
impacts on the species.  Currently, there are 19 species of sensitive plants that are being 
monitored on the NNSS.  A full list of sensitive plant species on the NNSS may be found in 
Appendix F, Table F–1. 

• As part of the Sensitive and Protected/Regulated Animal Monitoring Program, to ensure such 
animal species are afforded the appropriate protection under Federal and state laws, NNSA/NSO 
currently monitors 18 animal species on the NNSS.  The monitored species include 13 species of 
bats, wild horses (Equus caballus), mule deer, mountain lion, dark kangaroo mouse 
(Microdipodops meacephalus), and pale kangaroo mouse (Microdipodops pallidus).  In addition, 
NNSA/NSO monitors raptorial bird species, including the western burrowing owl 
(Athene cunicularia hypugaea).  The western red-tailed skink, a potentially sensitive species of 
reptile, has been under evaluation since 2006 to determine its abundance and distribution on the 
NNSS and whether it should be added to the list of actively monitored animal species.  A list of 
all sensitive and protected/regulated animal species known to occur on the NNSS may be found 
in Appendix F, Table F–1. 

• Additional monitoring is conducted for such things as natural wetlands to characterize seasonal 
baselines and trends in physical and biological parameters; to help the Southern Nevada Health 
District ascertain the presence and/or prevalence of the West Nile virus in the NNSS mosquito 
population; and to assess the use of constructed water sources by wildlife and develop and 
implement mitigation measures to prevent them from causing significant harm to wildlife. 

• The Habitat Restoration Program involves the revegetation of disturbed land and evaluation of 
previous revegetation efforts.  These activities are conducted at both the NNSS and the TTR. 

• An Ecological Monitoring and Compliance Program Report is published each year documenting 
the previous year’s activities and accomplishments in all of the above noted areas. 

These activities are all elements of NNSA/NSO’s program to ensure compliance with DOE 
Order 450.1A, Environmental Protection Program, and all applicable statutes and regulations.   

Most activities described in Chapter 3 for the three alternatives have the potential to adversely affect 
biological resources at the NNSS.  Direct impacts on biological resources would occur as a result of 
ground-disturbing activities, such as drilling new monitoring/characterization wells; grading; excavation; 
detonations of explosives; remediation of contaminated soils sites; construction of fencing, buildings, 
roads, firebreaks, and utilities; building modifications; and decontamination or demolition of buildings.  
Vehicular access to areas containing biological resources would increase the potential for direct mortality 
for wildlife and disturbance of native vegetation.  NNSS activities at existing facilities are expected to 
have no new direct impacts on biological resources, although impacts such as startled reactions and flight 
due to detonation of explosives or operation of machinery would continue to occur.  

The discussion of potential impacts on biological resources resulting from activities addressed in this 
SWEIS evaluates those impacts at the alternative level and by mission and program under each of the 
three alternatives.  In this analysis, the overall area of land disturbance for each alternative may differ 
from the area of desert tortoise habitat that may be disturbed.  Any potentially disturbed land area that 
clearly would not be located within desert tortoise habitat was excluded from the desert tortoise analyses, 
including the Project 57 Soils Project site (about 100 acres) located on the Nevada Test and Training 
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Range, dynamic experiments conducted in boreholes, one-half of open-air explosives experiments, 
drillback operations, depleted uranium experiment sites, a 5-megawatt photovoltaic power generation 
facility, about one-half of proposed UGTA Project characterization and monitoring wells, about one-half 
of the Office of Secure Transportation training and exercises, and the proposed 10,000-acre Office of 
Secure Transportation training facility in Area 17.  Because of implementation of the NNSS Desert 
Tortoise Compliance Program and based on NNSS operating experience, this analysis assumes that all of 
the impacts on tortoises from project/activity-related actions under all three alternatives would be takes by 
harassment; however, takes resulting from collisions with motor vehicles would not be considered 
harassment and, for reasons discussed below, are not included with the analysis of missions, programs 
and activities.  It is acknowledged that some tortoises could be taken by injury or mortality; however, 
based on experience at the NNSS from 1992 to 2010, for DOE/NNSA programs, projects, and activities, 
there would be no tortoises taken by injury or mortality by project activities and less than one per year 
taken due to non-project-related impacts by vehicles on NNSS roads.  Vehicular traffic associated with a 
commercial solar power generation facility located in Area 25 of the NNSS could result in additional 
desert tortoise take, but would be addressed under a separate project-specific Biological Opinion that 
would need to be obtained by the proponent of such a project. 

For all proposed activities that could result in habitat disturbance under each alternative, disturbances 
occurring during the nesting season for birds could affect the eggs or young in nests located within the 
project area.  Most birds that nest within the NNSS are protected under the Migratory Bird Treaty Act and 
other statutes, such as the Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c).  A migratory bird 
is any species or family of birds that lives, reproduces, or migrates within or across international borders 
at some point during their annual life cycle. The Migratory Bird Treaty Act prohibits the taking, killing, 
possession, transportation, and importation of migratory birds, their eggs, parts, and nests except as 
authorized under a valid permit (50 CFR 21.11). Originally passed in 1940, the Bald and Golden Eagle 
Protection Act provides for the protection of the bald and golden eagle by prohibiting the take, 
possession, sale, purchase, barter, offer to sell, purchase or barter, transport, export or import, of any bald 
or golden eagle, alive or dead, including any part, nest, or egg, unless allowed by permit (16 U.S.C. 
668(a); 50 CFR Part 22). “Take” includes pursue, shoot, shoot at, poison, wound, kill, capture, trap, 
collect, molest or disturb (16 U.S.C. 668c; 50 CFR 22.3). 

The following sections describe potential impacts on biological resources from DOE/NNSA activities 
under the alternatives that have not already been addressed. 

5.1.7.1 No Action Alternative 

5.1.7.1.1 Impacts on Vegetation 

DOE/NNSA proposed activities at NNSS would impact native vegetation directly by clearing areas or by 
crushing or breaking due to vehicular or pedestrian traffic.  Table 5–1 displays estimated areas of land 
disturbance under each alternative, mission, and program for continuing and proposed DOE/NNSA 
activities and commercial and demonstration projects at the NNSS.  DOE/NNSA activities would disturb 
a small portion of undisturbed habitat on the NNSS, regardless of alternative.  However, some of the areas 
where activities could occur may be considered important habitats and are addressed under each 
alternative, mission, and program, as appropriate.  The impacts of habitat disturbance on wildlife and 
sensitive and protected species under the No Action Alternative are addressed in Sections 5.1.7.1.2 
and 5.1.7.1.3, respectively. 

Overall, under the No Action Alternative, less than 1 percent (4,460 acres) of undisturbed habitat on the 
NNSS would be affected.  Over one-half of land disturbances  under the No Action Alternative would be 
due to potential development of a commercial solar power generation facility (2,650 acres) and are 
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addressed under the Conservation and Renewable Energy Program. For DOE/NNSA activities, most 
vegetation disturbance (1,810 acres) would occur in areas generally along Mercury Highway in Yucca 
Flat and Frenchman Flat, although some activities, such as releases of chemicals and biological simulants 
and Office of Secure Transportation training and exercises, may occur in almost any area of the NNSS. 

Under the No Action Alternative, over one-half of the 1,810 acres of land disturbance attributed to 
DOE/NNSA activities would be caused by short-term activities that would occur in small increments 
across a broad geographical area.  The primary vegetation alliances that would be impacted are creosote 
bush/white bursage (Larrea tridentata/Ambrosia dumosa) shrubland, Nevada jointfir (Ephedra 
nevadensis) shrubland, saltbush (Atriplex spp.) shrubland, and burrobush/wolfberry (Lycium 
andersonii/Hymenoclea salsola) shrubland.  These vegetation alliances cover about 150,800 acres, 
106,000 acres, 25,900 acres, and 20,250 acres, respectively, or a total of about 36 percent of the NNSS 
(Ostler et al. 2000).  Because of the prevalence of the potentially affected vegetation types on the NNSS, 
as well as regionally, as well as the geographical distribution of impacts, this level of habitat disturbance 
would not reduce the viability of any of the potentially affected vegetation alliances or have substantial 
negative impacts on biodiversity. 

Some areas of the creosote bush/white bursage vegetation alliance in Frenchman Flat are considered 
sensitive habitat because the soils are particularly vulnerable to wind erosion and require long periods of 
time to recover from disturbance.  NNSA would avoid siting new facilities or activities in this sensitive 
habitat to the extent reasonably possible; however, as noted below, ongoing development of the Area 5 
RWMC would affect up to 190 acres of this sensitive habitat.   

5.1.7.1.1.1 National Security/Defense Mission 

Disturbances to up to 700 acres of habitat resulting from National Security/Defense Mission activities 
under the No Action Alternative would include removal of vegetation to clear areas or crushing plants by 
vehicular and pedestrian traffic.  Crushed plants may recover if they are not too severely damaged and the 
cause of crushing does not damage their roots.  Where vegetation must be removed to accomplish the 
activity, even though the activity would last only a relatively short period of time, recovery of the site 
would likely take many years.  In addition, removal or weakening of native vegetation would increase the 
opportunity for invasive and weedy species to invade the disturbed areas, which could prolong or even 
preclude the ability of native vegetation to recolonize the area.  As previously mentioned, some National 
Security/Defense Mission activities that occur in Frenchman Flat could impact sensitive habitat, but those 
habitat areas would be avoided if reasonably possible. 

Stockpile Stewardship and Management Program.  With the exception of a potential underground 
nuclear test (if so directed by the President), some explosives experiments, drillback operations, and 
Office of Secure Transportation training and exercises, all Stockpile Stewardship and Management 
Program activities would occur at existing facilities and would not cause any new or additional direct 
impacts on biological resources.  Stockpile Stewardship and Management Program activities that would 
occur outside of existing facilities would likely affect vegetation directly due to disturbance of up to about 
685 acres of land (less than 0.10 percent of undisturbed NNSS land).  In many cases, vegetation would 
not need to be removed, but would be damaged by vehicular traffic and the setting up of equipment 
associated with the activities. 

Nuclear Emergency Response and Nonproliferation and Counterterrorism Program.  The NNSS 
would provide research, development, and training in support of the Arms Control, Nuclear Forensics, 
and Nuclear Emergency Response and Nonproliferation and Counterterrorism Programs.  Most of these 
activities would occur at existing facilities. Under the No Action Alternative, the only new land 
disturbance expected to occur in this program area would be associated with releases of chemicals and 
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biological simulants, which would temporarily disturb up to 15 acres of previously undisturbed land at the 
NNSS. 

Arms control and counterterrorism activities would include training exercises in large, remote areas that 
involve the use of explosives and live fire. Areas where these exercises would be conducted would be 
accessible to pedestrians and on- and off-road vehicles; however, areas used for these activities have been 
used for similar activities for many years, and no new land areas would be affected. 

Work for Others Program.  Under the No Action Alternative, NNSA would continue to host the 
projects of other Federal agencies such as DoD and DHS, as well as other Federal, state, and local 
government agencies and nongovernmental organizations.  Projects such as treaty verification activities, 
nonproliferation projects, counterproliferation research and development, and counterterrorism projects 
would include localized on-the-ground operations, including explosives detonations, military hardware 
field testing, chemical and biological simulant releases, and personnel field training. These operations 
would occur in various locations at the NNSS, many in remote, high-desert environments, and could 
potentially disturb native vegetation; however, the areas used for these activities have been used for 
similar activities for many years, and no additional land areas would be affected. 

5.1.7.1.1.2 Environmental Management Mission 

Under the No Action Alternative, up to 1,110 acres of land (0.14 percent of undisturbed land on the 
NNSS) would be disturbed by Environmental Management Program activities, including the Project 57 
(located on the Nevada Test and Training Range to the north of NNSS Area 15) and Small Boy (located 
on the eastern edge of Frenchman Flat in Area 5 of the NNSS and extending onto the Nevada Test and 
Training Range) sites and new groundwater characterization and monitoring wells.  A significant portion 
of the areas that would be disturbed under the Environmental Restoration Program is located on the 
Nevada Test and Training Range.  Specific impacts related to habitat disturbance are discussed for each 
Environmental Management Mission program. 

Waste Management Program.  Under the No Action Alternative, waste management facilities would 
continue to operate in Areas 5, 6, 9, 11, and 23.  The Area 5 RWMC would continue to operate within the 
approximately 740-acre area set aside for radioactive waste management, and approximately 190 acres of 
that area would be permanently disturbed by construction of new disposal cells.  When closing these 
waste disposal cells, DOE/NNSA would in most if not all cases use a vegetated cap, which would, in the 
long term, offset most of the habitat disturbance impacts.   

All of the area that would be disturbed for the Area 5 RWMC is located within the creosote bush/white 
bursage vegetation alliance in Frenchman Flat.  As land is disturbed within the Area 5 RWMC, it would 
be immediately managed for waste disposal purposes, and erosion of the soil would be controlled by 
application of water sprays and other treatments to stabilize exposed soils.  Operations within other 
existing waste management facilities are not anticipated to disturb additional land and would not result in 
any additional habitat loss. 

Environmental Restoration Program.  Under the No Action Alternative, the NNSA Environmental 
Restoration Program would continue in compliance with the most recent version of the FFACO to 
characterize, monitor, and remediate, as necessary, identified contaminated areas, facilities, soils, and 
groundwater.   

Land disturbance for Environmental Restoration Program activities would include 500 acres for new 
UGTA Project groundwater characterization and monitoring wells and 420 acres for Soils Project sites.  It 
was assumed that about one-half (250 acres) of the disturbance for new characterization and monitoring 
wells would occur on land owned or managed by others adjacent to the NNSS on the Nevada Test and 
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Training Range, and BLM land.  Almost all of the 420 acres of land disturbance for the Soils Projects 
sites would occur on the Nevada Test and Training Range.  For purposes of analysis and because of the 
close proximity of the portions of the Nevada Test and Training Range, and BLM land that would be 
disturbed, all land disturbances associated with these Environmental Restoration Program activities are 
included with NNSS land disturbances. 

Ground-disturbing soils remediation project activities would include onsite surveys and monitoring, soil 
sampling, clean closure, and/or closure in place.  Clean closure would entail mechanical removal and 
disposal of contaminated soils in an NNSS LLW waste management facility (based on approved clean-up 
levels).  Closure in place would create very low levels of land disturbance and would consist of 
establishing appropriate administrative controls (land use restrictions) and/or physical barriers (fences) to 
control access to contaminated sites and allowing  radioactive decay to gradually decrease the level of 
contamination.  Up to approximately 420 acres of land on the NNSS and Nevada Test and Training Range 
(exclusive of the TTR) would be affected if clean closure were selected for remediating both the Project 
57 and Small Boy soils sites.  Those areas have been previously disturbed, although they continue to 
support native vegetation and are used by wildlife.  The Project 57 site consists of about 100 acres of 
four-wing saltbush (Atriplex canescens)/Anderson’s wolfberry vegetation, and the Small Boy site consists 
of about 320 acres of shadscale saltbush/rabbit thorn or Shockley’s desert thorn (Atriplex confertifolia-
Lycium pallidum or Lycium shockleyi) vegetation in the eastern portions of Frenchman Flat.  Both the 
Project 57 and Small Boy sites are in areas that would be considered sensitive habitats due to high 
susceptibility of their soils to wind erosion if disturbed. 

Development of up to 50 groundwater characterization and monitoring wells on the NNSS and Nevada 
Test and Training Range would disturb up to 500 acres; approximately one-half of which are located on 
the Nevada Test and Training Range in blackbrush (Coleogyne ramosissima)/Nevada jointfir (Ephedra 
nevadensis), spiny mendora (Menodora spinescens)/Anderson’s wolfberry, Anderson’s wolfberry/spiny 
hopsage (Grayia spinosa), and four-wing saltbush/Anderson’s wolfberry vegetation associations, with the 
balance located on the NNSS in primarily blackbrush shrubland and Nevada jointfir shrubland.  These are 
all common vegetation alliances and associations.  On the NNSS, the blackbrush and Nevada jointfir 
shrubland alliances are the first and fifth most prevalent vegetation alliances, respectively, accounting for 
a combined 286,221 acres.  Because the locations of the characterization and monitoring wells are not 
known at this time, it is not possible to know for certain, but it is very possible that some of them could be 
located in habitats that would be considered pristine, sensitive, or diverse  The amount of vegetation and 
soil that would be disturbed is not expected to reduce the viability of any of the potentially affected 
vegetation alliances or associations or have a substantial negative impact on biodiversity, or wetlands and 
springs in these areas.  In the longer term, Environmental Restoration Program activities at the NNSS 
would have a beneficial effect on biological resources because contamination would be removed or 
stabilized, some buildings would be removed, and areas would be revegetated with native plant species 
appropriate to the sites, thus improving existing habitat conditions.  

5.1.7.1.1.3 Nondefense Mission 

Under the No Action Alternative, DOE/NNSA would continue maintaining and repairing existing 
infrastructure and taking measures to improve energy efficiency and conservation.  These activities may 
create some minor disturbances at existing facilities, but would not disturb previously undisturbed land.  
Therefore, there would be no new or additional impacts on vegetation.  All new land disturbances related 
to the Nondefense Mission (2,650 acres) would be related to potential construction of a 240-megawatt 
commercial solar power generation facility in Area 25.  This project is discussed below under the 
Conservation and Renewable Energy Program. 
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General Site Support and Infrastructure Program.  Under the No Action Alternative, small projects to 
maintain and repair NNSS facilities would occur at existing facilities in previously disturbed areas and are 
not anticipated to directly affect biological resources. 

Conservation and Renewable Energy Program. Measures taken to increase energy efficiency, fuel 
efficiency, and water conservation would occur at existing facilities and are not anticipated to directly 
affect biological resources. 

Under the No Action Alternative, NNSA would allow construction of up to 240 megawatts of commercial 
solar power generation that would permanently disturb about 2,650 acres of creosote bush/white bursage 
habitat in Area 25 and nearby off-NNSS areas (for transmission line construction).  Much of the area of 
potential disturbance, primarily north and west of Lathrop Wells Road, is considered to be sensitive 
habitat.  The entire facility would be graded and stabilized to minimize soil erosion and maintained in an 
unvegetated condition.  Additionally, access roads and utilities would be constructed to support the 
facilities.  There are approximately 150,800 acres of creosote bush/white bursage habitat on the NNSS.  
Disturbance of up to 2,650 acres for a commercial solar power generation facility and associated 
transmission lines would affect about 1.8 percent of the habitat type on the NNSS and only about 
0.3 percent of overall undisturbed land.  The amount of vegetation and soil that would be disturbed is not 
expected to reduce the viability of creosote bush/white bursage vegetation in the region or have a 
substantial negative impact on biodiversity in this area. 

Other Research and Development Programs.  The Nevada National Environmental Research Park in 
Area 5 contains two existing facilities used to support outside scientific research on long-term 
environmental health.  Future research programs could include activities such as habitat reclamation and 
remediation, which could potentially cause impacts on vegetation and soils due to ground disturbance and 
increased access to previously undisturbed land.  No such activities are being proposed at this time. 

5.1.7.1.2 Impacts on Wildlife 

Under the No Action Alternative, most impacts on wildlife from DOE/NNSA activities would be 
temporary.  Many of those temporary disturbances would occur in areas adjacent to previously disturbed 
areas that may possess marginal value as wildlife habitat, such as off-road vehicular traffic associated 
with Office of Secure Transportation training and exercises, which would occur within about 100 feet 
from the edge of existing roads.  During periods of any human activity in an area, larger and more mobile 
species of wildlife would leave the area during the period of disturbance but smaller and less mobile 
species may be subject to direct injury and mortality.  In addition to these direct effects, disturbance of 
vegetation, particularly in large blocks, could adversely impact wildlife populations through loss and 
fragmentation of cover, breeding, traveling, and foraging habitat.  However, disturbance of up to 
4,460 acres of habitat would represent only about 0.56 percent of undisturbed habitat on the NNSS, with 
the largest contiguous area of land disturbance being 2,650 acres for a commercial solar power generation 
facility.  In addition, predation could increase as construction displaces wildlife from protective cover to 
uncovered habitat. 

Noise associated with DOE/NNSA activities would impact wildlife in various ways, depending on the 
nature and location of the noise source and the particular species of wildlife.  Where noises from human 
activities are fairly constant, such as the Area 5 RWMC, animals become accustomed and use the habitat 
around the noise source in accordance with their individual comfort levels.  For some species, such as 
coyotes, human occupation of an area may be an opportunity for foraging.  Other species are less 
adaptable to human presence.  Sudden loud noises such as explosives detonations could startle wildlife, 
resulting in impacts on certain species.  If sudden loud noises were to occur near vital water sources, they 
could cause large and mobile species of wildlife to avoid them until the disturbance subsides, which could 
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affect animal species that depend on those water sources.  Most DOE/NNSA activities that would create 
sudden loud noises or other large disturbances that would cause wildlife to flee an area are sporadic and 
of such short duration that it is doubtful they would cause significant interference with wildlife activities, 
including foraging and visiting drinking water sources.  Nesting birds may flush from their nests in 
response to a sudden loud noise; however, based on experience at Cape Canaveral, nesting birds respond 
to Space Shuttle launch noise by flying away from the nests and then returning within a few minutes 
(FAA 2002). 

5.1.7.1.3 Impacts on Sensitive and Protected Species 

Based on previous studies, data are available to delineate desert tortoise habitat on the NNSS 
(Rautenstrauch et al. 1994) (see Chapter 4, Figure 4–16) and to make quantitative estimates of potential 
impacts on desert tortoises (DOE/NV 1998b) at the alternative, mission, and program levels for proposed 
activities at the NNSS.  Similar detailed data are not available for other sensitive and protected species 
that inhabit the NNSS.  For those species, the impact assessment is qualitative and only at the alternative 
level. 

Table 5–29 displays the potential impacts on the desert tortoise under the No Action Alternative.  
Overall, implementation of the No Action Alternative, including all DOE/NNSA activities and a 
240-megawatt commercial solar power generation facility, would result in disturbance of up to 
3,705 acres of desert tortoise habitat (about 1.2 percent of remaining tortoise habitat on the NNSS) and 
impact 133 to 213 tortoises.  DOE/NNSA activities under the No Action Alternative would disturb a total 
of 1,055 acres of tortoise habitat; this represents about 0.3 percent of the remaining tortoise habitat on the 
NNSS.  Disturbance of this amount of habitat and associated activities would result in a potential take of 
8 to 29 tortoises due to projects and activities, as well as up to 125 on NNSS roads for a total of 133 to 
172, all by harassment; however, as noted earlier in this section, based on operating experience at the 
NNSS since 1992, an average of no more than 1 desert tortoise is expected to be taken by injury or 
mortality due to vehicle collisions each year.  These values do not exceed the total threshold limits 
(2,710 acres and 194 tortoises) of the 2009 Biological Opinion (USFWS 2009a).  Potential impacts on the 
desert tortoise from development of a commercial solar power generation facility under the No Action 
Alternative are addressed below under the Conservation and Renewable Energy Program. 

In the following discussion of potential impacts on desert tortoises resulting from missions and programs 
under the No Action Alternative, if  the level of incidental take is reached and anticipated to be exceeded 
during the course of actions, such an incidental take would represent new information requiring 
reinitiation of consultation with USFWS and review of the reasonable and prudent measures in the 
2009 Biological Opinion (USFWS 2009a). 

Compared to most other special status animal species on the NNSS, the western burrowing owl (Athene 
cunicularia hypugaea,) requires greater management attention because it occupies the flat, open valley 
bottoms in each of the three ecoregions found on the NNSS; primarily Yucca Flat (Transition Ecoregion), 
Frenchman Flat, Jackass Flats (both Mojave Desert Ecoregion), and near Buckoard Mesa (Great Basin 
Desert Ecoregion).  Except for Buckboard Mesa, these are areas on the NNSS where most ongoing 
activities occur and where most future activities are likely to occur (Hall et al. 2003).  NNSA/NSO 
activities, such as emplacing culverts and pipes, road building, digging pits and channels, and mound 
building have benefited the burrowing owl directly by increasing the number of available burrows for 
owls to use and indirectly by altering the natural habitat so it is more suitable for owls (Hall et al. 2003).  
Data developed by Hall et al. 2003 indicate that creation of a buffer area of about 60 meters around active 
burrowing owl burrows would preclude flushing birds by either human pedestrian or vehicular activity.  
Because the burrowing owl is protected under the Migratory Bird Treaty Act, NNSA enforces this buffer 
area around active burrows. 
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Table 5–29  Potential Impacts on Desert Tortoises Under the No Action Alternative 

Mission/Program 
Primary Locations of 

Activities 

Area of Desert 
Tortoise Habitat 

Disturbance 
(acres) 

<allowable take> 

Maximum Desert 
Tortoise Abundance 

(number per 
square mile) a 

Number of 
Desert 

Tortoises 
Affected b 

<allowable 
take> 

Stockpile Stewardship and 
Management Program 

Yucca Flat and 
Frenchman Flat 

280 c
<500> 

Low (10–45) 4 to 20 
<10> 

Nuclear Emergency Response, 
Nonproliferation, and 
Counterterrorism Programs 

Frenchman Flat, Yucca 
Flat, and Mercury 
Valley 

15 Low (10–45) 0 to 1 

Work for Others Program Yucca Flat, Frenchman 
Flat, Mercury Valley, 
and Fortymile Canyon 

None 
<500> 

N/A N/A 
<10> 

National Security/Defense 
Mission Total 

 295 
<1,000> 

 4 to 21 
<20> 

Waste Management Frenchman Flat 190 
<100> 

Very Low 
(0–10) 

0 to 3 
<2> 

Environmental Restoration – 
Soils Project 

Frenchman Flat, and, 
Nevada Test and 
Training Range 

320 d

<10> 
Very Low 

(0–10) 
0 to 5 
<2> 

Environmental Restoration – 
Underground Test Area Project 

Yucca Flat and 
Frenchman Flat 

250 e Low (10–45) 4 to 18 e 

Environmental Management 
Mission Total 

 760 
<110> 

 4 to 26 
<4> 

General Site Support and 
Infrastructure 

NNSS None 
<100> 

N/A N/A 
<10> 

Renewable Energy 
(DOE/NNSA) 

NNSS None 
<1,500> 

N/A N/A 
<35> 

Nondefense Mission Total  None  N/A 
Nonprogrammatic Takes on 
NNSS Roads 

NNSS None 
<None> 

 125 
<125> 

Total DOE/NNSA  1,055 
<2,710> 

 133 to 172 
<194> 

Commercial Solar Power 
Generation Facility 

Jackass Flats 2,650 f Very Low (0–10) 0 to 41 

Total  3,705  133 to 213 
N/A = not applicable; NNSA = National Nuclear Security Administration; NNSS = Nevada National Security Site. 
a Desert tortoise abundance class from Woodward et al. 1998. 
b Acres of Disturbance/640 × Maximum Desert Tortoise Abundance range 
c  Dynamic experiments in boreholes, drillback operations, and one-half of high explosives experiments and Office of Secure 

Transportation training proposed under the No Action Alternative would be located outside of the range of the desert 
tortoise and are not included in this table. 

d A total of 420 acres would be disturbed at Soils Project sites on the NNSS and Nevada Test and Training Range but only the 
Small Boy site (320 acres) in the Frenchman Flat area would be within desert tortoise habitat. 

e  A total of 10 acres of tortoise habitat disturbance and 2 takes by harassment are allowable for all Environmental Restoration 
activities at the NNSS under the Final Programmatic Biological Opinion for Implementation of Actions Proposed on the 
Nevada Test Site, Nye County, Nevada. 

f  2,400 acres would be required for a commercial solar power generation facility with 240 megawatts capacity and about 
250 acres would be used for transmission line right-of-way to connect the facility to the main transmission grid. 
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Other sensitive and protected bird species would be primarily impacted by disturbance during the nesting 
season.  If active nests of sensitive and otherwise protected bird species are located during pre-project 
biological surveys NNSA would avoid impacting the nests until the young birds fledge.  In compliance 
with the Migratory Bird Treaty Act, if it were imperative to disturb an active nest of any bird species 
protected under the act, NNSA would consult with USFWS prior to taking any action that would affect 
the nest or nesting birds.  For example, in 2009, three nests with chicks were protected from harm, 
including one Say’s phoebe nest with four chicks and two nests of unknown species, each with chicks.  
Activities that may have caused harm to these nests were postponed until the chicks fledged and the nests 
were empty (DOE/NV 2010). 

Impacts on the western red-tailed skink (Eumeces gilberti rubricaudatus), a potentially sensitive species 
of reptile, would be small because it is widespread regionally and occupies small pockets of isolated 
habitat in the western and northwestern portions of the NNSS (NSTec 2010j) that would not be subject to 
land disturbance under the No Action Alternative.  The western red-tailed skink may be found in dry 
rocky areas, but tends to be more abundant in rocky areas near intermittent or permanent streams and 
springs (Stebbins 2003; NSTec 2007). 

At least 13 sensitive species of bats are known to occur at the NNSS or in adjacent areas.  Tunnels, 
abandoned mine shafts and adits, natural caves and alcoves, and buildings at the NNSS may be used by 
bats as maternity roosts, night roosts, day roosts, and foraging sites (NSTec 2010j).  Closure of unused 
tunnels and abandoned mine features could impact bats by reducing habitat necessary for them to 
reproduce and raise young and to fulfill other functions important to their survival.  Prior to closing such 
facilities, NNSA/NSO conducts surveys and determines the level and type of use, if any, of these sites and 
installs bat gates and other means to ensure adequate closure and still provide access for bats.  When bats 
are found occupying buildings, they are captured and relocated to other areas of the NNSS.  These 
measures reduce any impacts on bats from DOE/NNSA activities at NNSS to very low and in large 
measure are beneficial to the various species of bats that inhabit the NNSS. 

Appendix F, Figure F–1, shows the known locations of sensitive plant populations on the NNSS.  NNSA 
routinely monitors the populations of these species to assess plant density and vigor and to identify any 
threats or impacts on the species.  As new populations of sensitive plants are found on the NNSS, maps 
and databases are updated to ensure they are afforded the appropriate protection under Federal and state 
law.  NNSA uses this information in planning projects to avoid impacting sensitive plant species.  In 
addition to regular monitoring, biological surveys are conducted before any potential ground-disturbing 
activities, and if previously unknown populations of sensitive plants were discovered, NNSA would take 
reasonable measures to avoid those areas; however, if avoidance is not possible, there are no specified 
mitigation measures and the susceptible population would be lost.  In this regard, it is important to note 
that most sensitive plant populations are located in portions of the NNSS that would be unlikely to be 
disturbed by any of the activities proposed under the No Action Alternative.  Two sensitive species of 
plants occur in the valleys and would be more susceptible to being impacted: Camisonnia megalantha, 
Cymopterus ripleyi var. saniculoides.  Others like Eriogonum concinnum are growing on disturbed areas, 
such as road cuts and cut slopes for well pads. 

5.1.7.1.3.1 National Security/Defense Mission 

Land disturbance of about 295 acres for National Security/Defense Mission activities in desert tortoise 
habitat could result in the potential take of from 4 to 21 tortoises, all by harassment.  The amount of 
potential land disturbance is within the threshold value given in the 2009 Biological Opinion 
(USFWS 2009a) for the National Security/Defense Mission (1,000 acres).  The take of tortoises could 
marginally exceed the threshold value (20) given in the 2009 Biological Opinion for the National 
Security/Defense Mission. 



Chapter 5 
Environmental Consequences 

 
 

 
  5-127 

Stockpile Stewardship and Management Program.  Most Stockpile Stewardship and Management 
Program activities would occur in the Yucca Flat and Frenchman Flat areas of the NNSS and incur about 
280 acres of potential land disturbance within desert tortoise habitat in these areas.  The estimated number 
of tortoises taken by harassment would  range from 4 to 20.  The acres of potential disturbance would 
meet the threshold value in the 2009 Biological Opinion (USFWS 2009a), but the maximum potential 
take of desert tortoises would exceed the threshold value (10). 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Releases of 
chemicals and biological simulants would occur at many locations at the NNSS, mostly within previously 
disturbed areas such as NPTEC, Test Cell C, and established training areas; however up to 15 such 
releases may occur in undisturbed desert tortoise habitat, resulting in 15 acres of disturbance, which 
would impact up to 1 tortoise.  The 2009 Biological Opinion (USFWS 2009a) does not include a 
designation for this program area; however, biological simulant and chemical releases would result 
primarily from Work for Others Program activities.  As such, the 15 acres of potential disturbance would 
be within the 500 acres allotted to the Work for Others Program, and the number of tortoises potentially 
taken by harassment would be well within the allowable take (10) in the 2009 Biological Opinion. 

Work for Others Program.  Because no new land disturbances are anticipated under the Work for 
Others Program, none of the parameters of the 2009 Biological Opinion (USFWS 2009a) would likely be 
exceeded. 

5.1.7.1.3.2 Environmental Management Mission 

Under the No Action Alternative, DOE/NNSA Environmental Management Program activities would 
disturb a total of 760 acres of land within desert tortoise habitat because 100 acres of land at Project 57 
under the Soils Project and one-half of the proposed groundwater characterization and monitoring wells 
under the UGTA Project would not be within desert tortoise habitat.  The potential take of desert tortoises 
would range from 4 to 26, all by harassment.  The area of desert tortoise habitat that would be disturbed 
exceeds the threshold (110 acres) of the 2009 Biological Opinion (USFWS 2009a) and the potential take 
of tortoises could exceed the allowable take (4) of the 2009 Biological Opinion. 

Waste Management Program.  The Area 5 RWMC is located in Frenchman Flat, and the 1,900 acres of 
new land disturbance would potentially affect up to three desert tortoises, all by harassment.  The acres of 
potential disturbance and the number of potentially affected desert tortoises would exceed the allowable 
take (100 acres and 2 tortoises) in the 2009 Biological Opinion (USFWS 2009a). 

Environmental Restoration Program.  The only Soils Project site located within the range of the desert 
tortoise is the Small Boy site (320 acres).  Although some groundwater characterization and monitoring 
wells may be developed within desert tortoise habitat, most would be sited outside of such habitat in the 
northwestern NNSS and adjacent Nevada Test and Training Range.  For purposes of this analysis, it was 
assumed that 250 acres of land disturbance associated with such well development would occur in desert 
tortoise habitat.  The 570 acres of new land disturbance would potentially affect from 4 to 23 desert 
tortoises, all by harassment.  The acres of potential disturbance and the number of potentially affected 
desert tortoises would exceed the allowable take of the 2009 Biological Opinion (i.e., 10 acres and 
2 tortoises). 

5.1.7.1.3.3 Nondefense Mission 

Under the No Action Alternative, DOE/NNSA Nondefense Mission activities would not disturb 
previously undisturbed land; however they could cause some temporary short-term elevated noise levels 
in the immediate vicinity of the facilities that would temporarily disturb wildlife in the local area.  
Therefore, there would be no new or additional impacts on the desert tortoise.  A potential solar power 
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generation facility considered under this alternative is discussed below under the Conservation and 
Renewable Energy Program. 

General Site Support and Infrastructure Program.  Under the No Action Alternative, small projects to 
maintain and repair NNSS facilities would occur at existing facilities in previously disturbed areas and are 
not anticipated to affect desert tortoises. 

Conservation and Renewable Energy Program. Measures taken to increase energy efficiency, fuel 
efficiency, and water conservation would occur at existing facilities and are not anticipated to affect 
desert tortoises. 

Under the No Action Alternative, NNSA would consider allowing development of a commercial solar 
power generation facility on about 2,400 acres in Area 25 of the NNSS.  To interconnect a commercial 
solar power generation facility to the electrical grid would require some construction of transmission 
lines.  Assuming that up to 10 miles of new transmission line with a right-of-way 200 feet wide would be 
needed for a solar power generation facility with 240 megawatts of capacity on the NNSS, an additional 
approximately 250 acres of land would be disturbed.  Most of the transmission line impacts would occur 
off of the NNSS on BLM and private land.  The 240-megawatt facility would be located within the range 
of the desert tortoise and would permanently disturb its habitat.  The number of desert tortoises 
potentially affected by this project would range from none to 41.  This estimate is conservative because, 
within the portion of Area 25 where a solar power generation facility would be located, the soils tend to 
be too sandy to provide suitable tortoise burrow sites and there are very few, if any, tortoises actually 
inhabiting the area.  The commercial solar power generation facility is not covered by the 2009 Biological 
Opinion (USFWS 2009a) and would require consultation among the project proponents, USFWS, and 
BLM to develop a project-specific Biological Opinion. 

5.1.7.2 Expanded Operations Alternative 

5.1.7.2.1 Impacts on Vegetation 

Under the Expanded Operations Alternative, DOE/NNSA proposed activities at NNSS would impact 
native vegetation directly by clearing areas or by crushing or breaking due to vehicular or pedestrian 
traffic.  Crushed plants may recover if they are not too severely damaged and the cause of crushing does 
not damage their roots.  Where vegetation must be removed to accomplish the activity, even though the 
activity would last only a relatively short period of time, recovery of the site would likely take many 
years.  In addition, removal or weakening of native vegetation would increase the opportunity for invasive 
and weedy species to invade the disturbed areas, which could prolong or even preclude the ability of 
native vegetation to recolonize the area.  Some of the areas where activities would occur may be 
considered important habitats and are addressed, as appropriate, in this section.  Table 5–1 displays 
estimated areas of land disturbance by alternative, mission, and program for DOE/NNSA activities and 
commercial and demonstration projects at the NNSS.  The impacts of habitat disturbance on wildlife and 
sensitive and protected species under the Expanded Operations Alternative are addressed in 
Sections 5.1.7.2.2 and 5.1.7.2.3, respectively. 

Overall, under the Expanded Operations Alternative about 3.3 percent (25,877 acres) of undisturbed 
habitat on the NNSS would be disturbed.  Most of this disturbance would occur in Yucca Flat, Frenchman 
Flat, and Jackass Flats, although some activities, such as releases of chemicals and biological simulants 
and Office of Secure Transportation training and exercises may occur in almost any area of the NNSS.  
About 10,350 acres of land disturbance under the Expanded Operations Alternative would be the result of 
potential development of commercial solar power generation facilities (including associated transmission 
lines) in the Jackass Flats in Area 25 and 50 acres the result of development of a geothermal 
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demonstration project.  The remaining 15,527 acres of land disturbances would be attributed to 
DOE/NNSA activities. 

The primary vegetation alliances that would be impacted by Expanded Operations Alternative activities 
are creosote bush/white bursage shrubland, Nevada jointfir shrubland, saltbush shrubland, blackbrush 
shrubland, and burrobush/wolfberry shrubland.  These vegetation alliances cover about 150,800 acres, 
106,000 acres, 25,900 acres, 180,250 acres, and 20,250 acres, respectively, or a total of about 56 percent 
of the NNSS (DOE/NV 2000d).  Because of the prevalence of the affected vegetation types on the NNSS, 
as well as regionally, and the geographical distribution of impacts, this level of habitat disturbance would 
not reduce the viability of any of the potentially affected vegetation alliances or have substantial negative 
impacts on biodiversity.  However, some areas of creosote bush/white bursage vegetation in Frenchman 
Flat and blackbrush vegetation in Yucca Flat are considered sensitive habitat because the soils are 
particularly vulnerable to wind erosion if disturbed and require long periods of time to recover.  NNSA 
would avoid activities that would disturb soils in this sensitive habitat to the extent reasonably possible. 

5.1.7.2.1.1 National Security/Defense Mission 

Up to 13,455 acres of vegetation (about 1.7 percent of undisturbed land on the NNSS) would be impacted 
by National Security/Defense Mission projects and activities under the Expanded Operations Alternative.  
A number of new facilities for supporting the National Security/Defense Mission programs are proposed 
under the Expanded Operations Alternative.  Some National Security/Defense Mission activities that 
occur in portions of Frenchman Flat could impact sensitive habitat, but those habitat areas would be 
avoided if reasonably possible. 

Stockpile Stewardship and Management Program.  With the exception of a potential underground 
nuclear test (if so directed by the President), some explosives experiments, depleted uranium experiment 
sites, drillback operations, and Office of Secure Transportation training and exercises, all Stockpile 
Stewardship and Management Program activities would occur at existing facilities and would not cause 
any new or additional direct impacts on biological resources.  Stockpile Stewardship and Management 
Program activities that would occur outside of existing facilities would likely affect vegetation directly 
due to disturbance of up to about 12,805 acres of land, which represents about 1.6 percent of undisturbed 
land on the NNSS.   

Development of the proposed training facility for the Office of Secure Transportation would displace 
10,000 acres of blackbrush and Nevada jointfir shrublands along the western margins of Yucca Flat.  
These two vegetation alliances cover about 286,250 acres of the NNSS.  The proposed training facility 
would disturb about 3.5 percent of the combined area covered by these two vegetation alliances on the 
NNSS.  The remaining 2,805 acres of potential land disturbance attributed to the Stockpile Stewardship 
and Management Program under the Expanded Operations Alternative would be primarily located in the 
Yucca Flat and Frenchman Flat areas. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  The NNSS 
would provide research, development, and training in support of the Arms Control, Nuclear Forensics, 
Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  To provide increased 
support to these activities, NNSA would develop an Arms Control Treaty Verification Test Bed and an 
Urban Warfare Complex at the NNSS.  These new facilities would result in about 200 acres of permanent 
land disturbance in the Frenchman Flat and Yucca Flat areas and would most likely affect one or more of 
the following vegetation alliances: creosote bush/white bursage, saltbrush, Nevada jointfir, blackbrush, 
and burrobush/wolfberry.  As under the No Action Alternative, about 15 acres of land would be 
temporarily disturbed for experiments involving releases of biological simulants and chemicals. 
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Other arms control and counterterrorism activities would include training exercises in large, remote areas 
that involve the use of explosives and live fire. Areas where these exercises would be conducted would be 
accessible to pedestrians and on- and off-road vehicles; however, areas used for these activities have been 
used for similar activities for many years and no additional land areas would be affected.  These activities 
are expected to disturb native vegetation, but are not expected to reduce the viability of vegetation, 
including special status plant species.   

Work for Others Program.  Under the Expanded Operations Alternative, NNSA would continue to host 
the projects of other Federal agencies such as DoD and DHS, as well as other Federal, state, and local 
government agencies and nongovernmental organizations.  Projects such as treaty verification activities, 
nonproliferation projects, counterproliferation research and development, and counterterrorism projects 
would include localized on-the-ground operations, including explosives detonations, military hardware 
field testing, chemical and biological simulant releases, and personnel field training. These operations 
would occur in various locations at the NNSS, many in remote, high-desert environments, and could 
potentially disturb native vegetation; however, the areas used for these activities have been used for 
similar activities for many years, and no additional land areas would be affected. 

About 15 acres of land would be disturbed by construction of new support buildings at existing aviation 
facilities on the NNSS.  About 20 acres of land would be disturbed in Area 15 of the NNSS for 
radioactive tracer experiments.  In addition, as part of its Work for Others Program, NNSA would 
permanently disturb about 400 acres of land for various facilities, such as an Improvised Explosives 
Device Research and Defeat Facility and Active Interrogation Facilities.  At this time, there are no 
specific plans or locations for these facilities, but they would most likely be located in Frenchman Flat or 
Yucca Flat, potentially affecting the same vegetation alliances as noted under Nuclear Emergency 
Response, Nonproliferation, and Counterterrorism Programs, above.  Some areas of sensitive habitat may 
be impacted, but these areas would be avoided to the extent possible. 

5.1.7.2.1.2 Environmental Management Mission 

Under the Expanded Operations Alternative, up to 1,555 acres of land (about 0.2 percent of undisturbed 
land on the NNSS) would be disturbed, for Environmental Management activities, over the next 10 years.  
Specific impacts related to habitat disturbance are discussed for each Environmental Management 
program. 

Waste Management Program.  Under the Expanded Operations Alternative, waste management 
facilities would continue to operate in Areas 5, 6, 9, 11, and 23.  The Area 5 RWMC would continue to 
operate within the approximately 740-acre area set aside for radioactive waste management, and 
approximately 600 acres of that area would be permanently disturbed by construction of new disposal 
cells.  If necessary, DOE/NNSA would develop two new sanitary waste facilities at the NNSS.  One 
would be located in Mercury Valley and would permanently disturb up to 15 acres of Nevada jointfir 
shrubland.  A second sanitary waste facility would be developed in Area 25 to accept waste from 
Environmental Restoration demolition projects under the Industrial Sites Project.  The new Area 25 
sanitary waste disposal facility would permanently disturb about 20 acres of creosote bush/white bursage 
shrubland.  Operations within other existing waste management facilities are not anticipated to disturb 
additional land and would not result in any additional habitat loss. 

Environmental Restoration Program.  Under the Expanded Operations Alternative, the NNSA 
Environmental Restoration Program would continue in compliance with the most recent version of the 
FFACO to characterize, monitor, and remediate, as necessary, identified contaminated areas, facilities, 
soils, and groundwater.  Impacts on vegetation from these activities would be the same as under the 
No Action Alternative. 
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5.1.7.2.1.3 Nondefense Mission 

Under the Expanded Operations Alternative, DOE/NNSA Nondefense Mission activities would disturb 
up to 517 acres of previously undisturbed land; about 467 acres for the rebuild of the 138-kilovolt electric 
transmission line on the NNSS and about 50 acres for a proposed 5 megawatt photovoltaic electrical 
generation facility in Area 6.  A potential commercial solar power generation facility and a potential 
geothermal power generation facility demonstration project considered under this alternative are 
discussed below under the Conservation and Renewable Energy Program. 

General Site Support and Infrastructure Program.  NNSA would continue to conduct small projects 
to maintain and repair NNSS facilities in previously disturbed areas that are not anticipated to directly 
affect vegetation.  A proposed rebuild of the existing 138-kilovolt transmission line between Mercury 
Substation in the south and Valley Substation in the northern part of the NNSS would disturb an 
estimated 467 acres of vegetation.  Most of that disturbance would be from crushing vegetation due to 
vehicular access, with only a small area around the base of each transmission line structure, and some 
new access roads resulting in the only areas that would be cleared of vegetation.  Being a linear project, it 
would affect a large number of different vegetation alliances and associations, but would only affect an 
important habitat in Frenchman Flat, where it would cross sensitive creosote bush/white bursage 
shrubland.  Applications of water sprays and other measures during construction would reduce wind 
erosion in this sensitive habitat. 

Conservation and Renewable Energy Program. Measures taken to increase energy efficiency, fuel 
efficiency, and water conservation would occur at existing facilities and are not anticipated to directly 
affect biological resources. 

NNSA proposes to construct, operate, and maintain a 5-megawatt photovoltaic solar power generation 
facility in Area 6, on Yucca Flat.  The proposed facility would result in permanent disturbance to about 
50 acres of saltbrush shrubland and would not affect any important habitats on the NNSS.  There are 
about 25,900 acres of saltbrush shrubland on the NNSS (DOE/NV 2000d), of which the proposed 
photovoltaic solar power generation facility would impact about 0.2 percent. 

Under the Expanded Operations Alternative, NNSA would host a Geothermal Demonstration Project.  
The potential location for such a facility is unknown, but would likely be located in one of the areas 
identified as having potential hot dry rocks in Areas 10, 12, 15, 18 or 25 (see Figure A–2 in Appendix A).  
Up to about 50 acres of vegetation would be disturbed for development of a Geothermal Demonstration 
Project, but it is not possible at this time to determine the specific impacts. 

Under the Expanded Operations Alternative, NNSA would allow construction of one or more commercial 
solar power generation facilities with up to 1,000 megawatts of generating capacity.  Development of 
these facilities and associated electrical transmission lines to interconnect with the main transmission grid 
would permanently disturb about 10,000 acres and 300 acres, respectively, of creosote bush/white bursage 
habitat in Area 25 and other vegetation alliances in nearby offsite areas.  Much of the area of potential 
disturbance, primarily north and west of Lathrop Wells Road, is considered to be sensitive habitat due to 
susceptibility of the soils to wind erosion.  However, the entire facility would be graded and stabilized to 
minimize soil erosion and maintained in an unvegetated condition.  Disturbance of up to 10,000 acres on 
the NNSS (300 acres of disturbance would be off of the NNSS for transmission line construction) for 
commercial solar power generation facilities would affect about 1.3 percent of undisturbed land and about 
6.6 percent of creosote bush/white bursage shrubland on the NNSS.  The amount of vegetation and soil 
that would be disturbed is not expected to reduce the viability of creosote bush/white bursage vegetation 
in the region or have a substantial negative impact on biodiversity in this area. 
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Other Research and Development Programs.  The Nevada National Environmental Research Park in 
Area 5 contains two existing facilities used to support outside scientific research on long-term 
environmental health.  Future research programs could include activities such as habitat reclamation and 
remediation, which could potentially cause impacts on vegetation and soils due to ground disturbance and 
increased access to previously undisturbed land.  No specific activities are proposed at this time. 

5.1.7.2.2 Impacts on Wildlife 

Under the Expanded Operations Alternative, most impacts on wildlife from DOE/NNSA activities would 
be sporadic and short term.  Many of those disturbances would occur in areas adjacent to previously 
disturbed areas that may possess marginal value as wildlife habitat, such as off-road vehicular traffic 
associated with Office of Secure Transportation training and exercises, which would occur within about 
100 feet from the edge of an existing road.  During periods of any human activity in an area, larger and 
more mobile species of wildlife would leave the area during the period of disturbance, but smaller and 
less mobile species may be subject to direct injury and mortality.  In addition to these direct effects, loss 
of  large blocks of habitat, such as for commercial solar power generation facilities or the Office of 
Secure Transportation training area, could adversely impact wildlife populations through loss and 
fragmentation of cover, breeding, traveling, and foraging habitat.  In addition, predation could increase as 
construction and other disturbances displace wildlife from protective cover to uncovered habitat. 

Noise associated with DOE/NNSA activities would impact wildlife in various ways, depending on the 
nature and location of the noise source and the particular species of wildlife.  Where noises from human 
activities are fairly constant, such as the Area 5 RWMC, animals become accustomed and use the habitat 
around the noise source in accordance with their individual comfort levels.  For some species, such a 
coyotes, human occupation of an area may be an opportunity for foraging on trash.  Other species are less 
adaptable to human presence.  Sudden loud noises such as explosives detonations could startle wildlife, 
resulting in impacts on certain species.  If sudden loud noises were to occur near vital water sources, they 
could cause large and mobile species of wildlife to avoid them until the disturbance subsides, which could 
affect animal species that depend on those water sources.  Most DOE/NNSA activities that would create 
sudden loud noises or other large disturbances that would cause wildlife to flee an area are sporadic and 
of such short duration that it is doubtful that they would cause significant interference with wildlife 
activities, including foraging and visiting drinking water sources.  Nesting birds may flush from their 
nests in response to a sudden loud noise; however, based on experience at Cape Canaveral, nesting birds 
respond to Space Shuttle launch noise by flying away from the nests and then returning within a few 
minutes (FAA 2002). 

In addition to these general impacts on wildlife, under the Expanded Operations Alternative, NNSA 
would conduct some activities under the Stockpile Stewardship and Management Program that could 
have additional impacts.  Most Stockpile Stewardship and Management Program activities would 
continue to occur at existing facilities.  At locations other than BEEF within the Nuclear and High 
Explosives Test Zone on the NNSS, the amount of explosives that may be used in experiments would be 
increased to 120,000 pounds of TNT-equivalent explosives.  In addition, up to three 40-acre areas would 
be established in Areas 2, 4, 12, and 16 for conducting explosives experiments involving depleted 
uranium.  Use of larger amounts of explosives at locations other than BEEF would result in a greater 
amount of noise and increase the area in which wildlife would be startled.   

Use of depleted uranium in experiments with explosives would deposit depleted uranium particles in the 
soil in a localized area.  Because depleted uranium is a low-activity, alpha-emitting radioactive material, it 
would have to be internalized by wildlife to induce radiologic effects (USAF 2006d).  Because of its high 
density, the air transport of depleted uranium is generally limited to relatively small particles, and most of 
the depleted uranium dust would be deposited within a distance of 100 meters from the source 



Chapter 5 
Environmental Consequences 

 
 

 
  5-133 

(EPA 1999). In general, depleted uranium deposited by airborne transport would be present on or near the 
soil surface, but would show minimal uptake by plant roots.  Depleted uranium is not effectively 
transported through the food chain because low-level organisms tend to excrete soluble uranium species 
quickly (Littleton 2006).  For this reason, the main pathways for incorporation into an organism would be 
inhalation and dermal absorption.  Dermal contact is considered a relatively unimportant type of exposure 
because little of the depleted uranium would pass across the skin into the blood. However, depleted 
uranium could enter systemic circulation through open wounds or from embedded fragments 
(WHO 2001).  Inhalation is the most likely pathway for depleted uranium to be internalized in wildlife.  
In humans, inhaled depleted uranium particles that reside in the lungs for long periods of time may 
damage lung cells and increase the possibility of lung cancer after many years (Littleton 2006).  Smaller 
species of mammals and reptiles and animals that live in burrows would be most susceptible to inhaling 
depleted uranium  particles.  However, development of most cancers, including lung cancer, require a 
number of years, and the majority of smaller/burrowing species do not live sufficiently long for such 
cancers to develop.  For instance, the life span of burrowing owls is less than 10 years. 

5.1.7.2.3 Impacts on Sensitive and Protected Species 

Based on previous studies, data are available to delineate desert tortoise habitat on the NNSS 
(Rautenstrauch et al. 1994) (see Chapter 4, Figure 4–16) and to make quantitative estimates of potential 
impacts on desert tortoises (DOE/NV 1998b) at the alternative, mission, and program levels for proposed 
activities at the NNSS.  Similar detailed data are not available for other sensitive and protected species 
that inhabit the NNSS.  For those species, the impact assessment is qualitative and only at the alternative 
level. 

Table 5–30 displays the potential impacts on the desert tortoise under the Expanded Operations 
Alternative.  Overall, implementation of the Expanded Operations Alternative, including all DOE/NNSA 
activities and one or more commercial solar power generation facilities with a 1,000-megawatt combined 
capacity, would result in disturbance of up to 13,760 acres of desert tortoise habitat (about 4.3 percent of 
remaining tortoise habitat on the NNSS) and potentially affect 163 to 346 tortoises (this estimate includes 
up to 125 tortoises taken by harassment on NNSS roads).  DOE/NNSA activities would disturb a total of 
3,370 acres of desert tortoise habitat (about 1 percent of the remaining tortoise habitat on the NNSS) and 
result in a potential take ranging from 38 to 60 tortoises due to DOE/NNSA project-related activities, as 
well as up to 125 on NNSS roads, for a total of 163 to 185, all by harassment.  As noted under the No 
Action Alternative, based on NNSA operating experience at the NNSS since 1992, all takes resulting 
from DOE/NNSA project activities would be by harassment, with no more than one desert tortoise per 
year expected to be taken by injury or mortality due to non-project/activity-related vehicle collisions.  
Although the area of tortoise habitat that would be affected exceeds the threshold (2,710 acres) of the 
2009 Biological Opinion (USFWS 2009a), the number of tortoises taken would not exceed the overall 
allowable takes (194 tortoises).  Potential impacts on the desert tortoise from development of a 
commercial solar power generation facility under the Expanded Operations Alternative are addressed 
below under the Conservation and Renewable Energy Program. 

Under the Expanded Operations Alternative, DOE/NNSA would continue to implement protective 
measures for sensitive species of plants and animals, as described under the No Action Alternative.  
Although the level of activities would be greater than under the No Action Alternative, the protective 
measures would greatly reduce the potential for adversely impacting any sensitive species, such as the 
burrowing owl, other migratory bird species, or bats.  Because there would be a greater amount of habitat 
disturbance in NNSS valleys under the Expanded Operations Alternative, sensitive plant species that 
inhabit the valley floors, such as Camisonnia megalantha, Cymopterus ripleyi var. saniculoides would be 
subject to more impact if avoidance is not possible. 
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Table 5–30  Potential Impacts on Desert Tortoises Under the Expanded Operations Alternative 

Mission/Program 
Primary Locations of 

Activities 

Area of Desert 
Tortoise Habitat 

Disturbance 
(acres) 

<allowable take> 

Maximum Desert 
Tortoise Abundance 
(number per square 

mile) a 

Number of 
Desert Tortoises 

Affected b 

<allowable 
take> 

Stockpile Stewardship and 
Management 

Yucca Flat and 
Frenchman Flat 

1,280 c
<500> 

Low (10–45) 20 to 90 
<10> 

 
Nuclear Emergency 
Response, Nonproliferation, 
and Counterterrorism 

Frenchman Flat, Yucca 
Flat, and Mercury Valley 

215 Low (10–45) 3 to 15 

Work for Others Yucca Flat, Frenchman 
Flat, Mercury Valley, and 
Fortymile Canyon 

435 
<500> 

Low (10–45) 7 to 31 
<10> 

National Security/Defense 
Mission Total 

 1,930 
<1,000) 

 30 to 136 
<20> 

Waste Management Frenchman Flat, Mercury 
Valley, and Jackass Flats 

635 
<100> 

Very Low 
(0–10) 

0 to 10 
<2> 

Environmental Restoration – 
Soils Project 

Frenchman Flat, and 
Nevada Test and 
Training Range 

320 d Very Low 
(0–10) 

0 to 5 
<2> 

Environmental Restoration – 
Underground Test Area 
Project 

Yucca Flat and 
Frenchman Flat 

250 e Low (10–45) 4 to 18 e 

Environmental 
Management Mission Total 

 1,205 
<110> 

 4 to 33<4> 

General Site Support and 
Infrastructure 

Frenchman Flat Mercury 
Valley Yucca Flat 

235 
<100> 

Low (10–45) 4 to 17 
<10> 

Renewable Energy 
(DOE/NNSA) 

 None 
<1,500> 

Low (10–45) N/A 
<35> 

Nondefense Mission Total  235 
<1,600> 

 4 to 17 
<45> 

Nonprogrammatic Takes 
on NNSS Roads 

NNSS None 
<None> 

 125 
<125> 

Total DOE/NNSA  3,370 
<2,710> 

 163 to 185 
<194> 

Commercial Solar Power 
Generation Facility 

Jackass Flats 10,300 f Very Low (0–10) 0 to 161 

Total  13,670  163 to 346 
NNSA = National Nuclear Security Administration; NNSS = Nevada National Security Site. 
a  Desert tortoise abundance class from DOE/NV 1998b. 
b  Acres of Disturbance/640 × Maximum Desert Tortoise Abundance 
c  The Office of Secure Transportation training facility, dynamic experiments in boreholes, drillback operations, and one-half 

of high explosives experiments and Office of Secure Transportation training proposed under the Expanded Operations 
Alternative would be located outside of the range of the desert tortoise and are not included in this table. 

d  A total of 420 acres would be disturbed at Soils Project sites on the NNSS and Nevada Test and Training Range but only 
the Small Boy site (320 acres) in the Frenchman Flat area would be within desert tortoise habitat. 

e A total of 10 acres of tortoise habitat disturbance and 2 takes by harassment are allowable for all Environmental Restoration 
activities at the NNSS under the Final Programmatic Biological Opinion for Implementation of Actions Proposed on the 
Nevada Test Site, Nye County, Nevada. 

f  One or more commercial solar power generation facilities with a combined capacity of 1,000 megawatts would require 
10,000 acres; about 300 acres would be used for transmission line right-of-way to connect the facility to the main 
transmission grid. 
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In the following program-level analyses under the Expanded Operations Alternative, take values that 
exceed the threshold limits of the 2009 Biological Opinion are noted.  If the level of incidental take is 
reached or anticipated to be exceeded during the course of actions, such an incidental take would 
represent new information requiring reinitiation of consultation with USFWS and review of the 
reasonable and prudent measures in the 2009 Biological Opinion. 

5.1.7.2.3.1 National Security/Defense Mission 

Under the Expanded Operations Alternative, National Security/Defense Mission activities could result in 
disturbance of up to 1,930 acres of desert tortoise habitat and the potential take of from 30 to 136 tortoises 
due to projects and activities, all by harassment.  This take would exceed the threshold values (1,000 acres 
and 20 tortoises) given in the 2009 Biological Opinion (USFWS 2009a) for the National Security/Defense 
Mission. 

Stockpile Stewardship and Management Program.  Most Stockpile Stewardship and Management 
Program activities would occur in the Yucca Flat and Frenchman Flat areas of the NNSS and incur about 
1,280 acres of potential land disturbance within desert tortoise habitat in these areas.  The estimated 
number of tortoises taken by harassment would  range from 20 to 90.  The acres of potential disturbance 
and the consequent potential take of desert tortoises would exceed the allowable take (500 acres and 
10 tortoises) in the 2009 Biological Opinion (USFWS 2009a). 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Under the 
Expanded Operations Alternative, releases of chemicals and biological simulants that would occur outside 
of existing developed areas would temporarily disturb up to 15 acres of land during the next 10 years and 
construction of an Arms Control Verification Test Bed and a mock urban complex would permanently 
disturb up to 200 acres of land.  The 2009 Biological Opinion (USFWS 2009a) does not include a 
designation for this program area; however the land-disturbing activities of this program are closely 
associated with the Work for Others Program and are included in the discussion of that program below. 

Work for Others Program.  Most Work for Others Program activities would occur in the Yucca Flat, 
Frenchman Flat, Mercury Valley, and Fortymile Canyon areas of the NNSS and would potentially affect 
desert tortoises.  Proposed construction of new test beds and other facilities to support the Work for 
Others Program would disturb up to 435 acres of land.  When the 215 acres of tortoise habitat disturbance 
under the Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs are included, 
this total disturbance would be 650 acres.  Assuming that all of this disturbance would occur within desert 
tortoise habitat, the number of affected tortoises would range from 10 to 46.  This level of take could 
exceed the allowable take (10 tortoises) in the 2009 Biological Opinion (USFWS 2009a), and the area of 
potential land disturbance would exceed the 500 acres allowed. 

5.1.7.2.3.2 Environmental Management Mission 

Under the Expanded Operations Alternative, DOE/NNSA Environmental Management Program activities 
would disturb a total of 1,205 acres of land within desert tortoise habitat.  The potential take of desert 
tortoises would range from 4 to 33, all by harassment.  This would exceed both the allowable tortoise 
habitat disturbance, (110 acres) and could exceed the allowable take (4) in the 2009 Biological Opinion 
(USFWS 2009a).   

Waste Management Program.  Construction of new LLW/MLLW cells at the Area 5 RWMC in 
Frenchman Flat and new sanitary landfills in Areas 23 and 25 would disturb 635 acres and potentially 
affect up to 10 desert tortoises, all by harassment.  The acres of potential disturbance and the number of 
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potentially affected desert tortoises would exceed the allowable take (100 acres and 2 tortoises) in the 
2009 Biological Opinion (USFWS 2009a). 

Environmental Restoration Program.  The only Soils Project site located within the range of the desert 
tortoise is the Small Boy site (320 acres).  Although some groundwater characterization and monitoring 
wells may be developed within desert tortoise habitat, most would be sited outside of such habitat in the 
northwestern NNSS and adjacent Nevada Test and Training Range.  For purposes of this analysis, it was 
assumed that one-half of such well development (250 acres of land disturbance) would occur in desert 
tortoise habitat.  The 570 acres of new land disturbance would potentially impact from 4 to 23 desert 
tortoises, all by harassment.  The acres of potential disturbance and the number of potentially affected 
desert tortoises would exceed the terms and conditions of the 2009 Biological Opinion (USFWS 2009a)  
(i.e., 10 acres and 2 tortoises). 

5.1.7.2.3.3 Nondefense Mission 

Under the Expanded Operations Alternative, DOE/NNSA Nondefense Mission activities would disturb 
about 235 acres of land in desert tortoise habitat.  A proposed rebuild of the existing 138-kilovolt 
transmission line is the only proposed activity under the Nondefense Mission that would potentially cause 
a take of desert tortoises and is addressed under the General Site Support and Infrastructure Program, 
discussion below.  One or more potential commercial solar power generation facilities considered under 
this alternative are discussed below under the Conservation and Renewable Energy Program. 

General Site Support and Infrastructure Program.  In addition to ongoing maintenance, repair, and 
replacement activities to support NNSS facilities, NNSA/NSO would construct and modify facilities as 
needed to support NNSS programs.  Under the Expanded Operations Alternative, NNSA proposes to 
rebuild the main 138-kilovolt electrical transmission system between Mercury Switchyard in Area 23 and 
Valley Substation in Area 2.  This rebuild is the only proposed infrastructure project that would 
potentially affect desert tortoises.  It would disturb up to 235 acres of desert tortoise habitat located 
generally adjacent to the existing transmission line.  The proposed transmission line rebuild would affect 
from 4 to 17 tortoises, by harassment.  These potential impacts exceed the allowable acres of tortoise 
habitat disturbance (100 acres) and could exceed the allowable take for this program (10 tortoises) in the 
2009 Biological Opinion (USFWS 2009a). 

Conservation and Renewable Energy Program.  NNSA/NSO would continue current energy efficiency 
and water conservation measures, fleet management improvements, and sustainable building practices.  
Because these activities would occur at existing facilities, they are not expected to affect the desert 
tortoise.  

In addition, under the Expanded Operations Alternative, NNSA would allow construction of one or more 
commercial solar power generation facilities with a combined capacity of up to 1,000 megawatts within 
the Renewable Energy Zone in Area 25.  It is estimated that the potential permanent land disturbance 
associated with such a project would be 10,000 acres.  To interconnect a commercial solar power 
generation facility to the electrical grid, construction of new transmission lines would be required.  
Assuming that up to 10 miles of new transmission line with a right-of-way 250 feet wide would be 
needed for one or more solar power generation facilities on the NNSS, an additional approximately 
300 acres of land would be disturbed.  Most of the transmission line impacts would occur off of the 
NNSS on BLM and private land.  The commercial solar power generation facility(ies) and new 
transmission line would be located within the range of the desert tortoise and would disturb 10,300 acres 
of habitat.  The number of desert tortoises potentially affected by this project would range from none to 
161.  While most of these affected desert tortoises would be taken by harassment, the permanent loss of 
10,000 acres of tortoise habitat for solar power generation facilities could slightly diminish the capacity of 
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the surrounding area to support tortoises and the overall population in the region could slightly decrease; 
however, as noted under the No Action Alternative, the soils in much of the potential siting area for 
commercial solar power generation facilities tend to be too sandy to provide suitable tortoise burrow sites, 
and there are very few, if any, tortoises actually inhabiting the area.  The commercial solar power 
generation facility is not covered by the 2009 Biological Opinion and would require consultation among 
the project proponents, NNSA, USFWS, and BLM, as well as development of a project-specific 
Biological Opinion. 

Other Research and Development Programs.  The Nevada National Environmental Research Park in 
Area 5 contains two existing facilities used to support outside scientific research on long-term 
environmental health.  Future research programs could include activities such as habitat reclamation and 
remediation, which could potentially cause disturbance in desert tortoise habitat; however, there are no 
proposed projects at this time and impacts on desert tortoises cannot be estimated.  Any such projects 
proposed in the future would be subject to the then current Biological Opinion and the NNSA/NSO 
Desert Tortoise Compliance Program. 

5.1.7.3 Reduced Operations Alternative 

5.1.7.3.1 Impacts on Vegetation 

DOE/NNSA proposed activities at NNSS would affect native vegetation directly by clearing areas or by 
crushing or breaking due to vehicular or pedestrian traffic.  Table 5–29 displays estimated areas of land 
disturbance by alternative, mission, and program for DOE/NNSA activities and commercial and 
demonstration projects at the NNSS.  DOE/NNSA activities under the Reduced Operations Alternative 
would disturb a small portion of undisturbed habitat on the NNSS.  However, some of the areas where 
activities could occur may be considered important habitats.  The impacts of habitat disturbance on 
wildlife under the Reduced Operations Alternative are addressed in Section 5.1.7.3.2; impacts on 
sensitive and protected/regulated species are discussed in Section 5.1.7.3.3. 

Overall, under the Reduced Operations Alternative, about 2,740 acres (about 0.35 percent) of undisturbed 
habitat on the NNSS would be affected.  Almost one-half of the land disturbances under the Reduced 
Operations Alternative would be due to potential development of a commercial solar power generation 
facility (1,200 acres) in Area 25 and are addressed under the Conservation and Renewable Energy 
Program.  For DOE/NNSA activities, a total of 1,540 acres of land would be disturbed, mostly generally 
along Mercury Highway in Yucca Flat and Frenchman Flat, although some activities, such as releases of 
chemicals and biological simulants and Office of Secure Transportation training and exercises, may occur 
in almost any area of the NNSS. 

Under the Reduced Operations Alternative, almost all activities with the potential to disturb vegetation 
would be short-term and would occur in small increments across a broad geographical area.  The primary 
vegetation alliances that would be affected are creosote bush/white bursage shrubland, Nevada jointfir 
shrubland, saltbush shrubland, and burrobush/wolfberry shrubland.  These vegetation alliances are among 
the most prevalent on the NNSS, covering a total of about 302,150 acres (Ostler et al. 2000).  Because of 
the prevalence of the affected vegetation types on the NNSS, as well as regionally, and the geographical 
distribution of impacts, this level of habitat disturbance would not reduce the viability of any of the 
potentially affected vegetation alliances or have substantial negative impacts on biodiversity.  However, 
some areas of creosote bush/white bursage vegetation alliance in Frenchman Flat and Jackass Flats are 
considered sensitive habitat because the soils are particularly vulnerable to erosion if disturbed and they 
require long periods of time to recover.  NNSA would avoid siting new facilities or activities in this 
sensitive habitat to the extent reasonably possible.  There are permanent impacts on vegetation when there 
is no evidence to indicate that predisturbance levels of biomass, cover, density, soils, and plant 
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community structure could be achieved within approximately 5 years.  Based on this, all vegetation 
disturbances under the Reduced Operations Alternative would be considered permanent because 
reclamation is not required for all land disturbances; therefore, reclamation is not assumed for any land 
disturbances.  Disturbance of unique habitats, such as wetlands and springs, would be avoided for all 
activities. 

Disturbance of native vegetation either by direct removal or by mechanical damage from off-road 
vehicular or pedestrian traffic could promote the proliferation of nonnative invasive weeds, such as 
Russian thistle.  This species is currently not listed on the Nevada noxious weed list, but is considered 
aggressive and opportunistic and often portrays weed-like trends. Other weed species that could invade 
the disturbed areas over the long term include puncture vine (Tribulus terrestris), perennial pepperweed 
(Lepidium latifolium), gumweed (Grindelia spp.), yellow star thistle (Centaurea solstitialis), and Russian 
knapweed (Acroptilion repens).  Other indirect impacts on vegetation include soil compaction, spread of 
weeds already present in the disturbance footprint to areas not currently infested, and accidental 
introduction of new weed species from contaminated equipment brought in from other regions. 

5.1.7.3.1.1 National Security/Defense Mission 

Disturbances to up to 430 acres of habitat resulting from National Security/Defense Mission activities 
under the Reduced Operations Alternative would include removal of vegetation to clear areas or crushing 
plants by vehicular and pedestrian traffic.  Crushed plants may recover if they are not too severely 
damaged and the cause of crushing does not damage their roots.  Where vegetation must be removed to 
accomplish the activity, even though the activity would last only a relatively short period of time, 
recovery of the site would likely take many years.  In addition, removal or weakening of native vegetation 
would increase the opportunity for invasive and weedy species to invade the disturbed areas, which could 
prolong or even preclude the ability of native vegetation to recolonize the area.  As previously mentioned, 
National Security/Defense Mission activities that occur in Frenchman Flat could impact sensitive habitat, 
but those habitat areas would be avoided if reasonably possible. 

Stockpile Stewardship and Management Program.  Activities that would occur outside of existing 
facilities would likely affect vegetation directly due to disturbance of up to about 415 acres of land.  In 
many cases, vegetation would not need to be removed but would be damaged by vehicular traffic and the 
setting up of equipment associated with the activities. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Under the 
Reduced Operations Alternative, the only new land disturbance expected to occur in this program area 
would be associated with releases of chemicals and biological simulants, which would temporarily disturb 
up to 15 acres of previously undisturbed land at the NNSS. 

Arms control and counterterrorism activities would include training exercises in large, remote areas that 
involve the use of explosives and live fire. Areas where these exercises would be conducted would be 
accessible to pedestrians and on- and off-road vehicles; however, areas used for these activities have been 
used for similar activities for many years and no additional land areas would be affected.  These activities 
are expected to disturb native vegetation, but are not expected to reduce the viability of any plant species.  
However, by changing the land use zone designations of Areas 18, 19, 20, 29 and 30 to Limited Use and 
precluding most activities in these areas, potential impacts in those areas would be reduced relative to the 
No Action Alternative. 

Work for Others Program.  Under the Reduced Operations Alternative, NNSA would continue to host 
the projects of other Federal, state, and local government agencies and nongovernmental organizations 
and activities, and impacts would be similar to those under the No Action Alternative.  However, by 
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changing the land use zone designations of Areas 18, 19, 20, 29 and 30 to Limited Use and precluding 
most activities in these areas, potential impacts from Work for Others Program activities in those areas 
would be reduced relative to the No Action Alternative. 

5.1.7.3.1.2 Environmental Management Mission 

As with the No Action Alternative, approximately 1,110 acres of land that would be disturbed by 
Environmental Management Program activities  under the Reduced Operations Alternative.  A significant 
portion of the areas that would be disturbed under the Environmental Restoration Program are located on 
the Nevada Test and Training Range. 

Waste Management Program.  Under the Reduced Operations Alternative, impacts on vegetation 
resulting from the Waste Management Program would be the same as those under the No Action 
Alternative. 

Environmental Restoration Program.  Under the Reduced Operations Alternative, the NNSA 
Environmental Restoration Program would continue in compliance with the most recent version of the 
FFACO to characterize, monitor, and remediate, as necessary, identified contaminated areas, facilities, 
soils, and groundwater.  Impacts on vegetation resulting from Environmental Restoration Program 
activities would be the same as those under the No Action Alternative. 

5.1.7.3.1.3 Nondefense Mission 

Under the Reduced Operations Alternative, DOE/NNSA Nondefense Mission activities would not disturb 
previously undisturbed land.  Therefore, there would be no new or additional impacts on biological 
resources.  A potential commercial solar power generation facility considered under this alternative is 
discussed below under the Conservation and Renewable Energy Program. 

General Site Support and Infrastructure Program.  Under the No Action Alternative, small projects to 
maintain and repair NNSS facilities would occur at existing facilities in previously disturbed areas and are 
not anticipated to directly affect biological resources. 

Conservation and Renewable Energy Program. Measures taken to increase energy efficiency, fuel 
efficiency, and water conservation would occur at existing facilities and are not anticipated to directly 
affect biological resources. 

In addition, under the Reduced Operations Alternative, NNSA would allow construction of a commercial 
100-megawatt solar power generation facility that would permanently disturb about 1,200 acres of 
creosote bush/white bursage habitat in Area 25.  Much of the area of potential disturbance, primarily 
north and west of Lathrop Wells Road, is considered to be sensitive habitat.  The entire facility would be 
graded and stabilized to minimize soil erosion and maintained in an unvegetated condition.  Additionally, 
access roads, and utilities would be constructed to support the facilities.  There are approximately 
150,800 acres of creosote bush/white bursage habitat on the NNSS.  Disturbance of up to 1,200 acres for 
the commercial solar power generation facility would affect about 1.0 percent of the habitat type on the 
NNSS and only about 0.2 percent of overall undisturbed land.  The amount of vegetation and soil that 
would be disturbed is not expected to reduce the viability of creosote bush/white bursage vegetation in the 
region or have a substantial negative impact on biodiversity in this area. 

Other Research and Development Programs.  The Nevada National Environmental Research Park in 
Area 5 contains two existing facilities used to support outside scientific research on long-term 
environmental health.  Future research programs could include activities such as habitat reclamation and 
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remediation, which could potentially cause impacts on vegetation and soils due to ground disturbance and 
increased access to previously undisturbed land.  No such activities are being proposed at this time. 

5.1.7.3.2 Impacts on Wildlife 

Under the Reduced Operations Alternative, most impacts on wildlife from DOE/NNSA activities would 
be the result of short-term experiments and exercises.  Many of those short-term disturbances would occur 
in areas adjacent to previously disturbed areas that may possess marginal value as wildlife habitat, such as 
off-road vehicular traffic associated with Office of Secure Transportation training and exercises, which 
would occur within about 100 feet from the edge of an existing road.  During periods of any human 
activity in an area, larger and more mobile species of wildlife would leave the area during the period of 
disturbance, but smaller and less mobile species may be subject to direct injury and mortality.  In addition 
to these direct effects, disturbance of vegetation, particularly in large blocks, could adversely impact 
wildlife populations through loss and fragmentation of cover, breeding, traveling, and foraging habitat.  In 
addition, predation could increase as construction displaces wildlife from protective cover to uncovered 
habitat. 

Noise associated with DOE/NNSA activities would impact wildlife in various ways depending on the 
nature and location of the noise source and the particular species of wildlife.  Where noises from human 
activities are fairly constant, such as the Area 5 RWMC, some animals become accustomed and use the 
habitat around the noise source in accordance with their individual comfort levels.  For some species, 
such a coyotes, human occupation of an area may be an opportunity for foraging.  Other species are less 
adaptable to human presence.  Sudden loud noises such as explosives detonations could startle wildlife, 
resulting in impacts on certain species.  If sudden loud noises were to occur near vital water sources, they 
could cause large and mobile species of wildlife to avoid them until the disturbance subsides, which could 
affect animal species that depend on those water sources.  Most DOE/NNSA activities that would create 
sudden loud noises or other large disturbances that would cause wildlife to flee an area are sporadic and 
of such short terms that it is doubtful that they would cause significant interference with wildlife 
activities, including foraging and visiting drinking water sources.  Nesting birds may flush from their 
nests in response to a sudden loud noise; however, based on experience at Cape Canaveral, nesting birds 
respond to Space Shuttle launch noise by flying away from the nests and then returning within a few 
minutes (FAA 2002). 

5.1.7.3.3 Impacts on Sensitive and Protected Species 

Under the Reduced Operations Alternative, DOE/NNSA would continue to implement protective 
measures for sensitive species of plants and animals, as described under the No Action Alternative.  
Impacts on these species would be somewhat less than those described under the No Action Alternative 
due to the reduced level of activities that would occur at the NNSS.  Because there would be habitat 
disturbance in NNSS valleys under the Reduced Operations Alternative, sensitive plant species that 
inhabit the valley floors, such as Camisonnia megalantha, Cymopterus ripleyi var. saniculoides, would be 
subject to less impact than under the No Action Alternative.  Nevertheless, DOE/NNSA would continue 
to avoid impacts on sensitive species resulting from its activities to the greatest reasonable extent. 

Based on previous studies, data are available to delineate desert tortoise habitat on the NNSS 
(Rautenstrauch et al. 1994) (see Chapter 4, Figure 4–16) and to make quantitative estimates of potential 
impacts on desert tortoises (DOE/NV 1998b) at the alternative, mission, and program levels for proposed 
activities at the NNSS.  Similar detailed data are not available for other sensitive and protected species 
that inhabit the NNSS.  For those species, the impact assessment is qualitative and only at the alternative 
level. 
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Table 5–31 displays the potential impacts on the desert tortoise under the Reduced Operations  
Alternative.  Overall, implementation of the Reduced Operations Alternative, including all DOE/NNSA 
activities and a commercial 100-megawatt commercial solar power generation facility, would result in 
disturbance of up to 2,120 acres of desert tortoise habitat (about 0.7 percent of remaining tortoise habitat 
on the NNSS) and potentially affect 131 to 181 tortoises (this estimate includes up to 125 tortoises taken 
by harassment on NNSS roads).  DOE/NNSA activities would disturb a total of about 920 acres of desert 
tortoise habitat (representing about 0.3  percent of the 321,050 acres of remaining tortoise habitat on the 
NNSS) and result in a take ranging from 6 to 37 tortoises, as well as up to 125 on NNSS roads for a total 
of 131 to 162 tortoises, all by harassment.  Neither the area of tortoise habitat that would be impacted nor 
the number of tortoises taken would exceed the overall threshold limits (2,710 acres and 194 tortoises) in 
the 2009 Biological Opinion (USFWS 2009a).  Although all of the tortoises taken by project-related 
activities would be by harassment, based on NNSA experience between 1992 and 2010, fewer than one 
tortoise per year would be taken by injury or mortality due to non-project-related collisions by vehicles on 
NNSS roadways.  Potential impacts on the desert tortoise from development of a commercial solar power 
generation facility under the Reduced Operations Alternative are addressed below under the Conservation 
and Renewable Energy Program. 

In the following program-level analyses under the Reduced Operations Alternative, take values that 
exceed the threshold limits of the 2009 Biological Opinion are noted.  If the level of incidental take is 
reached or anticipated to be exceeded during the course of actions, such an incidental take would 
represent new information requiring reinitiation of consultation with USFWS and review of the 
reasonable and prudent measures in the 2009 Biological Opinion (USFWS 2009a).  

5.1.7.3.3.1 National Security/Defense Mission 

Land disturbance of up to 160 acres for National Security/Defense Mission activities in desert tortoise 
habitat could result in the potential take of from 2 to 11 tortoises, all by harassment.  This take would be 
within the threshold values (1,000 acres and 20 tortoises) in the 2009 Biological Opinion (USFWS 2009a) 
for the National Security/Defense Mission. 

Stockpile Stewardship and Management Program.  Most Stockpile Stewardship and Management 
Program activities would occur in the Yucca Flat and Frenchman Flat areas of the NNSS and into about 
145 acres of potential land disturbance within desert tortoise habitat in these areas.  The estimated number 
of tortoises taken by harassment would  range from 2 to 10.  The acres of potential disturbance and 
incidental take would meet the threshold values for this program in the 2009 Biological Opinion 
(500 acres and 10 tortoises) (USFWS 2009a). 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Experiments that 
employ releases of chemicals and biological simulants would occur at many locations at the NNSS, 
mostly within previously disturbed areas such as NPTEC, Test Cell C, and established training areas; 
however, up to 15 such experiments may occur in undisturbed desert tortoise habitat over the next 10 
years, resulting in 15 acres of disturbance, which would result in an estimated take of 1 tortoise.  The 
2009 Biological Opinion (USFWS 2009a) does not include a designation for this program area; however, 
experiments involving chemical and biological simulant releases would primarily be for Work for Others 
Program activities.  As such, the 15 acres of potential disturbance would be within the 500 acres allotted 
to the Work for Others Program, and the number of tortoises potentially taken by harassment would be 
well within the allowable take (10) in the 2009 Biological Opinion. 

Work for Others Program.  Because no new land disturbances are anticipated under the Work for 
Others Program, none of the parameters of the 2009 Biological Opinion (USFWS 2009a) would likely be 
exceeded. 
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Table 5–31  Potential Impacts on Desert Tortoises Under the Reduced Operations Alternative 

Mission/Program 
Primary Locations of 

Activities 

Area of Desert 
Tortoise Habitat 

Disturbance 
(acres) 

<allowable take> 

Maximum Desert 
Tortoise Abundance 
(number per square 

mile) a 

Number of 
Desert 

Tortoises 
Affected b 

<allowable 
take> 

Stockpile Stewardship and 
Management Program 

Yucca Flat and 
Frenchman Flat 

145 c
<500> 

Low (10–45) 2 to 10 
<10> 

Nuclear Emergency Response, 
Nonproliferation, and 
Counterterrorism Programs 

Frenchman Flat, 
Yucca Flat, and 
Mercury Valley 

15 Low (10–45) 0 to 1 

Work for Others Program Yucca Flat, 
Frenchman Flat, 
Mercury Valley, and 
Fortymile Canyon 

None 
<500> 

N/A N/A 
<10> 

National Security/Defense 
Mission Total 

 160 
<1,000> 

 2 to 11 
<20> 

Waste Management Program Frenchman Flat 190 
<100> 

Very Low 
(0–10) 

0 to 4 
<2> 

Environmental Restoration 
Program – Soils Project 

Frenchman Flat, and, 
Nevada Test and 
Training Range 

320 d

<10> 
Very Low 

(0–10) 
0 to 5 
<2> 

Environmental Restoration 
Program – Underground Test 
Area Project 

NNSS and Nevada 
Test and Training 
Range 

250 e Low (10–45) 4 to 18 e 

Environmental Management 
Mission Total 

 760 
<110> 

 4 to 26 
<4> 

General Site Support and 
Infrastructure 

NNSS None 
<100> 

N/A N/A 
<10> 

Renewable Energy 
(DOE/NNSA) 

 None 
<1,500> 

Low (10–45) N/A 
<35> 

Nondefense Mission Total  None 
1,600> 

 N/A 
<45> 

Nonprogrammatic Takes on 
NNSS Roads 

NNSS None 
<None> 

 125 
<125> 

Total DOE/NNSA  1,685  131 to 162 
Commercial Solar Power 
Generation Facility 

Jackass Flats 1,200 Very Low (0–10) 0 to 19 

Total  2,120  131 to 181 
N/A = not applicable; NNSA = National Nuclear Security Administration; NNSS = Nevada National Security Site. 
a Desert tortoise abundance class from Woodward et al. 1998. 
b Acres of Disturbance/640 × Maximum Desert Tortoise Abundance. 
c  Dynamic experiments in boreholes, drillback operations, and one-half of high explosives experiments and Office of Secure 

Transportation training proposed under the Reduced Operations Alternative would be located outside of the range of the 
desert tortoise and are not included in this table. 

d A total of 420 acres would be disturbed at Soils Project sites on the NNSS and Nevada Test and Training Range but only 
the Small Boy site (320 acres) in the Frenchman Flat area would be within desert tortoise habitat. 

e  A total of 10 acres of tortoise habitat disturbance and 2 takes by harassment are allowable for all Environmental 
Restoration activities at the NNSS under the Final Programmatic Biological Opinion for Implementation of Actions 
Proposed on the Nevada Test Site, Nye County, Nevada. 
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5.1.7.3.3.2 Environmental Management Mission 

Under the Reduced Operations Alternative, potential impacts on desert tortoises from DOE/NNSA 
Environmental Management Program activities would be the same as those under the No Action 
Alternative. 

Waste Management Program.  Potential impacts on desert tortoises resulting from DOE/NNSA Waste 
Management activities would be the same under the Reduced Operations Alternative as those under the 
No Action Alternative. 

Environmental Restoration Program.  Under the Reduced Operations Alternative, the potential impacts 
on desert tortoises from Environmental Restoration Program activities would be the same as those under 
the No Action Alternative. 

5.1.7.3.3.3 Nondefense Mission 

Under the Reduced Operations Alternative, the only Nondefense Mission activities that would potentially 
impact desert tortoises would be associated with development of a commercial solar power generation 
facility, which is discussed below under the Conservation and Renewable Energy Program. 

General Site Support and Infrastructure Program.  Under the Reduced Operations Alternative, small 
projects to maintain and repair NNSS facilities would occur at existing facilities in previously disturbed 
areas and are not anticipated to affect biological resources. 

Conservation and Renewable Energy 
Program. Measures taken to increase energy 
efficiency, fuel efficiency, and water 
conservation would occur at existing facilities 
and are not anticipated to affect biological 
resources. 

A commercial 100-megawatt  solar power 
generation facility would be located within the 
range of the desert tortoise in Area 25 of the 
NNSS and would permanently disturb its habitat.  
The 100-megawatt facility would permanently 
disturb about 1,200 acres of land.  The existing 
electrical transmission system at the NNSS and 
in the region would be able to accommodate this 
additional generation without construction of 
new transmission lines.  The number of desert 
tortoises potentially affected by this project 
would range from 0 to 19.  The commercial solar 
power generation facility is not covered by the 
2009 Biological Opinion (USFWS 2009a) and 
would require consultation among the project 
proponents, USFWS, and BLM to develop a 
project-specific Biological Opinion. 

Other Research and Development Programs.  The Nevada National Environmental Research Park in 
Area 5 contains two existing facilities used to support outside scientific research on long-term 
environmental health.  Future research programs could include activities such as habitat reclamation and 
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remediation, which could potentially cause disturbance in desert tortoise habitat; however, there are no 
proposed projects at this time and impacts on desert tortoises cannot be estimated.  Any such projects 
proposed in the future would be subject to the then-current Biological Opinion and the NNSA/NSO 
Desert Tortoise Compliance Program. 

5.1.8 Air Quality and Climate 

This section addresses air quality impacts from stationary, mobile, and fugitive air pollutant sources that 
would occur within and outside the NNSS under each of the alternatives addressed in this NNSS SWEIS:  
No Action, Expanded Operations, and Reduced Operations.  The ROI for each alternative in this air 
quality analysis encompasses Nye and Clark Counties in Nevada.   

Air quality is determined, in part, by measuring concentrations of certain pollutants (referred to as 
“criteria pollutants”) in the atmosphere.  The U.S. Environmental Protection Agency designates an area as 
“in attainment” for a particular pollutant if ambient air concentrations of that pollutant are below the 
National Ambient Air Quality Standards.  Criteria pollutants regulated under these standards by both the 
U.S. Environmental Protection Agency and the State of Nevada include ozone, carbon monoxide, 
nitrogen dioxide, sulfur dioxide, lead, and particulate matter with an aerodynamic diameter less than or 
equal to 10 micrometers and less than or equal to 2.5 micrometers.   

In general, emissions-generating activities within the NNSS would be widely dispersed over the 
1,360-square-mile area of the NNSS.  Thus, at the boundaries of the NNSS, ambient concentrations of 
criteria pollutants under each alternative are expected to be below ambient air quality standards, and Nye 
County would continue its present attainment/nonclassified designation for all criteria pollutants.  In 
Clark County, these emissions would not cause or contribute to any new air quality violations or increase 
the frequency of severity of any existing violation of any air quality standard.   

Hazardous air pollutants (HAPs) are pollutants known or suspected to cause cancer or other serious health 
effects, such as birth defects.  The U.S. Environmental Protection Agency, under the Clean Air Act, 
established emission standards (the National Emission Standards for Hazardous Air Pollutants) for 188 
such pollutants, most of which originate from manmade sources.  Benzene, for example, is found in 
gasoline.  In establishing the standards, the Agency identified various industries and corresponding 
emission limits that, if exceeded, would require the use of additional control technologies to reduce such 
emissions to the maximum achievable. The NNSA found that in all alternatives HAP emissions are well 
below this threshold at less than 1 ton per year for all sources and because these emissions are also widely 
dispersed, similar to the criteria air pollutants, these emissions are not expected to pose an undue health 
risk to workers or the public.   

Additional details supporting the information presented in this section can be found in Appendix D, 
Section D.2.1.1. 

General conformity determination.  EPA published the General Conformity Rule (40 CFR Part 6; 
40 CFR Part 51; 40 CFR Part 93) to implement Section 176(c) of the Clean Air Act as amended in 1990.  
This rule requires Federal actions to conform to the appropriate State Implementation Plan.  As defined in 
the Clean Air Act, such conformity means compliance and cooperation with the requirements of the State 
Implementation Plan to eliminate or reduce the severity and number of violations of the National Ambient 
Air Quality Standards and achieve expeditious attainment of such standards.  A formal conformity 
determination is required for Federal actions occurring in nonattainment areas when the total direct and 
indirect emissions of nonattainment pollutants (or their precursors) exceed specific annual de minimis 
(threshold) values.  Because ozone is a secondary pollutant, the conformity determination for ozone uses 
the precursor emissions of volatile organic compounds (VOCs) and nitrogen dioxide as surrogate 
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pollutants.  The de minimis thresholds are presented in Table 5–32; the total emissions in Clark County 
under the No Action, Expanded Operations, and Reduced Operations Alternatives would not exceed the 
de minimis levels for carbon monoxide, nitrogen oxides, VOCs, or particulate matter with an aerodynamic 
diameter less than or equal to 10 micrometers (PM10) in all cases.  Therefore, a general conformity 
analysis would not be required for any of the alternatives addressed in this NNSS SWEIS. 

Table 5–32  De minimis Thresholds in Nonattainment Areas 

Criteria Pollutant Degree of Nonattainment 
Annual Emissions 

(tons per year) 

Ozone 
(VOCs and NO2) 

Serious 50 
Severe 25 
Extreme 10 
Other ozone nonattainment areas (outside of ozone transport region) 100 

VOCs Marginal/moderate nonattainment (within ozone transport region) 50 
NO2 Marginal/moderate nonattainment (within ozone transport region 100 
CO All 100 

PM10 
Moderate 100 
Serious 70 

SO2, NO2 All 100 
Lead All 25 
CO = carbon monoxide; NO2 = nitrogen dioxide; PM10 = particulate matter with an aerodynamic diameter less than or equal to 
10 micrometers; SO2 = sulfur dioxide; VOC = volatile organic compound. 
 

Greenhouse gas emissions general information.  The greenhouse gas emissions are presented in 
carbon-dioxide-equivalent form and are partitioned by various mobile and stationary source types.  These 
emissions levels were derived from fuel use, vehicle activity, and power consumption data.  Note that 
carbon dioxide emissions from onsite government vehicles were calculated for 2008 using measured fuel 
usage data.  As only vehicle-miles-traveled projections were available for the No Action Alternative, a 
simplified vehicle-miles-traveled approach was used for onsite government vehicles.  The greenhouse gas 
emissions were calculated using the EPA Climate Leaders Simplified Greenhouse Gas Emissions 
Calculator (EPA 2010b).  Because these carbon dioxide emission projections were based on the 2008 car 
fleet, fuel economy improvement due to the recently mandated Corporate Average Fuel Economy fuel 
standards (49 CFR Part 531; 49 CFR Part 533) for light-duty vehicles (passenger cars) and light-duty 
passenger trucks (light-duty trucks) was incorporated into the carbon dioxide emission estimate by 
reducing the ratio of the 2015 average fuel economy to the 2008 average fuel economy for these vehicle 
types.   

These greenhouse gas emissions are compared with a reference amount of 25,000 metric tons 
(27,558 tons), the threshold level identified by the President’s Council on Environmental Quality, for 
which a quantitative assessment may be meaningful (CEQ 2010).  

Power generation (electrical energy generation) is by far the largest single source of greenhouse gas 
emissions related to ongoing NNSS activities.  This generation includes reductions due to energy 
conservation measures to be implemented under the three alternatives. 

Greenhouse gas emissions, while estimated to decrease relative to the 2008 baseline level, would still 
contribute to global climate change.  More specifically, emissions of carbon monoxide, nitrogen oxides, 
and greenhouse gases attributable to the level of operations would decrease relative to existing levels 
under any alternative.  These reductions are due, primarily, to the introduction over time of newer NNSA 
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fleet and worker vehicles with improved fuel economy, and improved combustion and emissions 
treatment efficiencies of electric power generating sources on the NNSS. 

5.1.8.1 No Action Alternative 

5.1.8.1.1 Air Quality 

Calculations of emissions on and near the NNSS.  Table 5–33 shows the midpoint (year 2015) annual 
air emissions of the criteria pollutants and hazardous air pollutants associated with various NNSS 
activities under the No Action Alternative.  Most emissions are associated with mobile source activity 
(e.g., vehicles and portable construction equipment).  The stationary source emissions include emissions 
from the operation of a 240-megawatt commercial solar power generation facility that may be constructed 
under the No Action Alternative.  Table 5–33 does not show construction-related emissions because these 
would be temporary (see Table 5–34 for construction-related emissions).  The midpoint year represents 
the average annual emissions over the 10-year planning period, however these emissions would be 
expected to continue beyond the 10-year period.  The NNSS contribution to the mobile source emissions 
in Clark County would continue to be small and would decrease relative to 2008 emission levels 
(see Chapter 4, Table 4–40).  By 2015, VOC emissions from NNSS mobile sources in Clark County 
would increase relative to 2008 emission levels by 0.4 tons per year due to the widespread use of ethanol 
blends in southern Nevada.  Only a small fraction of the sulfur dioxide, PM10 and PM2.5 emissions are 
from mobile sources so these air pollutants show a small overall increase relative to 2008 of 0.32, 3.5, and 
0.7 tons per year, respectively.  This is due to the potential increase in activity at the NNSS under the 
No Action Alternative relative to 2008. These small increases would not be expected to lead to any 
violations of the air quality standards in Nye County.  Emissions of nitrogen oxides, carbon monoxide, 
and PM10 from NNSS mobile sources in Clark County would decrease relative to 2008 emission levels by 
12.6, 31.5, and 0.20 tons per year, respectively.  Thus, this action would not contribute to or cause 
additional violations of the carbon monoxide or PM10 air quality standards.  In addition, VOC emissions 
would not be expected to violate the ozone air quality standard because the increase would be relatively 
small and such mobile source emissions would be dispersed throughout the Las Vegas Valley.  
Appendix D, Section D.2.1.1.1, provides more detail on how these emissions were determined, as well as 
source-type and vehicle-type characterization for mobile sources. 

Under the No Action Alternative, LLW and MMLW would be transported to the NNSS using either a 
truck-only or mostly rail scenario.  Table 5–34 shows the average annual air emissions for the criteria and 
hazardous air pollutants under these two scenarios.  For all pollutants, the mostly rail scenario has much 
lower emissions than the truck-only scenario.  This is due to the greater energy efficiency of using rail to 
transport the waste.  Further details on the transport scenario can be found in Section 5.1.3.1.2.  The 
majority of these emissions would occur outside of Nevada and would be widely distributed over various 
routes from the nine origin locations. 

Construction activities emissions.  Under the No Action Alternative, construction emissions from new 
development at the NNSS would be limited to emissions from construction of the 240-megawatt 
commercial solar power generation facility in Area 25.  Table 5–35 summarizes emissions from 
construction activities and construction workers commuting to and from the NNSS.  These emissions are 
for the first year of construction and represent the highest emission rates as construction activity is linear 
over the multi-year period of construction and mobile source emission factors are highest in the first year.  
See Appendix D, Section D.2.1.1.1, for more information regarding how these emissions were determined 
and further portioning by source type and vehicle type for mobile sources.  These results are shown 
separately from those in Table 5–34 because they span only a few years and, thus, are considered 
temporary. 
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Table 5–33  No Action Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants  
at the Nevada National Security Site in 2015 

Pollutant 

Annual Air Emissions (tons per year) 

Stationary 
Sources 

Government-
Owned 

Vehicles NNSS Commuters Commercial Vendors Radiological Waste Trucks Total 
Nye 

County 
Nye 

County 
Clark 

County 

Nye 
County 

Clark 
County 

Nye 
County 

Clark 
County 

Nye 
County 

Clark 
County 

Nye 
County 

Total On-NNSS On-NNSS On-NNSS Off-NNSS On-NNSS Off-NNSS On-NNSS Off-NNSS
On-

NNSS Off-NNSS
PM10 4.0 0.86 0.71 0.040 0.21 0.096 0.043 0.012 0.20 0.031 0.55 1.0 5.0 0.77 6.8 

PM2.5 1.4 0.68 0.39 0.027 0.12 0.078 0.036 0.010 0.17 0.027 0.49 0.64 2.2 0.62 3.4 

CO 2.6 29.5 66.3 3.3 18.8 0.36 0.17 0.049 0.56 0.088 1.6 67.2 35.7 20.4 123.3 

NOx 4.0 7.5 12.4 0.69 3.5 0.96 0.43 0.12 2.5 0.40 7.2 15.9 13.0 10.8 39.7 

SO2 0.21 0.080 0.18 0.011 0.045 0.0022 0.00095 0.00027 0.0056 0.00088 0.016 0.19 0.30 0.061 0.55 

VOCs 1.8 0.51 1.8 0.64 0.52 0.10 0.049 0.014 0.11 0.017 0.31 2.0 3.0 0.84 5.9 

Lead <0.03 0.000031 0.000052 0.0000033 0.000014 0.0000041 0.0000020 0.00000056 0.0000035 0.00000061 0.000011 0.00006 0.030 0.000026 0.030 
Criteria 
Pollutant 
Total 

14.0 39.1 81.8 4.7 23.2 1.6 0.73 0.21 3.5 0.56 10.2 86.9 59.1 33.6 179.6 

HAPs ~0.1 0.041 0.14 0.0065 0.043 0.014 0.0064 0.0018 0.014 0.0023 0.041 0.17 0.16 0.086 0.41 

< = less than; CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NNSS = Nevada National Security Site; PM2.5 = particulate matter with an aerodynamic diameter less 
than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; VOC = volatile organic compound. 
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Table 5–34  No Action Alternative Annual Average Emissions of Criteria Pollutants and Hazardous Air Pollutants from the Transport of 
Low-Level and Mixed Low-Level Radioactive Waste to the Nevada National Security Site 

Pollutant 

Annual Air Emissions (tons per year) 
Low-Level and Mixed Low-Level Radioactive Waste 

Shipped via Mostly Rail 
Low-Level and Mixed Low-Level Radioactive Waste Shipped 

via Truck Only 
PM10 4.5 21.5 
PM2.5 4.1 19.5 
CO 14.1 66.4 
NOx 63.8 300.6 
SO2 0.1 0.7 
VOCs 2.7 12.5 
Lead 0.0001 0.000 
Criteria Pollutant Total 89.3 421.2 
HAPs 0.4 1.7 

CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NNSS = Nevada National Security Site; PM2.5 = particulate matter with an aerodynamic 
diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; 
VOC = volatile organic compound. 
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Table 5–35   No Action Alternative Construction Emissions of Criteria Pollutants and Hazardous Air Pollutants 

Pollutant 

Peak Year Air Emissions from Construction Activities (tons per year) 
Construction Commuting by Construction Workers 

Total 
Nye County 

Clark County 
Nye County 

On-NNSS On-NNSS Off-NNSS 
PM10 19.9 0.11 0.0097 0.023 20.0 
PM2.5 5.9 0.064 0.0068 0.014 6.0 
CO 30.0 11.2 0.96 2.6 44.8 
NOx 52.8 2.4 0.22 0.55 56.0 
SO2 0.11 0.027 0.0026 0.0052 0.14 
VOC 5.7 0.40 0.029 0.087 6.2 
Lead Not applicable 0.0000067 0.00000078 0.0000014 0.0000089 
HAPs Not applicable 0.029 0.0023 0.0069 0.038 
CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NNSS = Nevada National Security Site; PM2.5 = particulate matter with an aerodynamic 
diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; 
VOC = volatile organic compound. 
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During the period of construction, most of the PM2.5 emissions are from the combustion of diesel 
construction equipment and vehicles.  These diesel particulate matter emissions would be widely 
dispersed over the commercial solar power generation facility.  Screening-level air quality modeling of 
these emissions found that, on an annual basis, the maximum annual average diesel particulate matter 
concentration on site was 0.37 micrograms per cubic meter.  EPA has established an inhalation reference 
concentration level of 5 micrograms per cubic meter that is designed to protect against chronic 
noncarcinogenic health effects (EPA 2003).  Thus, no adverse noncancer inhalation impacts are expected 
from the operation of the construction equipment and vehicles.  EPA has identified that diesel particulate 
matter is likely to be a human carcinogen by inhalation, but has not established a carcinogenic unit risk 
because the exposure response data in human studies are considered too uncertain.  Chapter 7, 
Section 7.8, identifies possible mitigation measures to reduce PM exposure. 

Chemical release emissions.  Chemical releases would be subject to release criteria developed in 
applicable NEPA analyses (DOE 2002g, 2004f) and terms and conditions in the NNSS Air Quality 
Operating Permit.  Releases would not occur unless the meteorological conditions at the release site were 
appropriate for the release.  Prior to an experiment, air dispersion modeling would be conducted to ensure 
that it would be conducted within the limitations of applicable release criteria.  In compliance with the 
NNSS Air Quality Operating Permit, NNSA/NSO would submit a detailed test plan to the Nevada Bureau 
of Air Pollution Control before the planned release, monitor the release, and submit a final analysis of 
each chemical release test.  NNSA/NSO would notify the Nevada Bureau of Air Pollution Control within 
24 hours of any malfunction or upset of a test process that would result in an emission above allowable 
limits. 

5.1.8.1.2 Radiological Air Quality 

No activities under the No Action Alternative are expected to produce aboveground radiation beyond 
those documented for 2008 baseline conditions in Chapter 4, Section 4.1.8.3. 

5.1.8.1.3 Climate Change 

See Chapter 4, Section 4.1.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to NNSS-related activities.  Table 5–36 shows greenhouse gas 
emissions levels for NNSS-related activities under the No Action Alternative.  The midpoint year (2015) 
represents the average annual emissions over the 10-year planning period.  Greenhouse gas emissions 
would continue beyond the 10-year planning period.  The color coding in Table 5–36 corresponds to the 
greenhouse gas accounting requirement scopes under Executive Order 13514 (74 FR 52117) – blue 
shading corresponds to scope 1 direct emissions (on-site stationary and fugitive emissions, as well as on-
site company-owned vehicular emissions), orange shading corresponds to scope 2 indirect emissions 
(purchased electricity), and green shading corresponds to scope 3 indirect emissions not owned or directly 
controlled by NNSS (commuting, product and waste transport and disposal, business travel, and product 
use). However, because efforts to account for scope 3 emissions are recent and accepted methods for 
calculating emissions are evolving the scope 3 emissions categories reported here are for those 
categories for which reliable and accessible data are available for estimating emissions (commuting 
and commercial vendor transport activity).  Specifically, Table 5–36 does not include emissions from 
business travel, leased assets, and outsourced assets or the greenhouse gas emissions associated with the 
extraction and production of purchase material and services. 
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Table 5–36  No Action Alternative Greenhouse Gas Emissions by the Nevada National 
Security Site Activity in 2015 

Source Type 

Carbon-Dioxide-
Equivalent Emissions 

(tons per year) 

Fraction of Reference 
Point of 27,558 Tons 

Per Year 
STATIONARY SOURCES 

 Power generation 19,106 0.69 
 Natural gas heating 0 0 

 Other stationary sources, excluding air conditioning/refrigeration, natural 
gas heating, and sources related to the solar power generation facility 501 0.02 

 Stationary sources related to solar power generation facility operation 9 0.01 
 Sulfur hexafluoride from refrigeration/air conditioning 462 0.02 
 Hydrofluorocarbons from refrigeration/air conditioning 218 0.01 
ALL STATIONARY SOURCES 20,296 0.74 
MOBILE SOURCES 
 Onsite government vehicles  5,238 0.19 
 Temporary construction vehicles related to the solar power generation 

facility (about 3 years’ duration) 4,642 0.17 

 Commuting by regular NNSS employees 9,481 0.34 
 Commuting by temporary solar power generation facility construction 

employees (about 3 years’ duration) 1,044 0.04 

 Hazardous material and waste transport (nongovernment) 2,922 0.11 
 Commercial vendors 1,753 0.06 
 ALL MOBILE SOURCES, excluding temporary construction vehicles and 
construction employee commuting 19,394 0.70 

 ALL MOBILE SOURCES, including temporary construction vehicles and 
construction employee commuting 25,080 0.912 

ALL SCOPE 1 SOURCES 6,428 0.23 
ALL SCOPE 2 SOURCES 19,106 0.69 
ALL SCOPE 3 SOURCES 19,842 0.72 
TOTAL, excluding temporary construction employee commuting and 
construction vehicles 39,690 1.44 

TOTAL, including temporary construction employee commuting and 
construction vehicles 45,376 1.65 

NNSS = Nevada National Security Site. 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
  

 

Overall, NNSS-related activities under the No Action Alternative would create about 
39,690 carbon-dioxide-equivalent tons of greenhouse gas emissions per year (45,376 when including 
temporary construction worker commuting), about 44 percent over the threshold reporting level 
(65 percent when including temporary construction worker commuting).  This represents a net reduction 
over current greenhouse gas emissions (50,478 tons in 2008) of about 21 percent, but these emissions 
would continue to contribute towards global climate change. 

LLW and MLLW may be transported to the NNSS under the Expanded Operations using either a 
truck-only or mostly rail scenario.  Under the truck-only scenario, about 8,078 carbon dioxide equivalent 
tons of greenhouse gas emissions would be created per year.  For the mostly rail scenario, about 
1,753 carbon dioxide equivalent tons of greenhouse gas emissions would be created per year.  This lower 
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rate of greenhouse gas emissions is due to the greater energy efficiency of using rail to transport the 
waste. 

5.1.8.2 Expanded Operations Alternative 

5.1.8.2.1 Air Quality 

This section addresses air quality impacts from stationary, mobile, and fugitive criteria pollutant sources 
that would occur within and outside the NNSS under the Expanded Operations Alternative.   

Calculations of emissions on and near the NNSS.  Table 5–37 shows the midpoint (year 2015) annual 
air emissions for the criteria pollutants and hazardous air pollutants associated with various NNSS 
activities under the Expanded Operations Alternative.  These emissions would be expected to continue 
beyond the 10-year planning period.  Most emissions are associated with mobile source activity 
(e.g., vehicles and portable construction equipment).  The stationary source emissions include emissions 
resulting from the operation of a 1,000-megawatt commercial solar power generation facility that may be 
constructed under the Expanded Operations Alternative.  Table 5–37 does not show construction-related 
emissions because these would be temporary.  See Table 5–38 for construction-related emissions.  The 
midpoint year represents the average annual emissions over the next 10 years.  VOC and PM10 emissions 
from NNSS mobile sources in Clark County would increase relative to 2008 emission levels by 1.0 and 
0.20 tons per year, respectively; nitrogen oxide and carbon monoxide emissions from NNSS mobile 
sources in Clark County would decrease 7.1 and 13.9 tons per year, respectively.  Only a small fraction of 
the sulfur dioxide, PM10 and PM2.5 emissions are from mobile sources so these air pollutants show a small 
overall increase relative to 2008 of 0.69, 16.8, and 5.4 tons per year, respectively.  This is due to the 
projected increase in activity at the NNSS under the Expanded Operations Alternative relative to 2008. 
These small increases would not be expected to lead to any violations of the air quality standards in Nye 
County.  The VOC increase would be due to the widespread use of ethanol blends in southern Nevada 
by 2015.  Thus, this action would not contribute to or cause additional violations of the carbon monoxide 
air quality standards.  The small increases in VOC and PM10 emissions in Clark County would be 
attributable to mobile sources and would be widely distributed over the Las Vegas Valley.  They would 
not lead to any additional violations of the ozone or PM10 air quality standards.  See Appendix D, 
Section D.2.1.2.1, for more detail on how these emissions were determined, as well as source-type and 
vehicle-type characterization data for mobile sources. 

In addition, under the Expanded Operations Alternative, LLW and MMLW would be transported to the 
NNSS using either a truck-only or mostly rail scenario.  Table 5–39 shows the average annual air 
emissions for the criteria and hazardous air pollutants under these two scenarios.  For all pollutants, the 
mostly rail scenario has much lower emissions than the truck-only scenario.  This is due to the greater 
energy efficiency of using rail to transport the waste.  Further details on the transport scenario can be 
found in Section 5.1.3.1.2.  The majority of these emissions would occur outside of Nevada and would be 
widely distributed over various routes from the nine origin locations. 
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Table 5–37  Expanded Operations Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants 
at the Nevada National Security Site in 2015 

Pollutant 

Annual Air Emissions (tons per year) 

Stationary 
Sources 

Government
-Owned 
Vehicles NNSS Commuters Commercial Vendors Radiological Waste Trucks Total 

Nye County Nye County 
Clark 

County 

Nye County 
Clark 

County 

Nye County 
Clark 

County 

Nye County 
Clark 

County 

Nye County 

Total On-NNSS On-NNSS On-NNSS Off-NNSS On-NNSS Off-NNSS On-NNSS Off-NNSS
On-

NNSS Off-NNSS
PM10 16.2 1.1 0.89 0.05 0.26 0.12 0.054 0.015 0.37 0.055 1.0 1.4 17.5 1.3 20.1 

PM2.5 5.1 0.86 0.49 0.034 0.15 0.098 0.045 0.013 0.32 0.05 0.91 0.91 6.1 1.1 8.1 

CO 7.9 37.1 83.3 4.1 23.6 0.45 0.21 0.062 1.0 0.17 3.0 84.8 49.5 26.7 160.9 

NOx 5.8 9.4 15.6 0.87 4.4 1.2 0.54 0.15 4.6 0.77 13.3 21.4 17.4 17.9 56.6 

SO2 0.68 0.10 0.22 0.014 0.057 0.0028 0.0012 0.00034 0.010 0.0017 0.030 0.22 0.80 0.087 1.1 

VOCs 5.6 0.64 2.3 0.80 0.65 0.13 0.062 0.018 0.20 0.032 0.58 2.6 7.1 1.2 11.0 

Lead <0.010 0.000039 0.000065 0.0000041 0.000018 0.0000052 0.0000025 0.00000070 0.0000065 0.0000011 0.000020 0.000077 ~0.010 0.000039 ~0.010 
Criteria 
Pollutant 
Total 

41.3 49.2 102.8 5.9 29.1 2.0 0.9 0.3 6.5 1.1 18.8 111.3 98.3 48.2 257.8 

HAPs ~0.1 0.051 0.18 0.0082 0.054 0.018 0.0080 0.0023 0.026 0.0043 0.076 0.22 ~0.17 0.13 ~0.53 
CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NNSS = Nevada National Security Site; PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 
2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; VOC = volatile organic compound. 
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Table 5–38  Expanded Operations Alternative Construction Emissions of Criteria Pollutants 
and Hazardous Air Pollutants 

Pollutant 

Peak Year Air Emissions from Construction Activities (tons per year) 

NNSS Construction 
for Work for Others 

NNSS Construction 
for Solar Power 

Generation Facility 
Other NNSS 
Construction Commuting by Construction Workers 

Total 

Nye County 

Clark County 

Nye County 

On-NNSS On-NNSS On-NNSS On-NNSS Off-NNSS 

PM10 
11.3 

(61% from vehicles) 83.2 34.4 
(12% from vehicles) 0.17 0.015 0.035 129.1 

PM2.5 6.7 24.7 4.1 0.096 0.01 0.021 35.6 

CO 92.2 125.6 56.6 16.8 1.4 3.9 296.5 

NOx 100.9 220.9 62.0 3.6 0.33 0.83 388.6 

SO2 0.09 0.48 0.06 0.041 0.0039 0.0078 0.68 

VOC 10.5 a 23.8 a 6.4 a 0.6 0.044 0.13 41.6 

Lead Not applicable N/A N/A 0.00001 0.0000012 0.0000021 0.000013 

HAPs Not applicable N/A N/A 0.044 0.0035 0.01 0.058 
CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NNSS = Nevada National Security Site; PM2.5 = particulate matter with an aerodynamic 
diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; 
VOC = volatile organic compound. 
a VOC emissions are assumed to be equal to the hydrocarbon emissions. 
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Table 5–39  Expanded Operations Alternative Annual Average Emissions of Criteria Pollutants and Hazardous Air Pollutants from the 
Transport of Low-Level and Mixed Low-Level Radioactive Waste to the Nevada National Security Site 

Pollutant 

Annual Air Emissions (tons per year) 
Low-Level and Mixed Low-Level Radioactive Waste 

Shipped via Mostly Rail 
Low-Level and Mixed Low-Level Radioactive Waste 

Shipped via Truck Only 
PM10 16.3 56.0 
PM2.5 14.8 50.9 
CO 50.6 173.1 
NOx 229.3 783.8 
SO2 0.5 1.7 
VOCs 9.5 32.6 
Lead 0.0003 0.001 
Criteria Pollutant Total 321.1 1098.1 
HAPs 1.3 4.4 
CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 
2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; VOC = volatile organic 
compound. 
 



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 

 
 

 
5-156   

Construction activities emissions.  Short-term emissions are expected during construction of new 
buildings at the NNSS.  A full list of all construction activities under the Expanded Operations 
Alternative can be found in Appendix D, Section D.2.1.2.1.  Construction emissions from onsite activities 
at the NNSS are presented in Table 5–38.  These emissions are for the first year of construction and 
represent the highest emission rates as construction activity is linear over the multi-year period of 
construction and mobile source emission factors are highest in the first year.  The emissions would be 
dispersed over numerous locations on the NNSS; however, emissions from the commercial solar power 
generation facility would be more concentrated in Area 25 of the NNSS.  These emissions would not 
increase the ambient pollutant concentrations in Nye County above the ambient air quality standards.  The 
construction emissions shown in Table 5–38 include steps to control fugitive dust emissions using best 
practices along with compliance with the requirements for controlling fugitive dust in accordance with the 
State surface disturbance permit.  Additional details are presented in Appendix D, Section D.2.1.2.1. 

During the period of construction, most of the PM2.5 emissions are from combustion of diesel-fueled 
construction equipment and vehicles.  These diesel particulate matter emissions would be widely 
dispersed over the commercial solar power generation facility.  Screening-level air quality modeling of 
these missions found that on an annual basis, the maximum annual average diesel particulate matter 
concentration on site was 0.57 micrograms per cubic meter.  EPA has established an inhalation reference 
concentration level of 5 micrograms per cubic meter that is designed to protect against chronic 
noncarcinogenic health effects (EPA 2003).  Thus no adverse noncancer inhalation impacts are expected 
from the operation of the construction equipment and vehicles.  EPA has identified that diesel particulate 
matter is likely to be a human carcinogen by inhalation, but has not established a carcinogenic unit risk 
because the exposure response data in human studies are considered too uncertain.  Chapter 7, 
Section 7.8, identifies possible mitigation measures to reduce diesel particulate matter exposure. 

Chemical release emissions.  Chemical release experiments would be conducted within the same 
parameters described under the No Action Alternative and would comply with all applicable requirements 
of the NNSS Air Quality Operating Permit.   

5.1.8.2.2 Radiological Air Quality 

Except for the depleted uranium and radiotracer experiments, no activities under the Expanded Operations 
Alternative are expected to produce aboveground radiation via the air pathway beyond that documented 
for 2008 baseline conditions in Chapter 4, Section 4.1.8.3.  Before conducting any activity that is 
designed to include an atmospheric release of radiological materials, NNSA/NSO would model the 
potential releases using CAP-88 (at a minimum, additional models may be used) and, if the results 
indicate a potential dose exceeding 0.1 millirem at the nearest boundary, NNSA/NSO would submit an 
application to construct to Nevada Bureau of Air Pollution Control (with a copy to EPA) in compliance 
with 40 CFR Part 61 Subpart H (Section 61.96).  NNSA/NSO would ensure that the cumulative 
annual dose to the nearest offsite individual remains within the National Emissions Standards for 
Hazardous Air Pollutants (NESHAPs) standard of 10 millirem per year. 

Explosive testing using depleted uranium.  Radiological air releases are typically assessed using the 
CAP-88 model; however, that model and other EPA-approved models are designed for a nonexplosive, 
long-term, continuous release of radioactive material and would not be appropriate for the depleted 
uranium/high explosives experiments, which are not continuous and are, by definition, highly explosive. 
The modeling of these experiments was performed with the MACCS2 computer code, as discussed in 
Appendix G. The results of the modeling are presented in Appendix G and Section 5.1.12.1.  The 
maximum annual amount of materials allowed is 4,000 pounds of depleted uranium and 
12,000 TNT-equivalent pounds of explosives across 20 tests.  The typical single-test are estimated to be 
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200 pounds of depleted uranium and 600 pounds of TNT-equivalent explosives.  Modeling results from 
the typical single test and potential health impacts analyses are discussed in Section 5.1.12.1.2. 

The modeling results show that no publicly accessible area would receive a radiation dose greater than the 
NESHAPs effective dose equivalent limit of 10 millirem per year. 

Radiotracer experiments.  Radiotracer experiments conducted at the NNSS may include up to 
3 underground and 12 open-air experiments a year.  Up to 4 different experiments may be conducted at 
the NNSS, including the following scenarios: 

• Explosive release of radioactive and stable gases: These releases would consist of up to 
1015 becquerels each of radioactive noble gases (xenon-127, xenon-131m, xenon-133, krypton 85, 
and argon-37) and 10,000 liters of stable gases (helium-3, sulfur hexafluoride, and stable xenon).  
The gases would be buried underground with explosive materials.  Once detonated, the gases 
would travel to the surface through various physical processes.  Continuous monitoring and 
sampling of surrounding atmospheric and soil conditions would be conducted. 

• Pressurized release of radioactive and stable gases: Using the same gases as the explosive 
experiment, this experiment would pump the gas along with large quantities of air into a 
pressurized underground cavity and release the gas through various physical processes.  The same 
monitoring and sampling would be conducted as with the explosive experiment.  

• Explosive release of radioactive particulates: Shallow explosions would release up to 
1015 becquerels each of short-lived radioactive particulates (rubidium-86, zirconium-95, 
technetium-99m, molybdenum-99, rubidium-103, cesium-136, barium-140, cerium-141, 
neodymium-147, and samarium-153).  Gamma-ray survey instruments would be used to measure 
radiation.  Contamination from these experiments would be short-lived, as each particulate has a 
half-life of less than 1 year.  

• Baseline survey of legacy contamination: No new materials would be released under this 
experiment.  High- and medium-resolution gamma-ray spectra would be measured. 

A discussion of the potential radiological dose associated with these tracer experiments can be found in 
Section 5.1.12.1. 

The modeling results show that the no publicly accessible area would receive a cumulative (explosive 
testing and radiotracer experiments) radiation dose greater than the NESHAPs dose equivalent limit of 
10 millirem per year.  Also see Section 5.1.12.1 for a discussion of worker exposure levels.  

5.1.8.2.3 Climate Change 

See Chapter 4, Section 4.1.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to NNSS-related activities.  Table 5–40 shows greenhouse gas 
emissions levels for NNSS-related activities under the Expanded Operations Alternative.  The color 
coding in Table 5–40 corresponds to the greenhouse gas accounting requirement scopes under Executive 
Order 13514 (74 FR 52117) – blue shading corresponds to scope 1 direct emissions (on-site stationary 
and fugitive emissions, as well as on-site company-owned vehicular emissions), orange shading 
corresponds to scope 2 indirect emissions (purchased electricity), and green shading corresponds to 
scope 3 indirect emissions not owned or directly controlled by NNSS (commuting, product and waste 
transport and disposal, business travel, and product use).  However, because efforts to account for scope 3 
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emissions are recent and accepted methods for calculating emissions are evolving the scope 3 emissions 
categories reported here are for those categories for which reliable and accessible data are available for 
estimating emissions (commuting and commercial vendor transport activity).  Specifically, Table 5–40 
does not include emissions from business travel, leased assets, and outsourced assets or the greenhouse 
gas emissions associated with the extraction and production of purchase material and services. 

Table 5–40  Expanded Operations Alternative Greenhouse Gas Emissions 
at the Nevada National Security Site in 2015 

Source Type 

Carbon-Dioxide-
Equivalent Emissions 

(tons per year) 

Fraction of Reference 
Point of 27,558 Tons 

Per Year 
STATIONARY SOURCES 

Power generation 22,740 0.83 

Natural gas heating 0 0 
Other stationary sources, excluding air conditioning/refrigeration, natural 
gas heating, and sources related to the solar power generation facility 596 0.02 

Stationary sources related to solar power generation facility operation 18 0.01 

Sulfur hexafluoride from refrigeration/air conditioning 550 0.02 

Hydrofluorocarbons from refrigeration/air conditioning 260 0.01 

ALL STATIONARY SOURCES 24,164 0.88 

MOBILE SOURCES 
Onsite government vehicles 6,540 0.24 

Temporary construction vehicles not including solar facility vehicles 
(about 3 years’ duration) 3 0.01 

Commuting by regular NNSS employees 11,916 0.43 

Temporary construction vehicles from solar facility vehicles only 
(about 3 years’ duration) 19,438 0.71 

Commuting by temporary solar power generation facility construction 
employees (about 3 years’ duration) 1,717 0.06 

Hazardous material and waste (nongovernment) 4,987 0.18 

Commercial vendors 1,696 0.06 
ALL MOBILE SOURCES, excluding temporary construction vehicles and 
employee commuting 25,049 0.91 

ALL MOBILE SOURCES, including temporary construction vehicles and 
employee commuting 50,156 1.83 

ALL SCOPE 1 SOURCES 7,964 0.29 
ALL SCOPE 2 SOURCES 22,740 0.83 
ALL SCOPE 3 SOURCES 43,706 1.59 
TOTAL, excluding temporary construction employee commuting and 
construction vehicles 49,303 1.79 

TOTAL, including temporary construction employee commuting and 
construction vehicles 74,410 2.71 

NNSS = Nevada National Security Site. 
Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
 

Overall, NNSS-related activities under the Expand Operations Alternative would create about 49,303 
carbon-dioxide-equivalent tons of greenhouse gas emissions per year (74,410 when including temporary 
construction worker commuting and construction vehicles), about 79 percent over the threshold reporting 
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level (171 percent when including temporary construction worker commuting and construction vehicles).  
This represents a net decrease over current greenhouse gas emissions (50,478 tons in 2008) of about 
2 percent (1,175 carbon-dioxide-equivalent tons per year) over the 10-year horizon. Early in the period, it 
is possible that these greenhouse gas emissions may be slightly higher than current greenhouse gas 
emissions. Even with this relatively small change from current emission rates, these emissions would 
continue to contribute towards global climate change.   

LLW and MLLW may be transported to the NNSS under the Expanded Operations using either a 
truck-only or mostly rail scenario.  Under the truck-only scenario, about 36,234 carbon dioxide equivalent 
tons of greenhouse gas emissions would be created per year.  For the mostly rail scenario, about 
4,987 carbon dioxide equivalent tons of greenhouse gas emissions would be created per year.  This lower 
rate of greenhouse gas emissions is due to the greater energy efficiency of using rail to transport the 
waste. 

5.1.8.3 Reduced Operations Alternative 

5.1.8.3.1 Air Quality 

This section addresses air quality impacts from stationary, mobile, and fugitive air pollutant sources that 
would occur within and outside the NNSS under the Reduced Operations Alternative.   

Calculations of emissions on and near the NNSS.  Table 5–41 shows the midpoint (2015) annual air 
emissions for the criteria pollutants and hazardous air pollutants associated with various NNSS activities 
under the Reduced Operations Alternative.  Most emissions are associated with mobile source activity 
(e.g., vehicles and portable construction equipment).  The stationary source emissions include emissions 
resulting from the operation of a 100-megawatt commercial solar power generation facility that may be 
constructed under the Reduced Operations Alternative.  Table 5–41 does not show construction-related 
emissions because these would be temporary.  The midpoint year represents the average annual emissions 
over the 10-year planning period, however these emissions would be expected to continue beyond the 10-
year period.  The NNSS contribution to the emissions in Clark County would continue to be small and 
would decrease relative to 2008 emission levels (see Chapter 4, Table 4–37), except for VOCs, which 
would increase by 0.2 tons per year by 2015 due the widespread use of ethanol blends in southern 
Nevada.  Only a small fraction of the sulfur dioxide and PM10 emissions are from mobile sources so these 
air pollutants show a small overall increase relative to 2008 of 0.02 and 1.1 tons per year, respectively.  
This is due to the possible increase in activity at the NNSS under the Reduced Operations Alternative 
relative to low activity levels in 2008.  These small increases would not be expected to lead to any 
violations of the air quality standards in Nye County.  Nitrogen oxide, carbon monoxide, and PM10 
emissions would all decrease in Clark County relative to 2008 emission levels by 14.1, 38.5, and 
0.28 tons per year, respectively.  The small increase in VOC emissions is from mobile sources and would 
be widely distributed over the Las Vegas Valley.  Thus, this action would not contribute to or cause 
additional violations of the carbon monoxide, ozone, or PM10 air quality standards.  Appendix D, 
Section D.2.1.3.1, provides more detail regarding how these emissions were determined, as well as 
source-type and vehicle-type characterization data for mobile sources. 

Under the Reduced Operations Alternative, LLW and MMLW would be transported to the NNSS using 
either a truck-only or mostly rail scenario.  Table 5–42 shows the average annual air emissions for the 
criteria and hazardous air pollutants under these two scenarios.  For all pollutants, the mostly rail scenario 
has much lower emissions than the truck-only scenario.  This is due to the greater energy efficiency of 
using rail to transport the waste.  Further details on the transport scenario can be found in 
Section 5.1.3.1.2.  The majority of these emissions would occur outside of Nevada and would be widely 
distributed over various routes from the nine origin locations. 
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Table 5–41  Reduced Operations Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants 
at the Nevada National Security Site in 2015 

Pollutant 

Annual Air Emissions (tons per year) 

Stationary 
Sources 

Government-
Owned 

Vehicles NNSS Commuters Commercial Vendors Radiological Waste Trucks Total 
Nye 

County Nye County 
Clark 

County 

Nye County 
Clark 

County 

Nye County 
Clark 

County 

Nye County 
Clark 

County 

Nye County 

Total On-NNSS On-NNSS 
On-

NNSS 
Off-

NNSS On-NNSS Off-NNSS On-NNSS 
Off-

NNSS 
On-

NNSS 
Off-

NNSS 
PM10 1.8 0.77 0.64 0.036 0.19 0.086 0.038 0.011 0.19 0.03 0.54 0.92 2.7 0.74 4.4 

PM2.5 0.70 0.61 0.35 0.024 0.11 0.07 0.032 0.0089 0.17 0.026 0.48 0.59 1.4 0.6 2.6 

CO 1.6 26.3 59.3 3 16.8 0.32 0.15 0.044 0.54 0.088 1.6 60.2 31.2 18.4 109.8 

NOx 3.6 6.7 11.1 0.62 3.1 0.86 0.38 0.11 2.4 0.39 7 14.4 11.7 10.2 36.3 

SO2 0.10 0.071 0.16 0.0098 0.04 0.002 0.00085 0.00024 0.0054 0.00088 0.016 0.17 0.18 0.056 0.41 

VOCs 1.1 0.45 1.6 0.57 0.47 0.089 0.044 0.013 0.11 0.017 0.3 1.8 2.2 0.78 4.8 

Lead 0.0023 0.000028 0.000047 0.000003 0.000013 0.0000037 0.0000018 0.0000005 0.0000034 0.00000061 0.000011 0.000054 0.0023 0.000025 0.0024
Criteria 
Pollutant 
Total 

8.9 34.9 73.2 4.3 20.7 1.4 0.6 0.2 3.4 0.6 9.9 78.0 49.3 30.8 158.1 

HAPs 0.090 0.036 0.13 0.0058 0.038 0.013 0.0057 0.0016 0.014 0.0023 0.04 0.16 0.10 0.08 0.4 

CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NNSS = Nevada National Security Site; PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 
2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; VOC = volatile organic compound. 
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Table 5–42  Reduced Operations Alternative Annual Average Emissions of Criteria Pollutants and Hazardous Air Pollutants 
from the Transport of Low-Level and Mixed Low-Level Radioactive Waste to the Nevada National Security Site 

Pollutant 

Annual Air Emissions (tons per year) 
Low-Level and Mixed Low-Level Radioactive Waste 

Shipped via Mostly Rail 
Low-Level and Mixed Low-Level Radioactive Waste 

Shipped via Truck Only 
PM10 4.5 21.5 
PM2.5 4.1 19.5 
CO 14.1 66.4 
NOx 63.8 300.6 
SO2 0.1 0.7 
VOCs 2.7 12.5 
Lead 0.0001 0.000 
Criteria Pollutant Total 89.3 421.2 
HAPs 0.4 1.7 
CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 
2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; VOC = volatile organic 
compound. 
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Construction Activities Emissions.  Short-term emissions are expected during the construction of a 
100-megawatt commercial solar power generation facility in Area 25 of the NNSS.  Table 5–43 
summarizes the emissions from the construction activities and from the construction workers commuting 
to and from the NNSS.  These emissions are for the first year of construction and represent the highest 
emission rates as construction activity is linear over the multi-year period of construction and mobile 
source emission factors are highest in the first year.  The construction emissions in Table 5–43 include 
steps to control fugitive dust emissions using best practices along with compliance with the requirements 
for controlling fugitive dust in accordance with the State surface disturbance permit.  These construction 
emissions are for the first year of construction and represent the highest emission rates as the activity is 
linear over the multi-year period and mobile source emission factors are highest in the first year.  
Additional details are presented in Appendix D, Section D.2.1.3.1.  These results are shown separately 
from those in Table 5–41 because they would last only a few years and are thus considered temporary. 

Table 5–43  Reduced Operations Alternative Construction Emissions of Criteria Pollutants 
and Hazardous Air Pollutants 

Pollutant 

Peak Year Air Emissions from Construction Activities (tons per year) 
Construction Commuting by Construction Workers 

Total 
Nye County 

Clark County 
Nye County 

On-NNSS On-NNSS Off-NNSS 
PM10 8.3 0.088 0.0078 0.018 8.4 
PM2.5 2.5 0.051 0.0054 0.011 2.6 
CO 12.5 9.0 0.77 2.1 24.4 
NOx 21.9 1.9 0.18 0.44 24.4 
SO2 0.050 0.022 0.0021 0.0042 0.08 
VOC 2.4 0.32 0.023 0.070 2.8 
Lead Not applicable 0.0000054 0.00000062 0.0000011 0.0000071 
HAPs Not applicable 0.023 0.0018 0.0055 0.03 
CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NNSS = Nevada National 
Security Site; PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 2.5 micrometers; 
PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur 
dioxide; VOC = volatile organic compound. 

 

5.1.8.3.2 Radiological Air Quality 

No activities under the Reduced Operations Alternative are expected to produce aboveground radiation 
via the air pathway beyond that documented for 2008 baseline conditions in Chapter 4, Section 4.1.8.3. 

5.1.8.3.3 Climate Change 

See Chapter 4, Section 4.1.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to NNSS-related activities.  Table 5–44 shows greenhouse gas 
emissions levels for NNSS-related activities under the Reduced Operations Alternative.  The color coding 
in Table 5–44 corresponds to the greenhouse gas accounting requirement scopes under Executive 
Order 13514 (74 FR 52117) – blue shading corresponds to scope 1 direct emissions (on-site stationary 
and fugitive emissions, as well as on-site company-owned vehicular emissions), orange shading 
corresponds to scope 2 indirect emissions (purchased electricity), and green shading corresponds to scope 
3 indirect emissions not owned or directly controlled by NNSS (commuting, product and waste transport 
and disposal, business travel, and product use). However, because efforts to account for scope 3 emissions 
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are recent and accepted methods for calculating emissions are evolving the scope 3 emissions categories 
reported here are for those categories for which reliable and accessible data are available for estimating 
emissions (commuting and commercial vendor transport activity).  Specifically, Table 5–44 does not 
include emissions from business travel, leased assets, and outsourced assets or the greenhouse gas 
emissions associated with the extraction and production of purchase material and services. 

Table 5–44  Reduced Operations Alternative Greenhouse Gas Emissions at the 
Nevada National Security Site in 2015 

Source Type 

Carbon-Dioxide-
Equivalent Emissions 

(tons per year) 

Fraction of Reference 
Point of 27,558 Tons Per 

Year 
STATIONARY SOURCES 

Power generation 19,106 0.69 

Natural gas heating 0 0 
Other stationary sources, excluding air conditioning/refrigeration, 
natural gas heating, and sources related to the solar power generation 
facility 

501 0.02 

Stationary sources related to solar power generation facility operation 4 0.01 

Sulfur hexafluoride from refrigeration/air conditioning 462 0.02 

Hydrofluorocarbons from refrigeration/air conditioning 218 0.01 

ALL STATIONARY SOURCES 20,291 0.74 

MOBILE SOURCES 
Onsite government vehicles 4,681 0.17 
Temporary construction vehicles on-site related to the solar power 
generation facility (about 3 years’ duration) 1,934 0.07 

Commuting by regular NNSS employees 8,483 0.31 
Commuting by temporary solar power generation facility 
construction employees (about 3 years’ duration) 840 0.03 

Hazardous material and waste transport (nongovernment) 2,840 0.10 

Commercial vendors 1,750 0.06 
ALL MOBILE SOURCES, excluding temporary construction vehicles 
and construction employee commuting 17,754 0.65 

ALL MOBILE SOURCES, including temporary construction vehicles 
and construction employee commuting 20,528 0.75 

ALL SCOPE 1 SOURCES 5,866 0.21 
ALL SCOPE 2 SOURCES 19,106 0.69 
ALL SCOPE 3 SOURCES 15,847 0.58 
TOTAL, excluding temporary temporary construction employee 
commuting and construction vehicles 38,045 1.38 

TOTAL, including temporary temporary construction employee 
commuting and construction vehicles  40,819 1.48 

NNSS = Nevada National Security Site. 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
  

 

Overall, NNSS-related activities under the Reduced Operations Alternative would create about 
38,045 carbon-dioxide-equivalent tons of greenhouse gas emissions per year (40,819 when including 
temporary construction worker commuting and construction vehicles), about 38 percent over the 
threshold reporting level (48 percent when including temporary construction worker commuting and 
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construction vehicles).  This represents a net reduction over current greenhouse gas emissions 
(50,478 tons in 2008) of about 25 percent, but these emissions would continue to contribute towards 
global climate change. 

LLW and MLLW may be transported to the NNSS under the Reduced Operations using either a 
truck-only or mostly rail scenario.  Under the truck-only scenario, about 8,078 carbon dioxide equivalent 
tons of greenhouse gas emissions would be created per year.  For the mostly rail scenario, about 
1,753 carbon dioxide equivalent tons of greenhouse gas emissions would be created per year.  This lower 
rate of greenhouse gas emissions is due to the greater energy efficiency of using rail to transport the 
waste. 
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5.1.9 Visual Resources 

This section describes the potential environmental impacts on visual resources under the No Action, 
Expanded Operations, and Reduced Operations Alternatives.  As described in Chapter 4, the threshold for 
determining impacts are effects on the view from public vantage points, namely local roadways in the 
project vicinity, factored with viewer sensitivity (see Chapter 4, Figure 4–22).  Therefore, only actions 
that would be visible to the public are discussed.  For example, Environmental Restoration Program 
activities and operations would continue at the NNSS under all alternatives.  Restoration efforts would 
demolish existing structures, restore the landscape to a natural-looking appearance, and improve existing 
visual resources associated with environmental restoration sites, which would have a beneficial effect.  
However, all of these activities and operations would occur out of the public viewshed; therefore, they are 
not discussed below.   

An action may have an adverse effect if it 
alters or degrades the existing visual 
character, introduces a new source of light or 
glare, negatively affects a scenic vista or 
view, or negatively affects a view along a 
designated scenic route.  There are no scenic 
routes near the NNSS, RSL, NLVF, and TTR.   

5.1.9.1 No Action Alternative 

Under the No Action Alternative, current 
activities and operations would continue.  
There would be no visible changes to the 
public at RSL, NLVF, and the TTR.  None of 
the current activities and operations would 
affect existing visual resources associated 
with the NNSS except construction of a solar 
power generation facility and the 
Concentrating Solar Power Validation Project 
in Area 25.  While viewer sensitivity would 
change from moderate to high (3,000 or more 
average annual daily traffic) near Mercury 
(4,980 average daily trips), views from 
U.S. Route 95 near Mercury would not be 
affected because ongoing current activities 
and operations would not affect existing 
visual resources.  Portions of the study area 
visible from U.S. Route 95 and Amargosa 
Valley have a Class B scenic quality rating, as established in the 1996 NTS EIS (DOE 1996c).  As 
described in Chapter 4, Section 4.1.9, “Visual Resources,” a Class B visual quality means that “the visual 
environment is made up of a combination of outstanding natural and manmade physical features and 
those that are common to the region.” 

Under this alternative, as represented by projected traffic volumes for the year 2020 (see Section 5.1.3, 
“Transportation and Traffic”), viewer sensitivity would remain moderate (1,000 to 2,999 average annual 
daily traffic) near the Area 25 Renewable Energy Zone (approximately 3,000 average daily trips).  While 
some of this increase in traffic is associated with NNSS activities under this alternative, approximately 
2,960 of the projected 3,000 average daily trips near the Renewable Energy Zone would occur without 
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traffic related to NNSS activities and operations, and roadway viewers near Area 25 comprise mostly 
traffic unrelated to the NNSS.  

The solar power generation facility would be composed of solar fields (making up 90 percent of the 
facility footprint), power blocks, an office and maintenance building, parking area, laydown area, 
switchyard, a stormwater detention basin(s), and an area designated for bioremediation of soil 
contaminated by heat transfer fluid, petroleum, or other process chemicals.  Such a facility would 
introduce considerable infrastructure over approximately 2,400 acres of land for a 240-megawatt facility 
in the Area 25 Renewable Energy Zone that would be directly visible in middleground (0.5 to 4 miles) 
views from U.S. Route 95 and Amargosa Valley.  Construction and operation of the commercial solar 
power generation facility would require a separate NEPA analysis (including a visual impacts analysis) if 
a specific design were proposed.      

Construction of the solar power generation facility would create temporary changes in views of Area 25.  
Construction activities would require vegetation removal and grading, have the potential to create dust 
clouds, and introduce considerable heavy equipment and associated vehicles into middleground views 
from U.S. Route 95 and Amargosa Valley.  Dust control would be implemented during construction.  The 
location of construction staging areas and associated facilities would also be visible in the middleground.  
Because construction would likely not occur over an extended period of time, visual changes resulting 
from construction are considered short-term and temporary.  Viewers would not be accustomed to seeing 
construction in Area 25 because construction operations are not common in this portion of the study area. 
While construction would be temporary, visual effects would be adverse because viewers are moderately 
sensitive and construction is not a common visual element. 

Operation of any concentrated solar power generation facility of this size would introduce a considerable 
source of glare from the reflective surfaces of the solar collectors; use nighttime lighting for security; alter 
the existing visual character of the landscape, which is largely undeveloped; be visible to moderately 
sensitive viewers; and reduce the existing visual quality from a Class B to a Class C rating (meaning that 
“the visual environment is made up of natural and manmade physical features that are common to the 
region”) because of the intrusion of manmade elements.  There is no mitigation to reduce adverse effects 
associated with the proposed solar array; therefore, this effect is considered adverse and unavoidable.  
Measure VIS-1, “Apply Minimum Lighting Standards,” would reduce the potential for overlighting 
facilities, but the introduction of nighttime light where none presently exists would be adverse and 
unavoidable.  

5.1.9.2 Expanded Operations Alternative  

Under the Expanded Operations Alternative, there would be no visible changes to the public at RSL, 
NLVF, and the TTR.  New facilities would be built or existing facilities would be reconfigured, an 
existing electrical transmission line would be upgraded, and geothermal and solar renewable energy 
projects could be implemented at the NNSS.  Portions of the study area visible from U.S. Route 95 and 
Amargosa Valley have a Class B scenic quality rating, as established in the 1996 NTS EIS (DOE 1996c).  
Under this alternative, as represented by projected traffic volumes for the year 2020 (see Section 5.1.3, 
“Transportation and Traffic”), viewer sensitivity would change from moderate to high near Mercury 
(5,310 average daily trips) and near the Area 25 Renewable Energy Zone (3,030 average daily trips).  
However, while some of the increase near the Area 25 Renewable Energy Zone is associated with NNSS 
activities under this alternative, approximately 2,960 of the projected 3,030 average daily trips would 
occur without traffic related to the Expanded Operations Alternative.  In addition, roadway viewers near 
Area 25 are composed mostly of traffic unrelated to the NNSS. 
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A new two-story, 85,000-square-foot security facility would be constructed in Area 23, replacing existing, 
outdated buildings, and would be visible in the background (4+ miles) from U.S. Route 95 near Mercury.  
Construction activities would not be very visible given the distance and presence of other structures that 
would screen most construction activities.  Once built, this new security building would blend with 
existing buildings at this location and retain the existing visual character.  There would be no adverse 
effects. 

Approximately 200,000 square feet of additional facilities would be added at Desert Rock Airport near 
Mercury.  These changes would include lengthening the existing runway and construction of new hangars 
and support facilities.  Construction of these facilities would require vegetation removal and grading, has 
the potential to create dust clouds, and would introduce considerable heavy equipment and associated 
vehicles into middleground views from U.S. Route 95.  Dust control would be implemented during 
construction.  The location of construction staging areas and associated facilities would also be visible in 
the middleground.  Because construction would not likely occur over an extended period of time, visual 
changes resulting from construction are considered short-term and temporary.  Viewers would not be 
accustomed to seeing construction at this location because construction operations are not common in this 
portion of the study area. While construction would be temporary, visual effects would be adverse 
because viewers are highly sensitive and construction is not a common visual element.  Once in operation, 
these features would be visible in the middleground of views from U.S. Route 95, be visible to highly 
sensitive viewers, introduce nighttime lighting for security, have an adverse affect on visual resources 
because of the intrusion of manmade elements, and reduce the existing visual quality from a Class B to a 
Class C rating.  This could introduce an adverse effect based on the presence of sensitive receptors and 
the distance from receptors.  Measure VIS-1, “Apply Minimum Lighting Standards,” would reduce the 
potential for overlighting facilities, but the introduction of nighttime light where none presently exists 
would be adverse and unavoidable.  The scale and coloring of facilities would play a large part in the 
visual prominence of the new facilities.  Measure VIS-2, “Reduce Visibility of New Structures,” would 
help to reduce the visual appearance of such facilities from U.S. Route 95 by painting buildings and 
structures or by using materials to ensure that they recede into the surrounding environment, but the 
effects would be adverse and unavoidable. 

The existing 138-kilovolt electrical transmission line and poles would be upgraded between Mercury and 
Valley Substation in Area 2, paralleling the existing wooden-poled transmission line with a single steel 
pole structure.  The upgraded transmission line would occur within the background of views from 
U.S. Route 95.  Although a different material is being used, a visual change would not be substantial 
because a single pole structure similar to the existing structure would be used, and distance would make 
these changes imperceptible from U.S Route 95.  The existing line and poles would be removed and the 
new line would not alter the existing visual character.  Effects would not be adverse. 

The existing Mercury would be reconfigured under the Expanded Operations Alternative.  Demolition of 
specific facilities and construction of new facilities would not greatly alter the existing visual character or 
degrade the existing visual quality because new buildings would blend with the existing buildings at this 
location and would not create a new, substantial source of nighttime lighting.  This would retain the 
existing visual character.  In addition, modifications would be indiscernible due to the distance from 
U.S. Route 95, which is over 4 miles from the roadway.  Effects would not be adverse. 

Under the Expanded Operations Alternative, a small 5-megawatt photovoltaic solar power generation 
facility would be built on 50 acres of land in Area 6 that would not be visible from public vantage points.  
Construction and operation of one or more commercial solar power generation facilities in Area 25 would 
have adverse visual effects because the facility would introduce considerable infrastructure over 
approximately 10,000 acres of land for facilities with a combined 1,000-megawatt capacity, a large 
portion of which would be directly visible in middleground views from U.S. Route 95 (see Chapter 3, 
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Figure 3–2).  Portions of the study area visible from U.S. Route 95 and Amargosa Valley have a Class B 
scenic quality rating, and viewer sensitivity is high.  Construction and operation of the commercial solar 
power generation facility and solar demonstration would require a separate NEPA analysis (including a 
visual impacts analysis) if a specific design were proposed.     

Construction of the solar power generation facility(ies) would create temporary changes in views of 
Area 25.  Construction activities would require vegetation removal and grading, have the potential to 
create dust clouds, and introduce considerable heavy equipment and associated vehicles into 
middleground views from U.S. Route 95 and Amargosa Valley.  Dust control would be implemented 
during construction.  The location of construction staging areas and associated facilities would also be 
visible in the middleground.  Because construction would not likely occur over an extended period of 
time, visual changes resulting from construction are considered short-term and temporary.  Viewers 
would not be accustomed to seeing construction in Area 25 because construction operations are not 
common in this portion of the study area. While construction would be temporary, visual effects would be 
adverse because viewers are highly sensitive and construction is not a common visual element. 

Operation of the concentrated solar power generation facility(ies) would introduce a considerable source 
of glare from the reflective surfaces of the solar collectors; use nighttime lighting for security; alter the 
existing visual character of the landscape, which is largely undeveloped; and reduce the existing visual 
quality from a Class B to a Class C rating because of the intrusion of manmade elements.  There is no 
mitigation to reduce adverse effects associated with the proposed solar array; therefore, this effect is 
considered adverse and unavoidable.  No mitigation is proposed. 

A Geothermal Demonstration Project would introduce facilities associated with capturing, converting, 
and transferring geothermal power such as a power plant, transmission lines, and associated infrastructure 
that would occur over 30 to 50 acres of land.  If facilities are built along U.S. Route 95, they would be 
visible in the foreground or middleground from U.S. Route 95 and Amargosa Valley and have the 
potential to introduce built features and nighttime lighting in a landscape where none presently exist, 
altering the existing visual character and reducing visual quality.  This could introduce an adverse effect 
based on presence of sensitive receptors and distance from receptors.  Measure VIS-1, “Apply Minimum 
Lighting Standards,” would reduce the potential for overlighting facilities but the introduction of 
nighttime light where none presently exists would be adverse and unavoidable.  Measure VIS-2, “Reduce 
Visibility of New Structures,” would help to reduce the visual appearance of such facilities from U.S. 
Route 95 by painting buildings and structures or by using materials to ensure that they recede into the 
surrounding environment, but affects would be adverse and unavoidable.  

5.1.9.3 Reduced Operations Alternative  

Under the Reduced Operations Alternative, there would be no changes visible to the public at RSL, 
NLVF, and the TTR.  While viewer sensitivity would change from moderate to high near Mercury 
(4,880 average daily trips), there would be no change to existing buildings visible at the NNSS or to the 
existing visual environment from activities and operations.  Under this alternative, as represented by 
projected traffic volumes for the year 2020 (see Section 5.1.3, “Transportation and Traffic”), viewer 
sensitivity would remain moderate near the Area 25 Renewable Energy Zone (2,980 average daily trips).  
Approximately 2,960 of the projected 2,980 average daily trips would occur without traffic related to the 
Reduced Operations Alternative, and roadway viewers near Area 25 are mostly composed of traffic 
unrelated to the NNSS.  Under the Reduced Operations Alternative, construction of a commercial solar 
power generation facility in Area 25 may occur and have adverse visual effects because the facility would 
introduce considerable infrastructure over approximately 1,200 acres of land for a 100-megawatt facility, 
a large portion of which would be directly visible in middleground views from U.S. Route 95 (see 
Chapter 3, Figure 3–3).  Portions of the study area visible from U.S. Route 95 have a Class B scenic 
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quality rating and viewer sensitivity is moderate.  Construction of the commercial solar power generation 
facility and solar demonstration would require a separate NEPA analysis (including a visual impacts 
analysis) if a specific design were proposed.     

Operation of any concentrated solar power generation facility of this size would introduce a considerable 
source of glare from the reflective surfaces of the solar collectors; use of nighttime lighting for security; 
alter the existing visual character of the landscape, which is largely undeveloped; and reduce the existing 
visual quality from a Class B to a Class C rating because of the intrusion of manmade elements.  There is 
no mitigation to reduce adverse effects associated with the proposed solar array; therefore, this effect is 
considered adverse and unavoidable.  Measure VIS-1, “Apply Minimum Lighting Standards,” would 
reduce the potential for overlighting facilities, but the introduction of nighttime light where none 
presently exists would be adverse and unavoidable. 

5.1.10 Cultural Resources 

Cultural resources include prehistoric and historic archaeological districts, sites, buildings, structures, or 
objects created or modified by human activity.  Cultural resources also include traditional cultural 
properties—properties that are eligible for inclusion in the National Register of Historic Places (NRHP) 
because of their association with cultural practices or beliefs of a living community that are (a) rooted in 
that community’s history and (b) important in maintaining the continuing cultural identity of the 
community (Parker and King 1998).  Under Federal regulations, a significant cultural resource, 
designated a “historic property,” warrants consideration with regard to potential adverse impacts resulting 
from proposed Federal actions (DOE 2002e).  A cultural resource is a historic property if its attributes 
make it eligible for listing in the NRHP.  Federal agencies also are required to consider the effects of their 
actions on sites, locations, and other resources that are of cultural or religious significance to American 
Indians, as established under the 1978 American Indian Religious Freedom Act.  American Indian graves, 
associated funerary objects, and objects of cultural patrimony are protected by the 1990 Native American 
Graves Protection and Repatriation Act (Public Law [P.L.] 101-601). 

The ROI for cultural resources is the geographic area or areas within which an undertaking may directly 
or indirectly cause alterations in the character or use of historic properties, if any such properties exist.  
Based on current knowledge of cultural resources in the region, all undisturbed areas could potentially 
contain cultural resources.   

Cultural resources impacts in this SWEIS are assessed based on the estimated number of sites that may be 
affected by land-disturbing activities associated with ongoing and proposed projects at the NNSS, TTR, 
and environmental restoration sites on the Nevada Test and Training Range.  Estimates are based on the 
site densities of known cultural resources in each hydrographic basin; these density values were 
extrapolated to estimate the number of sites that may exist in each hydrographic basin where program 
facilities and activities may be located.  Those impacts would affect cultural resource sites in general 
(both prehistoric and historic) and sites that would be considered eligible for inclusion on the NRHP.  An 
area’s potential for containing cultural resource sites is strongly site-specific and is influenced by factors 
such as presence of water, a food source, shelter (i.e., caves or rock alcoves), a source of materials for 
building shelters, and less tangible but equally important factors such as features that may have spiritual 
value to a culture.  While all areas of the NNSS have the potential to possess cultural resources, areas 
with the highest number of recorded cultural resources are Rainier and Pahute Mesas in the northwest 
(largely within the Fortymile Canyon-Buckboard Mesa Hydrographic Basin), followed by Jackass Flats in 
the southwest (within the Fortymile Canyon–Jackass Flats Hydrographic Basin), and Yucca Flat in the 
east (within the Yucca Flat Hydrographic Basin) (DOE 2010a).  In general, any new development on the 
NNSS would be located near or in similar terrain as existing facilities for which cultural resources surveys 
have been conducted.  Although it is not possible to predict with a high degree of certainty the potential 
for a particular area to contain cultural resources, the record provided by cultural resources surveys 
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conducted at the NNSS provides a means to estimate site densities and, therefore, the likelihood of 
encountering a cultural resource site within a given hydrographic basin.  By multiplying the acres that 
would be disturbed within a particular hydrographic basin by the calculated site density for that basin, the 
number of sites that may be affected was estimated for this SWEIS.  There are a number of uncertainties 
associated with this approach; however, it is adequate for the purpose of estimating potential cultural 
resources impacts at the NNSS of ongoing and proposed activities addressed in this SWEIS.  Table 5–45 
provides the site densities (in number of sites per acre) for each hydrographic basin on the NNSS that 
were used in this analysis. 

Cultural resources impacts would potentially occur as a result of activities that involve modification of 
buildings and ground disturbance in previously undisturbed locations.  These impacts would occur 
through drilling; grading; excavation; fencing; training and exercises in remote areas; cleanup activities; 
construction of buildings, roads, firebreaks, and utilities; and building modification, decontamination, or 
demolition.  Vehicular and pedestrian access to areas containing cultural resources would increase the 
potential for vandalism or unauthorized artifact collection to occur that could affect archaeological sites 
and archaeologically sensitive areas. 

Although increased access to areas containing cultural resources could raise the potential for vandalism or 
unauthorized artifact collection, these are impacts that cannot be reasonably estimated; however, by not 
disclosing cultural resource sites locations and administrative controls, NNSA/NSO would reduce these 
kinds of impacts to the maximum extent possible. 

The precise number of cultural resources affected by NNSA/NSO activities will be unknown until cultural 
resource studies are completed prior to program activities described under the three alternatives.  Cultural 
resource surveys and Section 106 consultations would be completed prior to ground-disturbing activities 
in previously unsurveyed areas and impacts on sites eligible for listing in the NRHP would be avoided or 
mitigated through measures described in Chapter 7.  Historic NNSS buildings and structures designated 
for modification, decommissioning, or demolition would be evaluated for historical significance, and 
those buildings and structures eligible for listing in the NRHP would be mitigated through measures 
described in Chapter 7.   

The estimated cultural resources impacts do not take into account that, for many project sites, impacts 
would be avoided completely by identifying their locations during Section 106 surveys and relocating or 
redesigning project features.  In addition, this analysis does not take into account mitigation measures that 
may reduce potential impacts on significant cultural resources to a “no adverse effect” level. 

In addition to impacts from DOE/NNSA activities, the development of commercial solar power 
generation facilities within the Fortymile Canyon, Jackass Flats Hydrologic Basin under each of the 
alternatives and a geothermal demonstration project under the Expanded Operations Alternative would 
affect additional cultural resources.  There is no specific schedule for constructing either a solar power 
generation facility or a geothermal demonstration project at the NNSS.  Under the No Action Alternative, 
up to 2,650 acres of previously undisturbed land in the Fortymile Canyon, Jackass Flats Hydrologic Basin 
would be disturbed for solar power generation facilities, affecting an estimated 3,511 cultural resources 
sites, 1,089 of them eligible for inclusion on the NRHP.  Under the Expanded Operations Alternative, up 
to 10,300 acres of previously undisturbed land would be disturbed for solar power generation facilities, 
affecting an estimated 13,647 cultural resources sites, 4,233 of them eligible for inclusion on the NRHP.  
A geothermal demonstration project would disturb up to 50 acres of land and result in impacts on an 
estimated 2 cultural resource sites, of which 1 would be NRHP-eligible.  Under the Reduced Operations 
Alternative, up to 1,200 acres would be disturbed for solar power generation facilities, affecting an 
estimated 1,590 cultural resources sites, 493 of which would be eligible for inclusion on the NRHP.  This 
SWEIS addresses the potential impacts of such a project to enable DOE/NNSA to make a decision about 
whether to make land and infrastructure currently under DOE/NNSA control available for use by a 
commercial entity. 
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Table 5–45  Approximate Nevada National Security Site Cultural Resource Site Densities by Hydrographic Basin 

Hydrographic Basin 
Acres 

Surveyed 

Number of 
Prehistoric 

Sites a 

Prehistoric 
Sites per 

Acre 

Number 
Historic 
Sites a  

Historic 
Sites per 

Acre 
Untyped 

Sites a 

Untyped 
Sites per 

Acre 
Total 
Sites a  

Total 
Sites per 

Acre 

NRHP-
Eligible 
Sites a 

NRHP 
Sites per 

Acre 
Mercury Valley 338 3 0.009 3 0.009 0 0.0 6 0.018 2 0.006 
Rock Valley 445 18 0.040 1 0.002 0 0.0 19 0.043 4 0.009 
Fortymile Canyon–
Jackass Flats 

575 367 0.640 16 0.055 9 0.031 392 0.680 120 0.210 

Fortymile Canyon-
Buckboard Mesa 

6,138 445 0.073 3 0.001 54 0.009 502 0.082 346 0.056 

Oasis Valley 3,477 125 0.036 1 0.03 2 0.001 128 0.037 49 0.014 
Gold Flat 6,371 264 0.041 3 0.001 1 0.0001 268 0.042 169 0.027 
Kawich Valley 2,635 72  2  8  82  58  
Emigrant Valley/ 
Groom Lake Valley 

60 5 0.083 0 0.0 0 0.0 5 0.083 0 0.0 

Yucca Flat 9,030 309 0.034 69 0.008 17 0.002 395 0.044 176 0.020 
Frenchman Flat 9,047 109 0.012 45 0.005 0 0.0 154 0.017 58 0.006 
Totals 38,116 1,717 0.045 143 0.004 91 0.002 1,951 0.051 982 0.026 
NRHP = National Register of Historic Places. 
a Source:  Chapter 4, Table 4–44. 
 



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 

 
 

 
5-172   

The following discussion of potential cultural resources impacts resulting from DOE/NNSA activities 
under each of the three alternatives addressed in this SWEIS evaluates the  impacts by mission and 
program under each of the three alternatives.  Most of the above discussion applies to sections of this 
SWEIS that address cultural resources impacts at RSL, NLVF, the TTR, and environmental restoration 
sites on the Nevada Test and Training Range. 

5.1.10.1 No Action Alternative 

Table 5–46 displays the estimated number of cultural resource sites that would be potentially affected by 
DOE/NNSA activities at the NNSS and environmental restoration sites on the Nevada Test and Training 
Range under the No Action Alternative.  Overall, under the No Action Alternative, 4,460 acres of land 
would be disturbed, with impacts on an estimated 1,855 cultural resource sites, 575 of which would be 
eligible for inclusion on the NRHP.  This overall total includes both DOE/NNSA activities and a potential 
240-megawatt commercial solar power generation facility and associated transmission lines discussed 
below in Section 5.1.10.1.3.  DOE/NNSA activities would disturb up to 1,810 acres of land and affect an 
estimated 53 cultural resources sites.  About 18 affected cultural resource sites would be eligible for 
inclusion on the NRHP.  Mission- and program-level impacts on cultural resources under the No Action 
Alternative are addressed in the following discussion. 

5.1.10.1.1 National Security/Defense Mission 

National Security/Defense Mission activities occur at a variety of locations on the NNSS, but primarily in 
the Yucca Flat and Frenchman Flat Hydrologic Basins and, to a lesser extent, in the Fortymile Canyon–
Jackass Flats Basin.  Under the No Action Alternative, National Security/Defense Mission activities at the 
NNSS would disturb up to 700 acres of previously undisturbed land.  This level of land disturbance 
would potentially affect an estimated 24 cultural resource sites, 10 of which may be eligible for inclusion 
on the NRHP. 

Stockpile Stewardship and Management Program.  Stockpile Stewardship and Management Program 
activities occur primarily at existing facilities within the Yucca Flat and Frenchman Flat Hydrographic 
Basins.  Although most Stockpile Stewardship and Management Program activities are conducted at 
existing facilities, some activities have the potential to disturb previously undisturbed areas and affect 
cultural resources.  These include high-explosives experiments at locations other than BEEF, drillback 
operations, and Office of Secure Transportation training and exercises.  These potential Stockpile 
Stewardship and Management Program activities would disturb up to 685 acres of previously undisturbed 
land and affect an estimated 21 cultural resource sites.  Of those potentially affected cultural resources 
sites, an estimated 9 would be eligible for inclusion on the NRHP.  

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  The NNSS 
would provide research, development, and training in support of the Arms Control, Nuclear Forensics, 
Nonproliferation, and Counterterrorism Programs.  Most of these activities would occur at existing 
facilities.  No new facilities would be constructed, but existing buildings would likely be modified.  
Structural modifications would have the potential to affect potentially historic buildings.  Such impacts on 
historic buildings would be mitigated using the measures identified in Chapter 7.   
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Table 5–46  No Action Alternative – Estimated Number of Potentially Affected Cultural Resource 
Sites on the Nevada National Security Site and Nevada Test and Training Range 

(except Tonopah Test Range) 

Program 

Area 
Disturbed 
(acres) a 

Assumed Primary Locations of 
Activities by Hydrographic Basin 

Number 
 of Sites b 

Number of 
NRHP-

Eligible Sites b 

Stockpile Stewardship and 
Management 

343 
343 

Frenchman Flat 
Yucca Flat 

6 
15 

2 
7 

Nuclear Emergency Response, 
Nonproliferation, and 
Counterterrorism 

5 
5 
5 

Frenchman Flat 
Yucca Flat 

Fortymile Canyon–Jackass Flats 

0 c 
0 c 
3 

0 c 
0 c 
1 

Work for Others None 

Frenchman Flat 
Yucca Flat 

Mercury Valley 
Fortymile Canyon–Jackass Flats 

0 0 

Total National 
Security/Defense Mission 700  24 10 

Waste Management  
(Area 5 RWMC) d 190 Frenchman Flat 0 0 

Environmental Restoration 
Soils Project e 

320 
100 

Frenchman Flat 
Emigrant Valley 

5 
8 

2 
0 c 

Environmental Restoration 
Underground Test Area 

167 
167 
167 

Frenchman Flat 
Yucca Flat 

Oasis Valley f 

3 
7 
6 

1 
3 
2 

Total Environmental 
Management Mission 

1,110  29 7 

General Site Support and 
Infrastructure None 

Frenchman Flat 
Mercury Valley 

Yucca Flat 
0 0 

Renewable Energy 
(DOE/NNSA) None None 0 0 

Total Nondefense Mission None  0 0 
Total DOE/NNSA 1,810  53 18 
240-MW Commercial Solar 
Power Generation Facility 2,650 Fortymile Canyon–Jackass Flats 1,802 557 

Total Non–DOE/NNSA 2,650  1,802 557 
Total 4,460  1,855 575 
NNSA = National Nuclear Security Administration; NRHP = National Register of Historic Places; RWMC= Radioactive 
Waste Management Complex MW = megawatts. 
a Where a program could affect multiple hydrologic basins, if potentially disturbed area for the basin was known, it was used; 

if not, the total potentially disturbed acres for that program were equally apportioned among the affected basins.  
Area disturbed for each program may not add up to the total area disturbed for its applicable mission due to rounding. 

b The number of sites was calculated by multiplying the number of acres potentially disturbed by the Total Sites Per Acre or 
NRHP Sites Per Acre columns, as appropriate, from Table 5–45.  Where programs could occur in more than one hydrologic 
basin, the range of numbers of potentially affected cultural resource sites was used. 

c  Calculated value less than 0.5 sites per acre. 
d The 740-acre Area 5 RWMC has been surveyed for cultural resources and no NRHP-eligible sites were found. 
e The Small Boy and Project 57 sites are disturbed but considered by the NNSA Nevada Site Office to be historically 

significant sites. 
f Site density for Underground Test Area projects on the Nevada Test and Training Range was assumed to be the same as the 

density for the Oasis Valley Hydrographic Basin because most of the groundwater characterization and monitoring wells 
that would be developed on USAF land would be adjacent to the northwestern portions of the NNSS. 
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Releases of chemicals and biological simulants could occur throughout the NNSS, but would most likely 
occur in areas within the Yucca Flat, Frenchman Flat, and Fortymile Canyon–Jackass Flats Hydrographic 
Basins.  Although many of these activities would be conducted at existing facilities or disturbed areas, for 
purposes of this analysis, it was assumed that all would occur on previously undisturbed land.  These 
release activities would potentially disturb up to 15 acres of previously undisturbed land and affect an 
estimated 3 cultural resource sites, of which 1 would be eligible for inclusion on the NRHP. 

Work for Others Program.  Under the No Action Alternative, Work for Others Program activities 
would not disturb previously undisturbed land areas. 

5.1.10.1.2 Environmental Management Mission 

Activities under the Environmental Management Mission would potentially disturb up to 1,110 acres of 
previously undisturbed land.  However, for reasons discussed for the separate programs, the estimated 
number of potentially affected cultural resource sites would be 29, lower than expected, with 9 of those 
sites eligible for inclusion on the NRHP. 

Waste Management Program.  Under the No Action Alternative, waste management facilities would be 
operated in Areas 5, 6, 9, 11, and 23.  The Area 5 RWMC would continue to operate within the 740-acre 
area set aside for waste management and would be the only waste management facility that would disturb 
previously undisturbed land at the NNSS.  Up to 190 acres of land would be disturbed for disposal of 
LLW and MLLW.  The entire 740-acre Area 5 RWMC has been surveyed for cultural resources and no 
significant cultural resources were found.  Therefore, Waste Management Program activities under the 
No Action Alternative would not affect significant cultural resources. 

Environmental Restoration Program.  Drilling of groundwater characterization and monitoring wells 
would occur on the NNSS and Nevada Test and Training Range.  Development of these wells has the 
potential to disturb up to 500 acres of previously undisturbed land and affect an estimated 16 cultural 
resource sites, of which 6 would be eligible for inclusion on the NRHP.  Ground-disturbing soils 
remediation project activities would occur at the Small Boy site in the Frenchman Flat area and at the 
Project 57 site on the Nevada Test and Training Range.  NNSA/NSO considers both of these sites eligible 
for inclusion on the NRHP, although the State Historic Preservation Office has not been formally 
consulted.  When such consultation occurs, if the State Historic Preservation Office concurs with 
NNSA/NSO’s determination, appropriate mitigation measures would be implemented, as discussed in 
Chapter 7.  However, based on calculated site densities in the two affected basins (Frenchman Flat and 
Emigrant Valley) a total of 13 total resource sites may be impacted by Soils Projects activities; two of 
these sites may be eligible for inclusion on the NRHP.  The Industrial Sites Project includes identifying 
and decontaminating and/or decommissioning facilities through clean closure or closure in place.  Actions 
associated with the Industrial Sites Project have the potential to cause the alteration or neglect of a 
historic building, thereby affecting the character-defining features that make the building eligible for 
listing in the NRHP.  Before performing any actions that would adversely affect these buildings, 
NNSA/NSO would conduct appropriate surveys and consultations pursuant to Section 106 of the National 
Historic Preservation Act (NHPA) (16 U.S.C. 470 et seq.) and take mitigative actions, as discussed in 
Chapter 7. 
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5.1.10.1.3 Nondefense Mission 

DOE/NNSA activities under the Nondefense Mission would not be expected to impact cultural resources; 
however, development of up to 24 megawatts of solar energy generation by commercial interests would 
impact cultural resources, as discussed below, under the Conservation and Renewable Energy Program. 

General Site Support and Infrastructure Program.  Under the No Action Alternative, small projects to 
maintain and repair NNSS facilities would occur at existing facilities in previously disturbed areas and 
would not affect archaeological resources.  However, modification of potentially historic buildings would 
affect potentially historic structures that are not yet evaluated for eligibility for the NRHP. 

Conservation and Renewable Energy Program.  NNSA would undertake measures to increase energy 
efficiency, fuel efficiency, and water conservation.  These actions would occur on existing facilities, some 
of which may be considered historic properties. 

In addition to improving energy efficiency, fuel efficiency, and water conservation at existing facilities, 
under the No Action Alternative, NNSA would also consider allowing development of a commercial 
240-megawatt solar power generation facility in Area 25 of the NNSS.  Such a facility would also require 
an additional electrical transmission line to interconnect with the existing main transmission system to the 
south of the NNSS.  A total of about 10 miles of new transmission line, disturbing about 250 acres of 
previously undisturbed land, all of which would be off the NNSS, was assumed in this analysis.  The 
commercial solar power generation facility and associated transmission line would disturb a total of about 
2,650 acres of land and affect an estimated 1,802 cultural resource sites, of which 557 would be 
considered eligible for inclusion on the NRHP. 

Other Research and Development Programs.  The Nevada National Environmental Research Park in 
Area 5 contains two existing facilities used to support outside scientific research on long-term 
environmental health.  Future research programs could include activities, such as habitat reclamation and 
remediation, that have the potential to affect cultural resources because of ground disturbance and 
increased access to previously undisturbed land.  There are no such projects proposed at this time; if there 
were, they would be evaluated on a case-by-case basis and all appropriate steps would be taken pursuant 
to Section 106 of the NHPA. 

5.1.10.2 Expanded Operations Alternative 

As shown in Table 5–47, under the Expanded Operations Alternative, DOE/NNSA activities at the NNSS 
and environmental restoration sites on the Nevada Test and Training Range would disturb up to 
25,877 acres of previously undisturbed land, including about 10,300 acres for one or more commercial 
solar power generation facilities and associated transmission lines (discussed in Section 5.1.10.2.3), 
which would affect an estimated 7,688 cultural resource sites, 2,447 of which would be eligible for 
inclusion on the NRHP.  DOE/NNSA activities would potentially affect 682 cultural resources sites, 283 
of which would be eligible for inclusion on the NRHP.  Mission- and program-level impacts on cultural 
resources are addressed in the following discussion. 
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Table 5–47  Expanded Operations Alternative – Estimated Numbers of Potentially Affected 
Cultural Resource Sites on the Nevada National Security Site and Nevada Test and Training Range 

(except Tonopah Test Range) 

Program 

Area 
Disturbed 
(acres) a 

Assumed Primary Locations of 
Activities by Hydrographic Basin 

Number of 
Sites b 

Number of 
NRHP-

Eligible Sites  b

Stockpile Stewardship and Management 1,403 
11,403 

Frenchman Flat 
Yucca Flat 

24 
501 

8 
228 

Nuclear Emergency Response, 
Nonproliferation and Counterterrorism 

100 
100 
15 

Frenchman Flat 
Yucca Flat 

Fortymile Canyon–Jackass Flats 

2 
4 
10 

1 
2 
3 

Work for Others 

109 
109 
109 
109 

Frenchman Flat 
Yucca Flat 

Mercury Valley 
Fortymile Canyon-Jackass Flats 

2 
5 
2 
74 

1 
2 
1 

23 
Total National Security/Defense 
Mission 13,455  624 265 

Waste Management 
(Area 5 RWMC) c 600 Frenchman Flat 0 0 

Waste Management 
Sanitary Landfill Facility (Area 23) 15 Mercury Valley 0 d 0 d 

Waste Management Landfill Facility 
(Area 25) 20 Fortymile Canyon–Jackass Flats 14 4 

Environmental Restoration Soils 
Project e 

320 
100 

Frenchman Flat 
Emigrant Valley 

5 
8 

2 
0 

Environmental Restoration Underground 
Test Area 

167 
167 
167 

Frenchman Flat 
Yucca Flat 

Oasis Valley 

3 
7 
6 

1 
3 
2 

Total Environmental Management 
Mission 1,555  43 12 

General Site Support and Infrastructure 
156 
156 
156 

Frenchman Flat 
Mercury Valley 

Yucca Flat 

3 
3 
7 

1 
1 
3 

Renewable Energy (DOE/NNSA) 50 Yucca Flat 2 1 
Total Nondefense Mission 517  15 6 
Total DOE/NNSA 15,527  682 283 
1000 Megawatts of Commercial Solar 
Power Generation Facilities 10,300 Fortymile Canyon–Jackass Flats 7,004 2,163 

 Geothermal Demonstration Project 50 Yucca Flat 2 1 
Total Non-DOE/NNSA 10,350  7,006 2,164 
Total 25,877  7,688 2,447 
NNSA = National Nuclear Security Administration; NRHP = National Register of Historic Places; RWMC = Radioactive 
Waste Management Complex.  
a Where a program could affect multiple hydrologic basins, if potentially disturbed area for the basin was known, it was used; 

if not, the total potentially disturbed acres for that program were equally apportioned among the affected basins.  Area 
disturbed for each program may not add up to the total area disturbed for its applicable mission due to rounding. 

b The number of sites was calculated by multiplying the number of acres potentially disturbed by the Total Sites Per Acre or 
NRHP Sites Per Acre columns, as appropriate, from Table 5–45.  Where programs could occur in more than one hydrologic 
basin, the range of numbers of potentially affected cultural resource sites was used. 

c The 740-acre Area 5 RWMC has been surveyed for cultural resources and no NRHP-eligible sites were found. 
d The calculated value is less than 0.5 sites. 
e The Small Boy and Project 57 sites are disturbed but considered by the NNSA Nevada Site Office to be historically 

significant sites. 
f Site density for Underground Test Area projects on the Nevada Test and Training Range was assumed to be the same as the 

density for the Oasis Valley Hydrographic Basin because most of the groundwater characterization and monitoring wells that 
would be developed on U.S. Air Force land would be adjacent to the northwestern portions of the Nevada National Security 
Site.  
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5.1.10.2.1 National Security/Defense Mission 

National Security/Defense Mission activities occur at a variety of locations on the NNSS, but primarily in 
the Yucca Flat and Frenchman Flat Hydrologic Basins and, to a lesser extent, in the Fortymile Canyon–
Jackass Flats Basin.  Under the Expanded Operations Alternative, National Security/Defense Mission 
activities at the NNSS would disturb up to 13,455 acres of previously undisturbed land.  This land 
disturbance would potentially affect an estimated 624 cultural resource sites.  Of those sites, 265 would be 
eligible for inclusion on the NRHP. 

Stockpile Stewardship and Management Program.  As under the No Action Alternative, Stockpile 
Stewardship and Management Program activities under the Expanded Operations Alternative would occur 
primarily at existing facilities within the Yucca Flat and Frenchman Flat Hydrographic Basins.  Although 
most Stockpile Stewardship and Management Program activities would be conducted at existing facilities, 
some activities could potentially disturb previously undisturbed areas and affect cultural resources.  These 
include high-explosives experiments at locations other than BEEF, drillback operations, and Office of 
Secure Transportation training and exercises along NNSS roads.  By far, the largest single land-disturbing 
activity would be development of a new Office of Secure Transportation training facility in Area 17, 
which would disturb up to 10,000 acres.  Overall, these potential Stockpile Stewardship and Management 
Program activities would disturb up to 12,805 acres of previously undisturbed land and affect an 
estimated 525 cultural resource sites (440 at the proposed training facility in Area 17), of which about 236 
would be eligible for inclusion in the NRHP. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Proposed 
activities under the Expanded Operations Alternative would disturb 15 acres for conducting releases of 
chemicals and biological simulants, as well as 100 acres each for an Arms Control Treaty Verification 
Test Bed and a Mock Urban Complex.  This disturbance of 215 acres of previously undisturbed land 
would affect an estimated 16 cultural resource sites, of which 6 would be eligible for inclusion on the 
NRHP. 

Work for Others Program.  Construction of various new test beds and additional aviation-related 
facilities at various locations on the NNSS, as well as establishment of an area to conduct radioactive 
tracer experiments, would disturb an estimated 435 acres of land.  This disturbance would result in 
impacts on an estimated 83 cultural resource sites, of which 27 would be eligible for inclusion in the 
NRHP. 

5.1.10.2.2 Environmental Management Mission 

Activities under the Environmental Management Mission would potentially disturb up to 1,555 acres of 
previously undisturbed land.  However, for reasons discussed for the separate programs, the number of 
potentially affected cultural resource sites are estimated to be 43, 12 of which would be eligible for 
inclusion on the NRHP. 

Waste Management Program.  Under the Expanded Operations Alternative, waste management 
facilities would be operated in Areas 5, 6, 9, 11, and 23.  The Area 5 RWMC would continue to operate 
within the 740-acre area set aside for waste management and would use up to 600 acres of land for 
disposal of LLW and MLLW.  The entire 740-acre Area 5 RWMC has been surveyed for cultural 
resources and no significant cultural resources were found.  Sanitary waste disposal facilities would be 
developed in Areas 23 (15 acres) and 25 (20 acres).  Development of these sanitary waste disposal sites 
would affect an estimated 14 cultural resource sites, 4 of which would be eligible for inclusion on the 
NRHP.  All other operations would continue within their current capacities.   
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Environmental Restoration Program.  Activities under the Environmental Restoration Program would 
be the same as those described under the No Action Alternative.  Therefore, impacts on cultural resources 
would be the same as those described under the No Action Alternative.   

5.1.10.2.3 Nondefense Mission 

DOE/NNSA activities under the Nondefense Mission would potentially affect up to 15 cultural resources 
sites, 6 of which may be considered eligible for inclusion on the NHRP.  Development of up to 
1,000 megawatts of solar energy generation by commercial interests would impact cultural resources, as 
discussed below, under the Conservation and Renewable Energy Program. 

General Site Support and Infrastructure Program.  In addition to ongoing maintenance, repair, and 
replacement activities to support NNSS facilities, NNSA/NSO would modify facilities as needed to 
support NNSS programs.  In addition, several infrastructure additions would be completed, including the 
construction of a new security building on previously disturbed land in Area 23 (2 acres), replacement of 
the existing 138-kilovolt electrical transmission system, expansion of the cellular telecommunication 
system, and reconfiguration of Mercury in Area 23.  Cultural resources impacts include damage to 
cultural resources resulting from construction of facilities, access roads, transmission lines, and cell 
towers; increased off-road vehicular and pedestrian access; expansion of facilities; and modification, 
relocation, or demolition of historic buildings.  Historic period buildings at Mercury that are proposed for 
modifications, rebuilding, or demolition would be evaluated for listing in the NRHP and eligible 
buildings would require mitigation.  It is estimated that a total of 467 acres of previously undisturbed land 
would be affected by infrastructure projects under the Expanded Operations Alternative.  This amount of 
land disturbance would affect an estimated 13 cultural resource sites, 5 of which would be NRHP-
eligible.  A proposed 5-megawatt photovoltaic solar power generation facility, while considered 
infrastructure, is addressed under the Conservation and Renewable Energy Program. 

Conservation and Renewable Energy Program.  NNSA/NSO would continue current energy efficiency 
measures, water conservation measures, fleet management improvements, and sustainable building 
practices.  Cultural resources impacts from implementation of conservation measures would be the same 
as those described under the No Action Alternative.  

NNSA would build a renewable energy facility consisting of a 5-megawatt photovoltaic solar power 
generation facility in Area 6 that would require about 50 acres of land.  This would affect an estimated 
two cultural resource sites in the Yucca Flat Hydrographic Basin.  One of those sites would be eligible for 
inclusion in the NRHP.  

Under the Expanded Operations Alternative, NNSA would consider allowing one or more commercial 
solar power generation facilities with a combined capacity of up to 1,000 megawatts to be built in Area 25 
in the Fortymile Canyon–Jackass Flats Hydrographic Basin.  This development, including an estimated 
10 miles of new transmission lines, would introduce considerable infrastructure over approximately 
10,300 acres of land, affecting up to an estimated 7,004 cultural resource sites, up to 2,163 of which 
might be eligible for the NRHP.  If NNSA were to allow it, construction of commercial solar power 
generation facilities would require separate NEPA analyses (including a cultural resources analyses).  
However, any solar power generation facility would require a considerable amount of clearing and 
grading that would directly and permanently impact all archaeological resources, built environment  
resources, and historic landscapes by damaging, displacing, or destroying artifacts, features, sites, and 
buildings in the project footprint.  Proposed projects  would be evaluated on a case-by-case basis and all 
appropriate steps would be taken pursuant to Section 106 of the NHPA. 
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NNSA would develop a Geothermal Demonstration Project on the NNSS under the Expanded Operations 
Alternative.  This project would disturb an estimated 50 acres of previously undisturbed land impacting 
an estimated 2 cultural resource sites, 1 of which would be considered eligible for inclusion on the NRHP.  
Implementation of a Geothermal Demonstration Project would require a project-specific NEPA analysis 
and cultural resources analysis. 

Other Research and Development Programs.  Under the Expanded Operations Alternative, current 
programs would continue but DOE would actively promote and expand the National Environmental 
Research Park Program.  Potential cultural resources impacts would be the same as those described under 
the No Action Alternative.  No such projects are proposed at this time, but if there were, they would be 
evaluated on a case-by-case basis and all appropriate steps would be taken pursuant to Section 106 of 
the NHPA. 

5.1.10.3 Reduced Operations Alternative 

As shown in Table 5–48, under the Reduced Operations Alternative, DOE/NNSA activities at the NNSS 
and environmental restoration sites on the Nevada Test and Training Range would disturb up to 
1,540 acres of previously undisturbed land, which would affect an estimated 45 cultural resources sites, 
14 of which are eligible for listing on the NRHP.  Overall, under the Reduced Operations Alternative, 
2,170 acres of previously undisturbed land would be disturbed, including about 1,200 acres of disturbance 
for construction of a commercial solar power generation facility (discussed in Section 5.1.10.3.3). The 
total estimated number of cultural resource sites potentially affected is 861, 266 of which are eligible for 
inclusion on the NRHP. Mission- and program-level impacts on cultural resources are addressed in the 
following discussion. 

5.1.10.3.1 National Security/Defense Mission 

Under the Reduced Operations Alternative, National Security/Defense Mission activities would continue 
to occur in the locations described under the No Action Alternative.  National Security/Defense Mission 
activities at the NNSS would disturb up to 430 acres of previously undisturbed land.  This land 
disturbance would potentially affect an estimated 16 cultural resource sites, of which 6 would be eligible 
for inclusion on the NRHP. 

Stockpile Stewardship and Management Program.  Under the Reduced Operations Alternative, 
Stockpile Stewardship and Management Program activities would be the same as under current 
conditions, except that some high-explosives testing would be curtailed, and the number of dynamic 
experiments, conventional high-explosives testing, shock physics testing, and nuclear weapons staging 
would be reduced relative to the No Action Alternative.  A reduction in these activities would reduce the 
potential for ground-disturbing activities and increased access, resulting in fewer potential impacts on 
cultural resources.  Up to 415 acres of previously undisturbed land would be disturbed by Stockpile 
Stewardship and Management Program activities, resulting in impacts on an estimated 13 cultural 
resources sites.  An estimated 5 of those sites would be eligible for inclusion on the NRHP. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Under the 
Reduced Operations Alternative, activities under these programs would continue and cultural resources 
impacts would be the same as those described under the No Action Alternative. 
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Table 5–48  Reduced Operations Alternative – Estimated Number of Potentially Affected Cultural 
Resource Sites on the Nevada National Security Site and Nevada Test and Training Range 

Program 

Area 
Disturbed 
(acres) a 

Assumed Primary Locations of 
Activities by Hydrographic Basin 

Number of 
Sites b 

Number of 
NRHP-Eligible 

Sites b 

Stockpile Stewardship and 
Management 

208 
208 

Frenchman Flat 
Yucca Flat 

4 
9 

1 
4 

Nuclear Emergency Response, 
Nonproliferation and 
Counterterrorism  

5 
5 
5 

Frenchman Flat 
Yucca Flat 

Fortymile Canyon–Jackass Flats 

0 c 
0 c 
3 

0 c  
0 c  
1 

Work for Others None 

Frenchman Flat 
Yucca Flat 

Mercury Valley 
Fortymile Canyon–Jackass Flats 

0 0 

Total National 
Security/Defense Mission 430  16 6 

Waste Management 
(Area 5 RWMC) d 190 Frenchman Flat 0 0 

Environmental Restoration 
Soils Project e 

320 
100 

Frenchman Flat 
Emigrant Valley 

5 
8 

2 
0c 

Environmental Restoration 
Underground Test Area 

167 
167 
167 

Frenchman Flat 
Yucca Flat 

Oasis Valley f 

3 
7 
6 

1 
3 
2 

Total Environmental 
Management Mission 1,110  29 8 

General Site Support and 
Infrastructure None 

Frenchman Flat 
Mercury Valley 

Yucca Flat 
0 0 

Renewable Energy 
(DOE/NNSA) None None 0 0 

Total Nondefense Mission None  0 0
Total DOE/NNSA 1,540  45 14 
100 MW Commercial Solar 
Power  Generation Facility 1,200 Fortymile Canyon–Jackass Flats 816 252 

Total Non-DOE/NNSA 1,200  816 252 
Total 2,170  861 266 
NNSA = National Nuclear Security Administration; NRHP = National Register of Historic Places; RWMC = Radioactive 
Waste Management Complex; MW = megawatts. 
a Where a program could affect multiple hydrologic basins, if potentially disturbed area for the basin was known, it was used; 

if not, the total potentially disturbed acres for that program were equally apportioned among the affected basins. 
b The number of sites was calculated by multiplying the number of acres potentially disturbed by the Total Sites Per Acre or 

NRHP Sites Per Acre columns, as appropriate, from Table 5–45.  Where programs could occur in more than one hydrologic 
basin, the range of numbers of potentially affected cultural resource sites is used.  Area disturbed for each program may not 
add up to the total area disturbed for its applicable mission due to rounding. 

c The calculated value is less than 0.5 sites. 
d The 740-acre Area 5 RWMC has been surveyed for cultural resources and no NRHP-eligible sites were found. 
e The Small Boy and Project 57 sites are disturbed but considered by the NNSA Nevada Site Office to be historically 

significant sites. 
f Site density for Underground Test Area projects on the Nevada Test and Training Range was assumed to be the same as the 

density for the Oasis Valley Hydrographic Basin because most of the groundwater characterization and monitoring wells 
that would be developed on U.S. Air Force land would be adjacent to the northwestern portions of the Nevada National 
Security Site. 
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Work for Others Program.  Under the Reduced Operations Alternative, large-scale explosive tests and 
experiments would not be conducted.  No Work for Others Program activities, except for military training 
and exercises, would be conducted in Areas 18, 19, 20, 29, and 30 of the NNSS.  Cultural resources 
impacts would be the same as those under the No Action Alternative. 

5.1.10.3.2 Environmental Management Mission 

Activities under the Environmental Management Mission would be the same as those described under the 
No Action Alternative.  Therefore, cultural resources impacts would be the same as those described under 
the No Action Alternative.   

5.1.10.3.3 Nondefense Mission 

General Site Support and Infrastructure Program.  There would be no infrastructure projects 
conducted beyond maintenance of critical elements in Areas 18, 19, 20, 29, and 30.  Otherwise, all other 
maintenance and replacement projects would be the same as those described under the No Action 
Alternative.   

Conservation and Renewable Energy Program.  The NNSS would continue current energy efficiency 
measures, water conservation measures, fleet management improvements, and sustainable building 
practices.  Cultural resources impacts would be the same as those described under the No Action 
Alternative.  

Under the Reduced Operations Alternative, NNSA would consider allowing development of a solar 
power generation facility of up to 100 megawatts capacity in Area 25 in the Fortymile Canyon–Jackass 
Flats Hydrographic Basin.  This development would introduce considerable infrastructure over 
approximately 1,200 acres of land, affecting up to an estimated 816 cultural resource sites, up to 252 of 
which might be eligible for the NRHP.  If NNSA were to allow it, construction of commercial solar 
power generation facilities would require separate NEPA analyses (including cultural resources analyses).  
However, any solar power generation facility would require a considerable amount of clearing and 
grading that would directly and permanently impact all archaeological resources, built environment  
resources, and historic landscapes by damaging, displacing, or destroying artifacts, features, sites, and 
buildings in the project footprint.  Proposed projects  would be evaluated on a case-by-case basis and all 
appropriate steps would be taken pursuant to Section 106 of the NHPA. 

Other Research and Development Programs.  Under the Reduced Operations Alternative, current 
programs would continue as described under the No Action Alternative, but no programs would be 
conducted in Areas 18, 19, 20, 29, and 30.  There would be fewer cultural resources impacts relative to 
those described under the No Action Alternative because ground-disturbing activity would be less likely.  
There are no such projects proposed at this time, but if there were, they would be evaluated on a 
case-by-case basis and all appropriate steps would be taken pursuant to Section 106 of the NHPA. 
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5.1.11 Waste Management 

DOE operations, environmental restoration, and decontamination and decommissioning (D&D) activities 
at the NNSS would generate LLW and MLLW; TRU waste; hazardous waste (including waste regulated 
under the Toxic Substances Control Act and other statutes); explosive waste; and nonhazardous wastes, 
including sanitary solid waste, hydrocarbon-contaminated soil and debris, and construction and 
demolition debris.   

Waste management impacts are assessed by comparing the projected waste volumes generated or 
disposed under each SWEIS alternative to current waste management practices and/or the availability of 
onsite or offsite waste management capacity.  Adverse 
impacts on waste management would occur if any of the 
different types of wastes lacked appropriate management 
capacity.  For example, adverse impacts on LLW and 
MLLW management could occur if the projected volumes 
for disposal at the NNSS exceeded the available NNSS 
disposal capacity.   

Section 5.1.12.1.4, “Waste Disposal Facilities Performance 
Assessments,” addresses the potential long-term (over 
thousands of years) public and environmental impacts that 
could occur after closure of the NNSS LLW and MLLW 
disposal facilities. 

Tables 5–49 and 5–50, respectively, summarize the 
projected types and volumes of radioactive and 
nonradioactive wastes generated and disposed at the NNSS 
under the three SWEIS alternatives.  The top portion of 
Table 5–49 addresses LLW, MLLW, and TRU waste 
projected to be generated at the NNSS, while the bottom 
portion addresses LLW and MLLW projected to be disposed 
of at the NNSS from all authorized in-state and out-of-state 
generators.  The top portion of Table 5–50 addresses 
hazardous and solid wastes projected to be generated by all 
NNSA Nevada facilities, as well as hazardous and solid wastes projected to be generated by a commercial 
solar power generation facility located at the NNSS; the bottom portion of Table 5–50 addresses solid 
waste projected to be disposed at NNSS from NNSA Nevada facilities as well as from a commercial solar 
power generation facility located at the NNSS.  NNSS landfill disposal of solid wastes from a commercial 
solar power generation facility would require revisions to the NNSS landfill operating permits; this waste 
would most likely be disposed offsite. 

There are differences between the volumes generated and disposed at the NNSS because some wastes 
generated at the NNSS are sent off site for disposition (e.g., all TRU and hazardous wastes), while others 
are dispositioned on site (e.g., all LLW).  In addition, the NNSS receives for disposal LLW and MLLW 
from in-state generators from locations other than the NNSS (e.g., TTR), as well as numerous authorized 
out-of-state generators.  Some solid wastes generated at the NNSS are recycled off site, while other solid 
wastes, such as sanitary solid waste or construction debris, are disposed on site.  DOE also receives solid 
wastes at the NNSS for disposition from other authorized in-state generators, such as the RSL.   

Wastes generated by ongoing operations at the NNSS (e.g., experiments at JASPER) and the other NNSA 
Nevada facilities would continue to be generated and disposed beyond the next 10 years.  Other wastes 

Nevada National Security Site 
(NNSS) Low-Level and Mixed Low-

Level Radioactive Waste 
Management Programs 

The NNSS low-level radioactive waste  
(LLW) management program addresses 
waste containing radioactive constituents 
(LLW as defined in Chapter 12, “Glossary”) 
as well as LLW containing regulated 
(friable) asbestos, polychlorinated 
biphenyls (PCBs) in  low concentrations 
(e.g., radioactive PCB bulk product waste 
containing PCBs in concentrations less 
than 50 parts per million), or hydrocarbon-
contaminated soil and debris.  The NNSS 
mixed low-level radioactive waste (MLLW) 
program addresses waste containing both 
radioactive and hazardous constituents 
(MLLW as defined in Chapter 12, 
“Glossary”), as well as radioactive waste 
containing PCBs in sufficient 
concentrations (e.g., radioactive PCB 
remediation waste containing PCBs in 
large capacitors or fluorescent light 
ballasts).  
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would be generated on an episodic, project-specific basis.  These episodic wastes would include those 
generated from specific projects such as facility construction, facility D&D, and specific environmental 
restoration projects that would take place over a finite period of time.  The start and completion dates for 
many projects that could generate waste are uncertain (e.g., because of possible funding fluctuations or 
revised program needs).  In addition, the timing and quantity of waste generation from environmental 
restoration activities are subject to future agreements or regulatory determinations.  For similar reasons 
the timing and quantity of wastes received from out-of-state generators are also uncertain.  Due to these 
uncertainties, Tables 5–49 and 5–50 list total waste volumes projected over the next 10 years, rather than 
average or peak waste volumes that may be projected on an annual basis.  After 10 years, waste 
generation and as-permitted or authorized waste disposal at NNSS would continue.     

Table 5–49  Projected 10-Year Volumes of Radioactive Wastes Generated and Disposed 
at the Nevada National Security Site 

Waste Stream a 

Alternatives 
No Action 
(cubic feet) 

Expanded Operations 
(cubic feet) 

Reduced Operations 
(cubic feet) 

Waste Volumes Generated at the NNSS 
Low-level radioactive waste  1,000,000 1,300,000 1,000,000 
Mixed low-level radioactive waste  520,000 520,000 520,000 
Transuranic waste b  9,600 19,000 7,100 

Waste Volumes Disposed at the NNSS c 
Low-level radioactive waste  15,000,000 d 48,000,000 e 15,000,000 d 
Mixed low-level radioactive waste f 900,000 g 4,000,000 h 900,000 
NNSS = Nevada National Security Site. 
a Tritiated liquids would also be generated and disposed of (see text).   
b TRU waste (including mixed TRU waste) includes TRU waste projected for storage at the Area 5 RWMC through the end 

of 2010, TRU waste generated by NNSS operations and in-state environmental restoration activities over the next 10 years, 
and two 3-foot diameter legacy spheres containing plutonium.  All TRU waste was assumed to be shipped in standard waste 
boxes, and the listed volumes reflect the approximate disposal (external) volumes of these boxes. 

c Comprises all LLW and MLLW projected for NNSS disposal as received from all authorized in-state and out-of-state 
generators.  

d Includes approximately 1.0 million cubic feet of LLW generated by NNSS operations, environmental restoration, and 
facility D&D.  Some of the LLW from environmental restoration could be MLLW. 

e Includes approximately 1.3 million cubic feet of LLW generated by NNSS operations, environmental restoration, and 
facility D&D, plus approximately 11 million cubic feet of LLW generated by environmental restoration at in-state locations 
outside the NNSS, for a total of approximately 12 million cubic feet of LLW from all in-state waste generators.  Some of the 
LLW from environmental restoration could be MLLW.   

f Includes approximately 520,000 cubic feet of MLLW generated by operations, environmental restoration, and facility D&D 
at the NNSS and other in-state locations.   

g  The actual permitted volume of MLLW that may be disposed of in Cell 18 is 899,996 cubic feet. 
h   Expanded MLLW disposal in excess of Cell 18 capacity (899,996 cubic feet) would require new Resource Conservation and 

Recovery Act (RCRA) permit(s) from the Nevada Division of Environmental Protection prior to construction of any 
additional disposal cells. 

Note:  Totals may not equal the sum of individual values because of rounding. 
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Table 5–50  Projected 10-Year Volumes of Nonradioactive Wastes Generated and 
Disposed at the Nevada National Security Site 

Waste Stream a 

Alternatives 
No Action 
(cubic feet) 

Expanded Operations 
(cubic feet) 

Reduced Operations 
(cubic feet) 

Waste Volumes Generated at the NNSS 
Hazardous waste b   
 From NNSS generators 170,000 170,000 170,000 
 From commercial solar power generation facility 42,000 170,000 17,000 
 Total hazardous waste 210,000 340,000 190,000 
Solid waste c 
 From NNSS generators 3,700,000 9,400,000 3,600,000 
 From commercial solar power generation facility 160,000 630,000 77,000 
 Total solid waste 3,800,000 10,000,000 3,700,000 

Waste Volumes Disposed at the NNSS  
Solid waste c 
 From NNSA Nevada generators d 3,400,000 8,500,000 3,300,000 
 From commercial solar power generation facility e 160,000 630,000 77,000 
 Total solid waste 3,500,000 9,200,000 3,400,000 
NNSA = National Nuclear Security Administration; NNSS = Nevada National Security Site. 
a Explosive wastes would also be generated (see text).   
b Includes wastes containing constituents regulated under the Toxic Substances Control Act or other applicable statutes.  All 

hazardous waste would be sent to offsite recycle or treatment, storage, and disposal facilities.     
c Includes sanitary solid waste, and construction and demolition debris.  Offsite recycling, rather than landfill disposal, is 

projected for about 370,000 cubic feet of solid waste under the No Action Alternative, 970,000 cubic feet under the 
Expanded Operations Alternative, and 360,000 cubic feet under the Reduced Operations Alternative.  It is assumed the 
remaining solid waste would be disposed of.  

d  Includes solid waste generated at the NNSS, the North Las Vegas Facility, the Remote Sensing Laboratory, and the 
Tonopah Test Range.   

e  Disposal of solid waste from a commercial solar power generation facility at NNSS landfills would require modifications to 
the landfill permits.  Most likely this waste would be disposed of at an offsite landfill.  Estimates in this table assume the 
commercial solar power generation facility for all alternatives would operate for 5 years during the 10-year planning period. 

Note:  Totals may not equal the sum of individual values because of rounding. 
 

The following subsections address waste management consequences in detail under each alternative.  The 
impacts of managing LLW and MLLW at the NNSS are discussed simultaneously because operational 
and disposal practices are similar for both types of waste.   

5.1.11.1 No Action Alternative 

5.1.11.1.1 DOE/NNSA Activities 

Adequate disposal capacity is available at the NNSS for the volumes of LLW and MLLW projected under 
this alternative.  Adequate TRU waste disposal capacity at WIPP is expected.  Adequate recycle or 
treatment, storage, or disposal (TSD) capacity is expected for the hazardous and nonhazardous wastes 
projected under this alternative because of the large number of available offsite recycle or TSD facilities 
for hazardous waste, the availability of NNSS disposal capacity for nonhazardous solid waste, and the 
availability of extensive offsite solid waste recycle and disposal capacity. 

Low-level and mixed low-level radioactive wastes – LLW and MLLW would continue to be generated 
at the NNSS as part of operations, environmental restoration, and D&D of excess facilities and structures. 
Consistent with current practice, some MLLW would be repackaged before disposal at the Area 5 RWMC 
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(Chapter 4, Section 4.1.11.1.2).  MLLW that does not meet the EPA Resource Conservation and 
Recovery Act (RCRA) (P.L. 94-580) Land Disposal Restrictions would be sent to offsite TSD facilities 
for treatment.  Treated waste would then be disposed at a permitted non–NNSS facility or returned to the 
NNSS for disposal.  Because several permitted TSD facilities exist in the United States for MLLW 
(e.g., in Florida, Tennessee, Texas, Washington, and Utah), and additional facilities may be used as they 
are available and appropriate for the waste content or characteristics, adequate offsite treatment capacity 
exists for the quantity of MLLW projected under this alternative. 

LLW and MLLW generated at the NNSS or received from authorized in-state and out-of-state waste 
generators would be disposed at the Area 5 RWMC.  The Area 3 RWMS is on standby status, but could 
be reopened as needed for disposal of LLW and/or nonhazardous solid waste.  All LLW and MLLW 
disposed at the NNSS would meet the NNSS Waste Acceptance Criteria.   

Up to 15,000,000 cubic feet of LLW and 900,000 cubic feet of MLLW would be accepted for 
disposal from all in-state and out-of-state generators, or a total over 10 years of about 15,900,000 cubic 
feet of combined LLW and MLLW.  The combined waste volume would include approximately 
1,200,000 cubic feet of LLW from all in-state operations, environmental restoration activities, and facility 
D&D (Table 5–49, footnote d).  It would also include approximately 520,000 cubic feet of MLLW from 
all NNSS operations, environmental restoration activities, and D&D (Table 5–49, footnote f). 

LLW and MLLW disposal operations would take place at the Area 5 RWMC.  Waste management and 
disposal operations at this facility would be comparable to current annual levels based on the projected 
waste volumes.  The average annual level of effort, however, would be lower than 2003 and 2004 levels.  
Disposal units, including pits and trenches, would continue to be designed and sized to reflect operational 
needs. 

The operationally closed area within the Area 5 RWMC, historically known as the “92-Acre Area,” 
would be permanently closed, and disposal activities would continue in other locations within the Area 5 
RWMC (Chapter 4, Section 4.1.11.1.1.2).  Assuming that disposal practices would be similar to past 
practices, the disposal units required for disposal of 15,900,000 cubic feet of LLW and MLLW would 
commit about 190 acres of the Area 5 RWMC, in addition to the approximately 160 acres so far 
committed to waste disposal.  The total quantity of land dedicated to waste disposal at the Area 5 RWMC 
since it opened would amount to about 350 acres, or about 50 percent of the Area 5 RWMC disposal 
capacity.   

At the Area 5 RWMC, DOE would continue to conduct MLLW management support activities such as 
real-time radiography, operation of a permitted MLLW storage area, and repackaging before disposal of 
some in-state-generated MLLW.   

The Area 3 RWMS is expected to remain in standby status, but could be reopened for disposal of onsite-
generated LLW or nonhazardous solid waste.  Two disposal units are currently open, albeit inactive, and 
could be used as needed.  Additional disposal units could be readily constructed from existing 
undeveloped disposal cells (U-3az and/or U-3bg).   

Transuranic waste. TRU and mixed TRU wastes generated by NNSS operations or environmental 
restoration activities would continue to be stored at the Area 5 RWMC.  Storage would be temporary 
pending shipment off site, either directly to WIPP for disposal or to INL for additional characterization 
and preparation before its eventual shipment to WIPP for disposal.   

Assuming storage of 20 standard waste boxes through the end of 2010, annual generation of 
approximately 12 standard waste boxes from JASPER, projected generation of about 2,000 cubic feet of 
waste from environmental restoration activities, and storage of two 3-foot-diameter legacy spheres, the 
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total volume of stored and newly generated TRU waste over the next 10 years would be about 9,600 cubic 
feet.  This waste would be shipped off site to INL and/or WIPP (Section 5.1.3.1).  The two 3-foot-
diameter legacy spheres would be stored pending the availability of TRUPACT III packaging.  Because 
TRUPACT III packaging is expected to be available during the period considered in this SWEIS, 
shipment of the spheres to INL or WIPP is addressed in this SWEIS (Section 5.1.3.1).2   

The TRU waste volume projected under this alternative would account for only about 0.2 percent of the 
6.3 million cubic feet of authorized waste disposal capacity at WIPP under the WIPP Land Withdrawal 
Act (P.L. 102-579).  The WIPP disposal capacity is sufficient for disposal of all NNSS TRU waste 
generated under this alternative. 

Tritiated liquids.  Tritiated liquids would continue to be treated on site by evaporation into the air from 
ponds, open tanks, and sewage lagoons (see Chapter 4, Section 4.1.11.1.4).  Existing procedures would 
not be changed and treatment capacity would be adequate.  The potential impacts of the release of tritium 
to the atmosphere through evaporation are addressed in Section 5.1.8, “Air Quality and Climate,” and 
Section 5.1.12, “Human Health.” 

Hazardous waste.  Hazardous waste and wastes regulated under the Toxic Substances Control Act 
(P.L. 94-469) or other statutes would be collected and temporarily stored at the source of generation as 
needed in compliance with applicable regulations or, if packaged, at the Area 5 Hazardous Waste Storage 
Unit before being sent off site for disposition.  Bulk hazardous waste generated by activities such as 
environmental restoration would generally be shipped directly from the source of generation to an offsite 
location for disposition.  Disposition options would depend on waste characteristics.  To the extent 
reasonably achievable, materials such as used oil, batteries, computer equipment, fluorescent light bulbs, 
scrap lead materials, or unused hazardous chemicals would be sold or sent to permitted offsite recycle 
facilities.  These activities would be conducted in accordance with DOE’s ongoing Pollution Prevention 
and Waste Minimization Program.  Some materials could be directed to new onsite users.  Otherwise, 
hazardous waste would be shipped to offsite TSD facilities.  (This does not include solid wastes 
containing PCBs in concentrations less than 50 parts per million, which generally may be disposed in 
permitted solid waste facilities at the NNSS or elsewhere.) 

Over the next 10 years, approximately 170,000 cubic feet of hazardous waste would be generated by 
NNSS generators.  Additionally, about 42,000 cubic feet would be generated from construction and 
operation of a commercial solar power generation facility (Section 5.1.11.1.2).  Most of this waste would 
be dispositioned by offsite recycling or reuse rather than offsite disposal.  Adequate offsite capacity exists 
for this waste because of the large number of permitted hazardous waste recycle or TSD facilities that 
exist in Nevada and neighboring states.  As of 2009, for example, 10 facilities were permitted in Nevada 
for recycle of used oil, antifreeze, and photographic solutions (NDEP 2009b); as of 2010, several dozen 
facilities in Nevada were permitted for recycle of batteries, electronic equipment, fluorescent lamps, and 
other materials (NDEP 2010a).  In California, as of 2007, 26 facilities were permitted for recycle of 
batteries, 24 for fluorescent lighting, 20 for solvent recovery, and 37 for used oil and antifreeze 
(DTSC 2007).  As of 2009, 4 hazardous waste TSD facilities were permitted in Nevada (NDEP 2009c).  
Additional facilities in neighboring states include 3 permitted landfills in California as of 2007 
(DTSC 2007), 13 permitted TSD facilities in Utah as of 2005 (UTDEQ 2006), and 10 permitted TSD 
facilities in New Mexico as of 2008 (NMED 2008).  As of March 2010, EPA identified 39 permitted 
companies in the United States that are capable of performing treatment or disposal of PCBs using 
chemical dechlorination, incineration, physical separation or decontamination, landfill, and other 
technologies (EPA 2010d).   

                                                      
2 ‘TRUPACT III’ and ‘standard waste’ box are defined in Chapter 12, “Glossary.” 
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Explosive waste.  Nonradioactive explosive waste generated by tunnel operations, the NNSS Security 
Firing Range, resident national laboratories, or other DOE/NNSA activities would continue to be treated 
by open detonation at the Area 11 Explosives Ordnance Disposal Unit in accordance with the following 
permit conditions:  no more than 100 pounds of approved explosive waste would be detonated at one 
time; there would be no more than one detonation event per hour; and the maximum quantity treated each 
year would be 4,100 pounds.  There would be no lack of capacity at the NNSS for explosive waste. 

Nonhazardous waste.  To the extent reasonably achievable, nonhazardous solid waste generated at the 
NNSS would be recycled under the NNSS Pollution Prevention and Waste Minimization Program.  
Materials recycled under this program include scrap metals, mixed paper and cardboard, shipping 
materials, spent toner cartridges, cafeteria food wastes, and aluminum cans.3  Surplus chemicals, 
equipment, and supplies would be preferentially directed to appropriate new users rather than being 
disposed as waste.  These recycling operations would not consume waste disposal capacity and would 
only result in temporary staging activities at the NNSS, pending shipment to recycling facilities capable 
of accepting the materials. 

It is projected that approximately 3,700,000 cubic feet of nonhazardous solid waste would be generated 
by authorized NNSS generators over the next 10 years.  About 370,000 cubic feet of nonhazardous solid 
waste would be recycled (see Table 5–50, footnote c).  Adequate offsite recycle capacity exists due to the 
large number of available recycle facilities.  In Nevada, several dozen recycle facilities existed as of 2010 
for nonhazardous material, including aluminum, glass bottles and jars, paper, cardboard, food waste, 
scrap metal, and wood (NDEP 2010a).  Additional nonhazardous material recycle facilities exist in 
neighboring states (e.g., see DTSC 2007).   

Wastes that are not reused or recycled would be disposed in permitted NNSS or offsite landfills.  Solid 
wastes disposed at the NNSS would be received from NNSS generators and, as needed, from authorized 
in-state generators such as the TTR, RSL, or NLVF.  Sanitary solid waste generated by these sites is 
usually managed by means other than shipment to the NNSS.  Nonetheless, for security reasons, there 
may be an occasional need to ship some solid wastes from these facilities to the NNSS for landfill 
disposal.  In addition, construction and demolition debris generated by DOE/NNSA at the TTR, RSL, or 
NLVF could be sent to NNSS landfills or permitted commercial landfills.4   

About 3,500,000 cubic feet of sanitary solid waste and construction and demolition debris from NNSA 
Nevada facilities is projected for disposal at the NNSS over the next 10 years.  As of 2008, the estimated 
remaining waste capacities for the three NNSS landfills were as follows: 2,800,000 cubic feet at Area 6, 
hydrocarbon landfill; 15,000,000 cubic feet at Area 9, U10c landfill; and 13,000,000 cubic feet at Area 23 
landfill (Chapter 4, Section 4.1.11.2.3).  The projected waste volumes under the No Action Alternative 
are significantly smaller than the remaining landfill capacity; thus, available solid waste disposal capacity 
at the NNSS would not be exceeded.  Adequate waste disposal capacity would also be available in the 
event that solid waste from a commercial solar power generation facility is disposed at permitted NNSS 
landfills (Section 5.1.11.1.2). 

5.1.11.1.2 Commercial Solar Power Generation Facility  

Hazardous and nonhazardous solid wastes would be generated by construction and operation of a 
commercially operated solar power generation facility at Area 25.  Waste quantities would vary 

                                                      
3 Recyclable material such as scrap metal would continue to be shipped from NNSA Nevada facilities (e.g., RSL, NLVF) to the 

NNSS for consolidation pending offsite shipment (e.g., to be sold or recycled).   
4 NNSS solid waste disposal facilities are permitted to receive waste only from sources specified in the facility permits 

(e.g., FFACO sites), and other waste as approved on a case-by-case basis by the Nevada Division of Environmental 
Protection.   
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depending on the electrical power capacity of the power plant, which differs under each SWEIS 
alternative.  Construction of a 240-megawatt power plant under the No Action Alternative is projected to 
generate approximately 6,500 cubic feet of hazardous waste and 140,000 cubic feet of construction debris 
and sanitary solid waste.  Operation of this same plant is projected to annually generate approximately 
7,100 cubic feet of hazardous waste and 4,100 cubic feet of sanitary solid waste.  Operational waste 
would be generated throughout the life of the facility (likely 30 years or more). 

Construction of a 240-megawatt commercial solar power generation facility would take approximately 
35 months.5  The commercial solar power generation facility would begin operations after construction,  
and is assumed to operate for 5 years during the 10-year planning period.  Under these assumptions, about 
42,000 cubic feet of hazardous waste and 160,000 cubic feet of sanitary solid waste and construction 
debris would be generated during the 10-year planning period.   

There is no specific schedule for constructing a commercial solar power generation facility at the NNSS; 
the waste projections are included in this SWEIS to assist DOE in determining whether to make land and 
infrastructure now under DOE control available for another use by a commercial entity in the future.  Any 
hazardous or nonhazardous waste generated by construction or operation of the solar power generation 
facility would be managed by the commercial operator of the facility, who would be required to comply 
with applicable laws and regulations related to recycling, treatment and/or disposal of wastes.  Because 
numerous hazardous waste recycle or TSD facilities exist in Nevada and nearby states, as well as 
numerous landfills for industrial and sanitary solid waste, therefore offsite disposal capacity would be 
adequate for the waste projected from a commercial solar power generation facility (Section 5.1.11.1.1). 

If permitted by NDEP, the projected solid waste may be disposed of in NNSS landfills.  Assuming an 
additional 160,000 cubic feet of solid waste from the commercial solar power generation facility, the total 
volume of solid waste to be disposed at NNSS landfills over the next 10 years would increase to 
3,500,000 cubic feet.  Because this volume would still be significantly smaller than the projected 
remaining NNSS disposal capacity (Section 5.1.11.1.1), adequate solid waste management capacity at the 
NNSS would be available.  Most likely solid waste from a commercial solar generation facility would be 
disposed of offsite. 

5.1.11.2 Expanded Operations Alternative  

5.1.11.2.1 DOE/NNSA Activities 

Adequate disposal capacity exists at the NNSS for the volumes of LLW and MLLW conservatively 
projected under this alternative, provided the Area 3 RWMS is reopened for in-state generated waste.  
Adequate disposal capacity also exists if the Area 5 RWMC is expanded or operational disposal practices 
at the Area 5 RWMC are modified to allow more-efficient use of available disposal space 
(e.g., construction of larger and/or deeper disposal units).  Adequate TRU waste disposal capacity at 
WIPP is available.  Adequate recycle or TSD capacity exists for the hazardous and nonhazardous wastes 
projected under this alternative because of the large number of available offsite recycle or TSD facilities 
for hazardous waste, the availability of NNSS disposal capacity for nonhazardous solid waste, and the 
availability of extensive offsite solid waste recycle and disposal capacity. 

Low-level and mixed low-level radioactive wastes – LLW and MLLW would continue to be generated 
at the NNSS as part of operations, environmental restoration, and D&D of excess facilities and structures.  
Onsite MLLW treatment capability would be developed at the Area 5 RWMC to enable permitted 
treatment of MLLW received from all authorized generators.  In-state-generated MLLW that does not 
                                                      
5  Under all alternatives it is assumed that a commercial solar power generation facility would operate over 5 of the next 

10 years. 
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meet the EPA RCRA Land Disposal Restrictions would be sent to offsite TSD facilities for treatment, 
then be disposed off site or returned to the NNSS for disposal.  As under the No Action Alternative 
(Section 5.1.11.1.1), adequate offsite TSD capacity is available for the NNSS-generated MLLW projected 
under this alternative.   

LLW generated at the NNSS or received from authorized in-state and out-of-state waste generators would 
be disposed at the Area 5 RWMC or the Area 3 RWMS if the latter disposal facility is reopened.  MLLW 
generated at the NNSS or received for disposal from authorized in-state and out-of-state waste generators 
would be disposed at the Area 5 RWMC.  All waste disposed at the Area 5 RWMC or the Area 3 RWMS 
would meet the NNSS Waste Acceptance Criteria.   

Up to about 48,000,000 cubic feet of LLW and 4,000,000 cubic feet of MLLW would be accepted for 
disposal from all in-state and out-of-state generators over the next 10 years, or a total of approximately 
52,000,000 cubic feet of combined LLW and MLLW.  The combined volume of LLW and MLLW from 
in-state generators alone would include approximately 12,000,000 cubic feet of LLW (see Table 5–49, 
footnote e) and 520,000 cubic feet of MLLW.  The combined total volumes of LLW and MLLW that 
would be disposed at the NNSS under the Expanded Operations Alternative would be about three times as 
much as those under the No Action Alternative.  Disposal units, including pits and trenches, would be 
designed and sized to reflect operational needs. 

The operationally closed 92-Acre Area within the Area 5 RWMC would be permanently closed and 
disposal activities would continue in other locations within the Area 5 RWMC.  Assuming that disposal 
practices would be similar to past practices, the disposal units required for disposal of approximately 
52,000,000 cubic feet of LLW and MLLW would require about 600 acres of the Area 5 RWMC.  
Therefore, the land area used for LLW/MLLW disposal at the Area 5 RWMC would exceed by about 
20 acres the Area 5 RWMC acreage available for waste disposal.  To accept the projected volumes of 
LLW and MLLW, DOE/NNSA would need to modify disposal operations to allow construction of larger 
and/or deeper disposal units. 

To preclude the need to expand the Area 5 RWMC or modify operations, the Area 3 RWMS could be 
reactivated to receive in-state-generated LLW from environmental restoration and other activities.  The 
currently developed capacity of the Area 3 RWMS is about 1.9 million cubic feet.  Two currently 
undeveloped disposal cells (U-3az and/or U-3bg) would be opened, leading to a total of approximately 
9,100,000 cubic feet of disposal capacity at the Area 3 RWMS.   

The commitment of disposal capacity at the Area 5 RWMC may also be affected by decisions made as 
part of the Environmental Restoration Program under the FFACO, primarily for sites managed by the 
Soils Project.  The projected 11,000,000 cubic feet of LLW generated from in-state environmental 
restoration at locations outside of the NNSS (see Table 5–49, footnote e) would consist of low-activity 
soil and debris (a portion may be MLLW).  Rather than removing this environmental restoration waste 
and transporting it to the NNSS for disposal, NDEP, DOE/NNSA, and the USAF (on the TTR and 
Nevada Test and Training Range sites only) may determine that the safest and most-effective 
management strategy for some sites would be to close the contamination in place or open dedicated 
disposal facilities that are proximal to the contamination sources.  Either option would reduce the amount 
of disposal space at the Area 5 RWMC that is committed to this environmental restoration waste, thereby 
extending the availability of the Area 5 RWMC for waste disposal, reducing the need to reopen the 
Area 3 RWMS, and reducing the costs and impacts associated with transporting the waste to the NNSS 
for disposal.  Impacts from transporting this waste to the NNSS are addressed in Section 5.1.3.1.   

NNSA/NSO would continue to conduct MLLW support activities, including real-time radiography, 
operation of a permitted MLLW storage area, and repackaging activities.  Additional MLLW treatment 
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capacity at the Area 5 RWMC would be developed under this alternative.  This treatment capability 
would allow acceptance of MLLW from across the DOE complex for treatment, pursuant to EPA’s land 
disposal restriction requirements, before disposal at the Area 5 RWMC.  It is expected that treatment 
methods would include technologies such as macroencapsulation, microencapsulation, sorting and 
segregation, repackaging, neutralization, and amalgamation.  DOE/NNSA would obtain the appropriate 
RCRA permit from NDEP before developing or implementing any MLLW treatment capability. 

MLLW treatment and storage capacity would be housed in appropriately modified and permitted existing 
buildings at the Area 5 RWMC (e.g., the Visual Reexamination and Repackaging Building or TRU Pad 
Cover Building) to the extent feasible.  A modular panel containment/confinement system structure with 
HEPA (high-efficiency particulate air) exhaust filtration could be constructed as needed within the TRU 
Pad Cover Building.  If existing buildings are not adequate to house the MLLW treatment and storage 
capacity, DOE/NNSA would construct new facilities within the Area 5 RWMC. 

Transuranic waste.  The 10-year volume of TRU (including mixed TRU) waste projected under  the 
Expanded Operations Alternative is about twice as large as that under the No Action Alternative because 
of the increased number of annual tests projected at JASPER.  Annual generation of TRU waste would 
increase from 12 to 24 standard waste boxes, and the total quantity of TRU waste would increase to about 
19,000 cubic feet.  Similar to the No Action Alternative, this waste would be shipped off site to INL 
and/or WIPP (Section 5.1.3).  As under the No Action Alternative, the two 3-foot-diameter legacy spheres 
would be stored pending the availability of TRUPACT III packaging.  Because TRUPACT III packaging 
is expected to be available during the period considered in this SWEIS, shipment of the spheres to INL or 
WIPP is addressed in this SWEIS (Section 5.1.3.1). 

Similar to the No Action Alternative (Section 5.1.11.1.1), the projected volume of TRU waste under the 
Expanded Operations Alternative is modest.  The projected volume would account for only about 
0.3 percent of the 6.3 million cubic feet of waste authorized for disposal at WIPP under the WIPP Land 
Withdrawal Act.  The WIPP disposal capacity would be sufficient for disposal of all TRU waste 
generated under this alternative. 

Tritiated liquids.  Under the Expanded Operations Alternative, the impacts of treating liquid tritium 
waste by evaporation would be the same as those described under the No Action Alternative 
(Section 5.1.11.1.1).   

Hazardous waste.  Hazardous waste generation and management activities would be similar to those 
under the No Action Alternative (Section 5.1.11.1.1).  Under the Expanded Operations Alternative, 
approximately 170,000 cubic feet of hazardous waste would be generated by NNSS generators over the 
next 10 years.  Additionally, about 170,000 cubic feet would be generated from construction and 
operation of a commercial solar power generation facility (Section 5.1.11.2.2).  Most of this waste would 
be dispositioned by offsite recycling or reuse rather than offsite disposal.  Because numerous permitted 
hazardous waste recycle or TSD facilities are in operation in Nevada or neighboring states, adequate 
offsite waste management capacity is expected for the hazardous waste projected under this alternative. 

Explosive waste.  The impacts of disposing nonradioactive explosive waste by detonation would be the 
same under the Expanded Operations Alternative as those under the No Action Alternative 
(Section 5.1.11.1.1). 

Nonhazardous waste.  The volumes of nonhazardous solid wastes from NNSS generators would be 
larger than those under the No Action Alternative, principally because of additional personnel 
requirements and the generation of debris from new construction activities at the NNSS.  As under the 
No Action Alternative, it is projected that about 930,000 cubic feet of this waste would be recycled.  
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Because dozens of solid waste recycle facilities are in operation in Nevada and neighboring states 
(Section 5.1.11.1.1), the projected level of nonhazardous waste generation under this alternative would 
not strain waste management capacity at these facilities. 

About 8,500,000 cubic feet of sanitary solid waste and construction and demolition debris is projected for 
disposal from all NNSA Nevada generators over the next 10 years.  The projected volume of solid waste 
would not exceed the available disposal capacity at the NNSS; however, assuming all construction and 
demolition debris would be disposed at the U10C Landfill in Area 9, about 53 percent of the capacity of 
that disposal facility would be used.  Adequate waste disposal capacity would also be available in the 
event that solid waste from a commercial solar power generation facility is disposed at permitted NNSS 
landfills (Section 5.1.11.2.2). 

Packaging, staging, and maintenance support.  DOE proposes to establish staging and maintenance 
support capacity at the Area 5 RWMC for radioactive material shipping packages.  DOE would 
temporarily stage, inspect, and perform maintenance on DOE-certified (and possibly commercial) 
shipping packages for transport of radioactive material.  The shipping packages would be emptied of 
radioactive material before inspection, maintenance, or staging.  This proposed capability would allow 
consolidation of specialty packaging 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 Area 5 
RWMC on approximately 1 acre of previously disturbed land.  The area would be graded and covered 
with a gravel or asphalt pad.  There would be five to six shipping packages staged within the area at any 
time with monthly movement of one shipping package (one in and one out).  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. 

New construction.  New construction may occur at the NNSS under the Expanded Operations 
Alternative to enable expanded MLLW storage and treatment capacity, as well as packaging, staging, and 
maintenance support activities at the Area 5 RWMC. Construction would  principally occur within 
existing structures with minimal generation of construction waste.  In addition, a waste offloading and 
staging area would be constructed as needed within a previously disturbed area at the Area 5 RWMC. 

New or expanded solid waste landfills would be constructed as needed at the NNSS.  An expansion of the 
Area 23 landfill would affect approximately 15 acres of land.  In addition, a new landfill for construction 
and demolition debris may be constructed in Area 25 that would disturb up to 25 acres.  Development of 
these landfills would reduce the risk and expense of transporting construction and demolition debris from 
Area 25 (or other areas) to the U10C Landfill, as well as extend the operational lifetimes of both the 
U10C and Area 23 Landfills.  NNSA/NSO would seek appropriate permits from NDEP for the new or 
expanded landfills.   

5.1.11.2.2 Commercial Solar Power Generation Facility 

Construction of commercial solar power generation facilities with up to 1,000 megawatts of generating 
capacity under this alternative would take about 42 months and is projected to generate approximately 
27,000 cubic feet of hazardous waste and 600,000 cubic feet of construction debris and sanitary solid 
waste.  Operation of these facilities is projected to generate approximately 30,000 cubic feet of hazardous 
waste and 5,400 cubic feet of sanitary solid waste each year throughout the lives of the facilities (likely 
30 years or more). 

The commercial solar power generation facilities would begin operations after construction, and are 
assumed to operate for 5 years during the 10-year planning period.  Under these assumptions, about 
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170,000 cubic feet of hazardous waste and 630,000 cubic feet of sanitary solid waste and construction 
debris would be generated during the 10-year planning period. 

As under the No Action Alternative (Section 5.1.11.1.2), these waste projections are included in this 
SWEIS to assist DOE in determining whether to make land and infrastructure now under DOE control 
available for another use by a commercial entity.  Any waste generated by construction and operation of 
commercial solar power generating facilities would be managed by the operator(s) of the facility.  
Because numerous hazardous waste recycle or TSD facilities exist in Nevada and nearby states, as well as 
numerous landfills for industrial and sanitary solid waste, it is expected that offsite disposal capacity 
would be adequate for the waste projected from the commercial solar power generation facilities 
(Section 5.1.11.1.1). 

If permitted by NDEP, another option may be to dispose of the projected sanitary solid waste and 
construction debris in NNSS landfills.  The total volume of sanitary solid waste and construction and 
demolition debris, including waste from DOE/NNSA activities and commercial solar power generation 
facilities would increase to 9,200,000 cubic feet over the next 10 years.  The projected volume of sanitary 
waste would not exceed the projected remaining NNSS disposal capacity at the Area 23 landfill 
(Section 5.1.11.1.1); thus, it is expected that adequate sanitary solid waste management capacity would be 
available.  The projected volume of construction and demolition debris would not exceed the projected 
available capacity at the U10C Landfill in Area 9, although approximately 57 percent of the capacity of 
that disposal facility would be used.  As noted in Section 5.1.11.2.1, development of a new landfill for 
construction and demolition debris in Area 25, as well as the expanded sanitary waste landfill proposed 
for Area 23, would reduce the risk and expense of transporting construction and demolition debris to the 
existing U10C Landfill and extend the operational lifetimes of both the U10C and Area 23 Landfills.  
NNSA/NSO would seek appropriate permits from NDEP for the new or expanded landfills.  Most likely 
solid waste from commercial solar generation facilities would be disposed of offsite 

5.1.11.3 Reduced Operations Alternative 

5.1.11.3.1 DOE/NNSA Activities 

Under this alternative, DOE would manage the same quantities of LLW and MLLW as those described 
under the No Action Alternative and would treat the same quantities of tritiated liquids by evaporation 
and explosive waste by detonation.  Impacts resulting from management of these waste types would be 
the same as those under the No Action Alternative (Section 5.1.11.1.1).   

TRU (and mixed TRU) waste volumes generated under this alternative are expected to be about 
26 percent smaller than those under the No Action Alternative because of the reduced number of annual 
experiments projected at JASPER.  Annual generation of TRU waste would decrease to six standard 
waste boxes, and the total 10-year volume of TRU waste under this alternative would decrease to about 
7,100 cubic feet.  Similar to the No Action Alternative, this waste would be shipped off site to INL and/or 
WIPP (Section 5.1.3).  As under the No Action Alternative, the two 3-foot-diameter legacy spheres would 
be stored pending the availability of TRUPACT III packaging.  Because TRUPACT III packaging would 
be available during the period considered in this SWEIS, shipment of the spheres to INL or WIPP is 
addressed in this SWEIS (Section 5.1.3.1). 

The volume of TRU waste projected under this alternative would account for only about 0.1 percent of 
the 6,300,000 cubic feet of waste authorized for disposal at WIPP under the WIPP Land Withdrawal Act.  
The WIPP disposal capacity would be sufficient for disposal of all TRU waste generated under this 
alternative. 
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Hazardous waste generation and management activities are expected to be similar to those under the 
No Action Alternative (Section 5.1.11.1.1).  Under the Reduced Operations Alternative, approximately 
170,000 cubic feet of hazardous waste would be generated by NNSS generators over the next 10 years.  
Additionally, about 17,000 cubic feet would be generated from construction and operation of a 
commercial solar power generation facility (Section 5.1.11.3.2).  Most of this waste would be 
dispositioned by offsite recycling or reuse rather than offsite disposal.  Because numerous permitted 
hazardous waste recycle or TSD facilities are in operation in Nevada or neighboring states, adequate 
offsite waste management capacity is expected for the hazardous waste projected under this alternative. 

Compared to the No Action Alternative, a smaller quantity of sanitary solid waste would be generated 
because of reduced personnel requirements, as well as a smaller quantity of construction and demolition 
debris.  About 3,600,000 cubic feet of sanitary solid waste and construction and demolition debris would 
be generated by authorized NNSS generators over the next 10 years.  About 360,000 cubic feet of 
nonhazardous waste would be recycled.  Because dozens of solid waste recycle facilities are in operation 
in Nevada and neighboring states (Section 5.1.11.1.1), the projected level of nonhazardous waste 
generation under this alternative would not strain waste management capacity at these facilities.   

About 3,300,000 cubic feet of combined sanitary solid waste and construction and demolition debris from 
NNSA Nevada generators would be disposed of at NNSS landfills over the next 10 years.  These 
projected waste volumes would not exceed the solid waste disposal capacity at the NNSS.  Adequate 
waste disposal capacity would also be available in the event that solid waste from a commercial solar 
power generation facility is disposed at permitted NNSS landfills (Section 5.1.11.3.2). 

5.1.11.3.2 Commercial Solar Power Generation Facility 

Construction of a 100-megawatt commercial solar power generation facility under the Reduced 
Operations Alternative is projected to generate approximately 2,700 cubic feet of hazardous waste and 
60,000 cubic feet of construction debris and sanitary solid waste.  Operation of this plant is projected to 
generate approximately 3,000 cubic feet of hazardous waste and 3,400 cubic feet of sanitary solid waste 
each year.  Operational waste would be generated throughout the life of the facility (likely 30 years or 
more). 

Construction of a 100-megawatt commercial solar power generation facility would take approximately 
32 months.  The commercial solar power generation facility would begin operations after construction, 
and is assumed to operate for 5 years during the 10-year planning period.  Under these assumptions, about 
17,000 cubic feet of hazardous waste and 77,000 cubic feet of sanitary solid waste and construction debris 
would be generated during the 10-year planning period. 

As under the No Action Alternative (Section 5.1.11.1.2), these waste projections are included in this 
SWEIS to assist DOE in determining whether to make land and infrastructure currently under DOE 
control available for another use by a commercial entity.  Any waste generated by construction and 
operation of the power plant would be managed by the commercial operator of the facility.  Because 
numerous hazardous waste recycle or TSD facilities exist in Nevada and nearby states, as well as 
numerous landfills for industrial and sanitary solid waste, it is expected that offsite disposal capacity 
would be adequate for the waste projected from the solar power generation facility (see 
Section 5.1.11.1.1). 

If permitted by NDEP, another option may be to dispose the projected sanitary solid waste and 
construction debris in NNSS landfills.  The total volume of sanitary solid waste and construction and 
demolition debris, including waste from a commercial solar power generation facility, would increase to 
3,400,000 cubic feet over the next 10 years.  Because this volume would be significantly smaller than the 
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projected remaining NNSS disposal capacity (Section 5.1.11.1.1), adequate solid waste management 
capacity at the NNSS would be available.  Most likely solid waste from a commercial solar generation 
facility would be disposed of offsite. 
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5.1.12 Human Health 

Continued operations at the NNSS present potential health impacts associated with radioactive materials, 
hazardous chemicals, industrial accidents, and noise.  This section presents an assessment of the potential 
radiological, chemical, industrial accident, and noise impacts on workers and the general public 
associated with normal operations and hypothetical accident conditions.  Specific details of the 
methodologies employed for determining radiological, chemical, and industrial impacts are presented in 
Appendix G. 

Radiological impacts are presented for two public receptors: the general population living within 50 miles 
of a radioactive materials release location and an MEI.  The MEI was assumed to be at the offsite location 
that would result in the maximum radiological impact.  General population impacts were evaluated for a 
residential scenario whereby people are exposed to radioactive materials emitted from operational 
facilities, other locations where experiments are to be performed, or legacy testing areas that emit tritium 
or are contaminated with particulate radioactive materials.  Radiation exposure can occur through 
inhalation, direct exposure to a radioactive plume or radioactive material deposited on the ground, or 
ingestion of contaminated food products from animals raised locally and fruits and vegetables grown in a 
family garden.  Impacts on the MEI were evaluated for a scenario that includes the same exposure 
pathways assumed for the general population, but assumes an increased amount of time spent outdoors 
and a higher rate of contaminated food consumption.  

Potential impacts are also presented for two categories of workers, workers directly involved in activities 
associated with assigned missions and nearby noninvolved workers.   

In the event of an accident, involved workers could receive a radiation dose or be exposed to hazardous 
chemicals.  Potential impacts on workers at a facility at which an accident was assumed to occur could 
range from minor to lethal.  The impacts on these workers would depend on a number of factors, 
including the nature of the accident-initiating event, their proximity to the accident, and conditions in the 
vicinity of the accident (e.g., meteorological conditions or localized airflow).  In this SWEIS, LCF’s are 
not calculated for involved workers as a result of a fatal accident. 
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A noninvolved worker is a person working at the site who is incidentally exposed to radiological or 
chemical emissions, either during normal operations or as a result of an accident.  The location of a 
noninvolved worker could be a facility or nearby locale that is expected to be staffed on a daily basis.  
Because the various areas at which activities occur are widely separated, it is unlikely that there would be 
a noninvolved worker nearby.  Additionally, because the sources of normal operations emissions are 
widely separated, no single noninvolved worker would receive significant exposures from multiple 
locations.  For purposes of accident analyses, the noninvolved worker was generally assumed to be 
110 yards downwind of the emission point, except for those instances where the presence of a 
noninvolved worker is not logical (e.g., inside the exclusion zone of a high-explosives experiment).   

Potential radiological impacts are presented in terms of dose and increased risk of an LCF.   

For normal operations, the following criteria were used to evaluate the radiological impacts on an MEI: 

• NESHAPs annual dose limit of 10 millirem per year for air emissions from a DOE site 
(40 CFR Part 61, Subpart H) 

• Increased risk of an LCF 

For a radiation worker, under normal operations, the following criteria were used to evaluate the 
radiological impacts:  

• DOE’s radiation worker protection requirement of 5 rem per year  

• DOE guidance for maintaining doses below 2 rem per year  

• NNSA/NSO guidance for maintaining doses below 0.5 rem per year  

• Increased risk of an LCF 

For the public, the MEI, and a noninvolved worker, there are no established standards for doses 
associated with an accident, however, DOE uses an offsite individual dose of 25 rem in its safety analysis 

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

Rem – A unit of radiation dose used to measure the biological effects of different types of radiation on humans.  
The dose in rem is estimated by a formula that accounts for the type of radiation, the total absorbed dose, and 
the tissues involved.  One thousandth of a rem is a millirem.  The average dose to an individual in the United 
States primarily from natural background sources of radiation is about 310 millirem per year; the national 
average including medical sources is about 620 millirem per year. 

Person-rem – A unit of collective radiation dose applied to a population or group of individuals.  It is calculated 
as the sum of the estimated doses, in rem, received by each individual of the specified population.  For 
example, if 1,000 people each received a dose of 1 millirem, the collective dose would be 1 person-rem 
(1,000 persons × 0.001 rem). 

Latent cancer fatalities (LCFs) – Deaths from cancer resulting from, and occurring sometime after, exposure 
to ionizing radiation or other carcinogens.  This site-wide environmental impact statement focuses on LCFs as 
the primary means of evaluating health risk from radiation exposure.  The values reported for LCFs are the 
increased risk of a fatal cancer for an MEI or noninvolved worker or the increased risk of a single fatal cancer 
occurring in an identified population.   
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as an evaluation guideline as to whether safety class or safety significant controls are required.  In this 
SWEIS, the following criteria were used to evaluate the impacts from facility accident:  

• Dose and increased risk of an LCF if the accident were to occur and  

• Overall risk of an LCF when the probability of the accident is considered 

For all workers, including construction workers, the following criteria were used to evaluate the impacts 
from industrial accidents:  

• Number of total recordable cases and the cases resulting in days away, restricted or transferred 

• Number of fatal accidents from construction across the worker population 

For chemicals, measures were derived from comparisons with standards or guidelines for chemical 
exposure, such as the American Industrial Hygiene Association’s Emergency Response Planning 
Guidelines. 

Noise from most activities at the NNSS or any offsite location would not propagate beyond the site’s 
boundaries at discernable levels.  In general, noise levels associated with activities for each of the 
alternatives would have the greatest impacts on onsite workers.  Activities that would generate the 
greatest onsite noise levels would include construction, military training, and high-explosives 
experiments.  Activities evaluated for potential noise impacts on onsite workers included high-explosives 
experiments under the Stockpile Stewardship and Management and Work for Others Programs and the 
use of aircraft under the Work for Others Program.   

Principal noise sources with the largest potential to create an impact in long-term baseline noise 
conditions to offsite receptors include vehicles transporting workers and materials to the sites.  Thus, 
potential noise impacts on offsite receptors were assessed by estimating the number of employees using 
privately owned vehicles and the number of shipments to and from the site (primarily under the Waste 
Management Program). 

5.1.12.1 Normal Operations 

Under all alternatives, existing sources of radiation exposure would continue to result in a potential 
radiation dose to the public.  These existing sources include tritium from evaporation or 
evapotranspiration of water and resuspension of radioactive particulates in surface soils; both of these 
sources are from past nuclear weapons testing performed at the NNSS.  Potential radiation doses from 
these activities are discussed in Chapter 4, Section 4.1.12.  For this SWEIS analysis, these sources were 
estimated to result in a dose to the population of about 43,000 of about 0.47 person-rem per year and a 
dose to the MEI of 2.6 millirem per year (5-year average).  Incremental doses from operational activities 
performed under each of the alternatives could add to these baseline doses. 

5.1.12.1.1 No Action Alternative 

Under the No Action Alternative, radioactive materials would be released as a result of some of the 
proposed activities.  National Security/Defense Mission experiments would be performed with radioactive 
materials at JASPER and the U1a Complex, but the design of the facilities and experiments would not 
allow releases to the environment.  Similarly, activities performed in Device Assembly Facility (DAF) 
would not release radioactive materials that could affect receptors outside of the facility.  Activities that 
could result in additional radioactive emissions include experiments at the Dense Plasma Focus Facility.  
Waste management activities performed as part of the Environmental Management Mission would not 
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result in radioactive air emissions that would be distinguishable from the tritium and particulate emissions 
from legacy contamination in the vicinities of the Area 3 RWMS and the Area 5 RWMC.  Activities 
related to D&D and environmental restoration could result in additional radioactive air emissions from the 
resuspension of radioactive materials previously deposited on building surfaces or the ground.  
Nondefense Mission activities would not be expected to result in radioactive emission. 

Table 5–51 presents the estimated annual doses to an MEI and to the population within 50 miles of 
projected emissions, and the associated annual risks of an LCF.  As shown in Table 5–51, the incremental 
doses to the public from proposed activities at the site would be small compared to doses from baseline 
sources.  The annual risk of an LCF to the MEI from the total dose of 2.8 millirem would be 2 × 10-6 
(1 chance in 500,000 of an LCF).  The calculated risk of 0.0003 LCFs to the surrounding population of 
approximately 54,0006 means that the most likely outcome would be no additional LCFs in that 
population resulting from the estimated annual total population dose of 0.5 person-rem.  Based on the 
premise that there is some risk associated with any radiation dose, the population risk of 0.0003 implies 
that there would be an annual risk of 1 chance in 3,300 of a single LCF in the population.   

Table 5–51  Nevada National Security Site Annual Radiological Impacts of Normal  
Operations – No Action Alternative  

Release Location 

MEI Offsite Population within 50 Miles 
Dose 

(millirem) 
LCF 
Risk 

Dose 
(person-rem) a 

LCF 
Risk 

Baseline from diffuse sources b 2.6 2 × 10-6 0.47 3 × 10-4 
National Security/Defense Mission 

Dense Plasma Focus Facility (Area 11) 0.14 8 × 10-8 0.027 2 × 10-5 
Environmental Management Mission 

Environmental restoration/D&D c < 0.01 < 6 × 10-9 < 0.002 < 1 × 10-6 
Total Offsite Impact 2.8  2 × 10-6 0.5   3 × 10-4 

< = less than; D&D = decontamination and decommissioning; LCF = latent cancer fatality; MEI = maximally exposed 
individual; rem = roentgen equivalent man. 
a The approximate populations within 50 miles of facilities are: Dense Plasma Focus Facility – 54,000. 
b Baseline for the MEI is based on the dose reported in annual site environmental reports; the population dose is based on an 

historical calculation from a national emission standards for hazardous air pollutants report (DOE/NV 2005a, 2005f, 2006a, 
2007d, 2008a, 2009d). 

c Estimates based on projections for D&D of the Reactor Maintenance, Assembly, and Disassembly (R-MAD), the Engine 
Maintenance, Assembly, and disassembly (E-MAD), Pluto Facility, Building 26-2106 and environmental restoration of 
corrective action units 300 and 543.  The annual doses to the MEI associated with any of these activities were less than 
0.01 millirem.  The population dose is based on the population-to-MEI dose ratio for the baseline for diffuse sources, which 
was assumed to have similar resuspension and dispersion/deposition characteristics. 

 

A portion of the workers at the NNSS would receive a radiation dose in the course of performing their 
jobs.  Under the No Action Alternative, activities would continue at approximately the same level as they 
have over the last few years.  Therefore, it is expected that the number of workers receiving a measurable 
radiation dose and the average annual dose would continue at about the same level.  About 75 workers 
would be expected to receive a measurable dose, with a collective worker dose of about 5.2 person-rem.  
The average annual dose would be about 70 millirem per worker. 

The potential for occupational injury and illness was estimated for NNSA activities at the NNSS using 
rates based on DOE experience (DOE 2010i) and for activities associated with the construction and 
operation of a commercial solar power facility using general industrial experience (DOL 2010b, 2010c) 

                                                      
6  Differences in exposed populations are because different locations are used as the center of the 50-mile population, depending 

on the source of the emission. 
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(see Appendix G for details).  The number of total recordable cases (TRCs) and days away, restricted, or 
transferred (DART) cases were projected based on the number of FTEs estimated for this alternative.  
Under this alternative, a total of 32 TRCs and 14 DART cases are projected annually for all activities 
being performed at NNSS.  NNSA operations at NNSS are estimated to result in 26 TRCs and 11 DART 
cases annually.  Under this alternative, a commercial solar power facility could be constructed.  Solar 
power facility operations would result in 6.2 TRCs and 3.2 DART cases annually.  Construction of the 
solar power facility by 500 FTEs over a 35-month period is projected to result in 60 TRCs and 31 DART 
cases.  The estimated annual risk of a fatality during the construction period is 0.019. 

Noise Impacts.  Under the No Action Alternative, construction of a new solar power generation facility 
would involve movement of workers and equipment and would result in localized, intermittent, and 
temporary increases in noise levels near the construction site.  DOE would implement appropriate hearing 
protection programs to minimize noise impacts on workers during construction, including the use of 
administrative controls to ensure adherence to appropriate Occupational Safety and Health Act standards 
(29 CFR 1926.52), engineering controls, and personal hearing protective equipment.   

High-explosives experiments under the Stockpile Stewardship and Management and Work for Others 
Programs would be conducted at BEEF and other locations in the Nuclear and High Explosives Test Zone 
(Areas 1, 2, 3, 4, 12, and 16).  To protect onsite workers and visitors, an exclusion zone would be 
established around an experiment based on the size of the explosion and the predicted noise levels.  
During preparations, only authorized personnel would be allowed in the vicinity of the experiment and 
would be required to wear personal protective equipment.  All personnel would be prevented from 
entering the exclusion zone during the performance of the experiment.  Under the No Action Alternative, 
up to 30 conventional high-explosives experiments (using up to 70,000 pounds of TNT-equivalent 
explosives) per year would occur at BEEF or other locations within the Nuclear and High Explosives Test 
Zone at the NNSS.  These detonations would be conducted under ground and in the open air.  It is 
estimated that a detonation of a 70,000-pound TNT-equivalent explosive could result in noise levels of 
160 dB at 1 mile from a blast site (DTRA 1981).  At this noise level, a human without hearing protection 
could experience tinnitus (or “ringing” of the ears); however, it is expected that this level would decrease 
substantially to barely audible levels at distances beyond the NNSS boundary.  Potential noise impacts on 
residents in areas adjacent to the NNSS would be minimal, because the NNSS is in a remote area and is 
buffered by the Nevada Test and Training Range to the north, east, and partially on the west.  The 
distances from the closest location of high-explosives experiments (within the Nuclear and High 
Explosives Test Zone) to the NNSS site boundary (not buffered by the Nevada Test and Training Range) 
and to the nearest community (Amargosa Valley) are approximately 15 and 25 miles, respectively.   

Periodic military training exercises at the NNSS under the Work for Others Program would include the 
operation of manned and unmanned aerial vehicles, including fixed-wing aircraft (airplanes) and 
helicopters, which would result in local noise levels ranging from 80 to 90 dBA (DOE 2001a).  Flights 
associated with NNSS activities originate off site at various airports and military airfields and land at the 
Aerial Operations Facility (Area 6), Desert Rock Airport, and Yucca Lake Airstrip.  The majority of flight 
activities occur within the NNSS boundary.  Aerial vehicles would fly at altitudes and on flight paths 
approved by the Federal Aviation Administration (FAA) or military controllers.  Noise impacts associated 
with use of these aerial vehicles would generally be limited to within the NNSS boundary or may be 
detected on U.S. Route 95, the closest publicly available area.  Increases in noise levels from these 
activities would be intermittent and temporary and are not expected to result in any appreciable noise 
level increases to offsite receptors near the NNSS boundary.  Worker hearing protection for these 
activities would be required, as necessary.   

Potential noise impacts on offsite receptors from NNSS activities under the No Action Alternative would 
primarily result from traffic noise generated by privately owned vehicles of commuting employees 
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(regular operations and construction); by trucks transporting waste and materials, and vehicles associated 
with the construction of the commercial solar power generation facilities.  As discussed in Section 5.1.3.2, 
“Traffic,” regional daily traffic volumes projected under this alternative would increase by up to 
approximately 35 percent from future baseline conditions on roadways analyzed (not including Mercury 
Highway, which mainly serves the NNSS and does not include any private residential areas) (Tables 5–18 
and 5–19).  The increase in daily vehicle trips by privately owned vehicles from construction workers 
related to commercial solar power generation facilities would increase baseline noise conditions along the 
main commuter routes to the NNSS; however, increases in traffic noise would generally occur during the 
morning and afternoon commuter hours.  The increase in daily truck trips is not expected to increase 
baseline noise levels substantially along the primary highways leading to the NNSS because the truck 
transports would be distributed throughout the day. 

5.1.12.1.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, the baseline dose from legacy source emissions would be the 
same as under the No Action Alternative.  A higher level of activities would occur to support the National 
Security/Defense Mission, which would increase the release of radioactive materials.  A larger number of 
experiments with high explosives would be performed at BEEF and other locations in the Nuclear and 
High Explosives Test Zone; some of these experiments would use a larger quantity of explosives than that 
used under the No Action Alternative.  Additionally, 20 uncontained experiments would be conducted 
using depleted uranium.  A larger number of experiments would also be performed at the Dense Plasma 
Focus Facility.  Weapons maintenance, weapons disassembly, or both would be performed at DAF under 
the Expanded Operations Alternative; these activities, however, would not be expected to result in the 
release of radioactivity to the environment.   

Studies using radioactive tracers in the open environment would be conducted under this alternative.  
These studies would use short-lived noble gas and particulate radionuclides that would be released above 
or below ground.  The largest potential for offsite radiological impacts from typical tracer experiments is 
associated with the underground release of radioactive gases or particulates and their transport to the 
surface because larger quantities of radionuclides would be used for subsurface experiments.  Because 
these experiments are still at the conceptual stage, the actual amounts of radioactive materials that might 
reach the surface and be available for transport to the public are unknown.  For purposes of this SWEIS, it 
is assumed that the tracer experiments would comply with project-specific safety and environmental goals 
established to prevent exceeding the overall NNSS National Emission Standards for Hazardous Air 
Pollutants airborne radiation standard of 10 millirem per year to the MEI.  For this SWEIS, it was 
assumed that the MEI annual dose limit goal from tracer studies would be 1 millirem per year for all 
experiments conducted. 

Table 5–52 shows the calculated offsite doses that could occur under the Expanded Operations 
Alternative. 

Under the Expanded Operations Alternative, the level of activity associated with experiments using 
radioactive materials would increase.  There would also be new activities performed at DAF involving 
limited-life component exchanges in nuclear weapons or weapons disassembly that would result in 
worker doses.  The number of workers receiving a radiation dose under this alternative was assumed to 
increase proportionally to the increase in the overall workforce (Section 5.1.4).  Therefore, the number of 
workers receiving a measurable radiation dose would increase from 75 to about 94.  Use of  work 
practices and procedures to maintain exposures as low as reasonably achievable would continue; 
assuming the average dose remains at recent levels, the collective dose to the worker population would be 
about 6.6 person-rem. 
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Table 5–52  Nevada National Security Site Annual Radiological Impacts of Normal Operations – 
Expanded Operations Alternative 

Release Location 

Offsite Population 
MEI Population within 50 Miles 

Dose 
(millirem) 

LCF 
Risk 

Dose 
(person-rem) a 

LCF 
Risk 

Baseline from diffuse sources b 2.6 2 × 10-6 0.47 3 × 10-4 
National Security/Defense Mission 

BEEF high-explosives experiments (Area 4) 0.62 4  × 10-7  0.067  4 × 10-5  
Dense Plasma Focus Facility (Area 11) 0.6   4  × 10-7 0.27 2 × 10-4  
Tracer experiments c, d < 1.0 < 6 × 10-7 0.076 5 × 10-5 

Environmental Management Mission 
Environmental restoration/D&D e < 0.01 < 6 × 10-9 < 0.002 < 1 × 10-6 
Total Offsite Impact 4.8  f 3 × 10-6 0.89  5 × 10-4  
< = less than; BEEF = Big Explosives Experimental Facility; D&D = decontamination and decommissioning; LCF = latent 
cancer fatality; MEI = maximally exposed individual; rem = roentgen equivalent man. 
a  The approximate populations within 50 miles of facilities are: BEEF – 10,500; DPFF – 54,000; and Area 5 (assumed 

location of tracer experiments) – 54,000. 
b Baseline for the MEI is based on the dose reported in annual site environmental reports; the population dose is based on 

an historical calculation from a national emission standards for hazardous air pollutants report (DOE/NV 2005a, 2005f, 
2006a, 2007d, 2008a, 2009d). 

c The annual MEI dose for the tracer experiments is a proposed environmental goal. 
d Values modeled using the MACCS2 computer code. For conservatism in modeling population dose impacts, tracer 

experiments were assumed to be conducted in Area 5 because it is closer to population centers.  For the MEI calculation, 
the receptor was conservatively assumed to be at the closest BEEF site boundary location (9 miles east of BEEF). 

e Estimates based on projections for D&D of R-MAD, E-MAD, Pluto Facility, Building 26-2106 and environmental 
restoration of corrective action units 300 and 543.  The annual doses to the MEI associated with any of these activities 
were less than 0.01 millirem.  The population dose is based upon the population-to-MEI dose ratio for the baseline for 
diffuse sources, which are assumed to have similar resuspension and dispersion/deposition characteristics.  

f Note that derivation of this dose is based on highly conservative modeling assumptions and that mitigation measures 
and/or reductions in testing quantities, frequencies, or both would be invoked to ensure that the 10 millirem annual dose 
limit would not be exceeded. 

 

The potential for occupational injury and illness was estimated for NNSA activities at the NNSS using 
rates based on DOE experience (DOE 2010i) and for activities associated with the construction and 
operation of a commercial solar power facility using general industrial experience (DOL 2010b, 2010c) 
(see Appendix G for details).  Under this alternative, a total of 44 TRCs and 20 DART cases are projected 
annually for all activities being performed at NNSS.  NNSA operations at NNSS are estimated to result in 
32 TRCs and 14 DART cases annually.  In addition, NNSA construction activities involving 250 FTEs 
per year would result in 3.8 TRCs and 1.7 DART cases annually.  Under this alternative, a commercial 
solar power facility could be constructed.  Solar power facility operations would result in 8.3 TRCs and 
4.2 DART cases annually.  Construction of the solar power facility by 750 FTEs over a 42-month period 
is projected to result in 110 TRCs and 31 DART cases.  The highest estimated annual risk of a fatality for 
all construction activities is 0.031.  The estimated risk of a fatality from NNSA construction activities at 
NNSS would be 0.0029 per year; the estimated annual risk of a fatality during construction of the 
commercial solar power facility is 0.029. 

Noise Impacts.  Under the Expanded Operations Alternative, potential onsite noise impacts would be 
similar to those described under the No Action Alternative; however, the frequency of increased noise 
levels would increase because the number of personnel and activities would be higher under this 
alternative.  For example, as under to the No Action Alternative, aerial vehicles would be used for 
periodic military training exercises under the Work for Others Program; however, usage rates would 
increase under the Expanded Operations Alternative.  Under the Stockpile Stewardship and Management 
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and Work for Others Programs, up to 100 conventional high-explosives experiments per year would occur 
at BEEF and other locations within the Nuclear and High Explosives Test Zone at the NNSS.  Although 
the experiments would still be limited to 70,000 pounds TNT-equivalent explosives at BEEF, up to 
120,000 pounds TNT-equivalent explosives would be the maximum limit for experiments within the 
Nuclear and High Explosives Test Zone (Areas 1, 2, 3, 4, 12, or 16).  It is estimated that a detonation of a 
120,000-pound TNT-equivalent explosive could result in a noise level of 160 dB at 1.2 miles from the 
blast site (DTRA 1981).  Similar to the No Action Alternative, potential noise impacts on residents in 
areas adjacent to the NNSS would be minimal, as this noise level would substantially decrease with 
distance.  Depending on meteorological conditions, a temporary rumbling sound, similar to distant 
thunder, may be detected in nearby communities (DTRA 1981).   

Potential noise impacts on offsite receptors under the Expanded Operations Alternative would primarily 
result from traffic noise generated by privately owned vehicles of commuting employees and by trucks 
transporting waste and materials to and from the NNSS.  As discussed in Section 5.1.3.2, “Traffic,” 
regional daily traffic volumes projected for this alternative would increase by approximately 25 percent 
from future baseline conditions (Tables 5–18 and 5–19).  The increase in daily vehicle trips by personnel 
vehicles would primarily increase baseline noise conditions along the main roadways leading to these 
sites; however, this would be limited to the morning and afternoon commuter hours.  The increase in daily 
truck trips would moderately increase baseline noise levels along the primary highways leading to 
the NNSS. 

5.1.12.1.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, the baseline dose from existing sources at the NNSS would be 
the same as under the No Action Alternative.  The number of experiments conducted in support of the 
National Security/Defense Mission at the Dense Plasma Focus Facility would be half of the number 
proposed under the No Action Alternative.  Environmental restoration activities under the Environmental 
Management Mission would be performed at about the same level as under the No Action Alternative.  
Table 5–53 presents the estimated doses from normal operations for the Reduced Operations Alternative. 

Table 5–53  Nevada National Security Site Annual Radiological Impacts of Normal Operations – 
Reduced Operations Alternative 

Release Location 

MEI Offsite Population within 50 Miles 
Dose 

(millirem) 
LCF 
Risk 

Dose 
(person-rem) a 

LCF 
Risk 

Baseline from diffuse sources b 2.6 2 × 10-6 0.47 3 × 10-4 
National Security/Defense Mission 

DPFF (Area 11) 0.07  2 × 10-8 0.013  8 × 10-6  
Environmental Management Mission 

Environmental restoration c < 0.01 < 6 × 10-11 < 0.002 < 1 × 10-6 
Total Offsite Impact 2.7  2 × 10-6 0.48  3 × 10-4 
DPFF = Dense Plasma Focus Facility; LCF = latent cancer fatality; MEI = maximally exposed individual; rem = roentgen 
equivalent man. 
a The approximate populations within 50 miles of facilities are:  DPFF – 54,000. 
b Baseline for the MEI is based on the dose reported in annual site environmental reports; the population dose is based on an 

historical calculation from a national emission standards for hazardous air pollutants report (DOE/NV 2005a, 2005f, 2006a, 
2007d, 2008a, 2009d). 

c Estimates based on projections for D&D of R-MAD, E-MAD, Pluto Facility, Building 26-2106 and environmental 
restoration of corrective action units 300 and 543.  The annual doses to the MEI associated with any of these activities were 
less than 0.01 millirem.  The population dose is based on the population-to-MEI dose ratio for the baseline for diffuse 
sources, which are assumed to have similar resuspension and dispersion/deposition characteristics. 
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Under the Reduced Operations Alternative, the level of activity associated with experiments using 
radioactive materials would decrease compared to the No Action Alternative.  The number of workers 
receiving a radiation dose under this alternative was assumed to decrease slightly, proportional to the 
decrease in the overall workforce (Section 5.1.4).  The number of workers receiving a measurable 
radiation dose would decrease from 75 to about 68.  Use of work practices and procedures to maintain 
exposures as low as reasonably achievable would continue; assuming the average dose remains at recent 
levels, the collective dose to the worker population would be about 4.8 person-rem. 

The potential for occupational injury and illness was estimated for NNSA activities at the NNSS using 
rates based on DOE experience (DOE 2010i) and for activities associated with the construction and 
operation of a commercial solar power facility using general industrial experience (DOL 2010b, 2010c) 
(see Appendix G for details).  Under this alternative, a total of 28 TRCs and 13 DART cases are projected 
annually for all activities being performed at NNSS.  NNSA operations at NNSS are estimated to result in 
23 TRCs and 10 DART cases annually.  Under this alternative, a commercial solar power facility could 
be constructed.  Solar power facility operations would result in 5.2 TRCs and 2.7 DART cases annually.  
Construction of the solar power facility by 400 FTEs over a 32-month period is projected to result in 
44 TRCs and 23 DART cases.  The estimated annual risk of a fatality during the construction period 
is 0.015. 

Noise Impacts.  Under the Reduced Operations Alternative, potential noise impacts would be similar to 
those described under the No Action Alternative; however, the frequency of increased noise levels would 
decrease because the number of personnel and activities would be reduced under this alternative.  Similar 
to the No Action Alternative, high-explosives experiments under the Stockpile Stewardship and 
Management and Work for Others Programs would be conducted at BEEF and other locations in the 
Nuclear and High Explosives Test Zone.  Up to 10 conventional high-explosives experiments per year 
would occur at BEEF and up to 6 per year would occur at other locations at the NNSS under the Reduced 
Operations Alternative.  The frequency of aerial vehicle usage for periodic military training exercises 
under the Work for Others Program would decrease compared to the No Action Alternative. 

Potential noise impacts on offsite receptors under the Reduced Operations Alternative would primarily 
result from traffic noise generated by vehicles associated with the construction of the commercial solar 
power generation facilities and trucks transporting waste and materials to and from the NNSS.  As 
discussed in Section 5.1.3.2, “Traffic,” regional daily volumes projected for this alternative would 
increase by up to approximately 10 percent from future baseline conditions (Tables 5–18 and 5–19).  The 
increase in daily vehicle trips by privately owned vehicles from construction workers related to 
commercial solar power generation facilities would increase baseline noise conditions along the main 
commuter routes to the NNSS; however, increases in traffic noise would generally occur during the 
morning and afternoon commuter hours.  The increase in daily truck trips is not expected to increase 
baseline noise levels substantially along the primary highways leading to the NNSS because the truck 
transports would be distributed throughout the day. 
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5.1.12.1.4 Waste Disposal Facilities Performance Assessments 

As addressed in Chapter 4, Section 4.1.11.1.1.3, radioactive 
waste disposal occurs at the NNSS in accordance with 
authorizations issued by DOE that consider analyses of 
possible long-term (over thousands of years) impacts on the 
public and the environment after the disposal facilities are 
closed.  For disposal of LLW (and the radioactive component 
of MLLW), DOE requires preparation and maintenance of 
site-specific performance assessments and composite analyses 
in compliance with DOE Order 435.1.  For disposal of TRU 
waste, DOE requires analyses in accordance with the 
requirements of “Environmental Radiation Protection 
Standards for Management and Disposal of Spent Nuclear 
Fuel, High-Level and Transuranic Radioactive Wastes” 
(40 CFR Part 191).   

LLW management performance.  A combined Area 3 
RWMS performance assessment and composite analysis was 
completed in July 2000.  The Area 5 RWMC performance 
assessment was completed in 1998, and the Area 5 RWMC 
composite analysis was completed in 2001.  The analyses 
determined that, because of the great excess of 
evapotranspiration over precipitation and other site-specific 
factors, there was little to no potential for transport of disposed 
radionuclides to groundwater.  Further, the Intergovernmental 
Panel on Climate Change, in its Fourth Assessment Report 
estimates that although increases in precipitation extremes 
(such as storms associated with “El Niño” events) are possible 
for the Great Basin, annual-mean precipitation is projected to 
decrease in the southwest United States (IPCC 2007).  This 
would tend to make it even more unlikely that a path to 
groundwater would develop in the future. 

The analyses also concluded that all performance objectives 
would be met.  The results of the initial performance 
assessments are summarized in Table 5–54 for the air 
pathway, all pathways, groundwater protection, radon gas, and intruder performance objectives.  The 
results of the initial composite analyses were well below the 30-millirem-per-year decision criterion for 
both the Area 3 RWMS and Area 5 RWMC.7   

Subsequently, the performance assessment and composite analyses have been amended and updated 
annually to reflect new information such as revised estimates of disposed waste inventories or 
modifications to waste disposal operations (Chapter 4, Section 4.1.11.1.1.3).  The updates have included 
enhanced probabilistic modeling techniques.  The most recent review and update of the Area 3 and 5 
performance assessments and composite analyses concluded that the results and conclusions of the 
performance assessments and composite analyses remained valid (NSTec 2010f).   

                                                      
7 The Area 5 composite analysis also considered the possible long-term impacts of TRU waste and other waste in the greater 

confinement disposal boreholes and TRU waste in the Area 5 trench. 

Performance Assessment – An analysis 
of a radioactive waste disposal facility 
conducted to demonstrate that for waste 
disposed of after September 26, 1988, 
there is a reasonable expectation that 
performance objectives for the long-term 
protection of the public and the 
environment will not be exceeded following 
closure of the facility.  The performance 
objectives address (1) doses to 
representative members of the public 
through all pathways, (2) doses to 
representative members of the public 
through the air pathway alone, and 
(3) release of radon gas.  The analysis 
must also assess possible water resources 
impacts, as well as possible impacts on 
hypothetical future inadvertent intruders 
into the disposal facility.   

Composite Analysis – An analysis that 
accounts for all sources of radioactive 
material that may contribute to the long-
term dose projected to a hypothetical 
member of the public from an active or 
planned low-level radioactive waste 
disposal facility.  The analysis is a planning 
tool intended to provide a reasonable 
expectation that current low-level 
radioactive waste disposal activities will 
not result in the need for future corrective 
or remedial actions to ensure protection of 
the public and environment.  If the 
combined dose from all interacting sources 
exceeds 30 millirem (total effective dose 
equivalent) per year, as evaluated for a 
specified period, a cost-benefit analysis 
must be performed to determine whether 
cost-effective options exist to reduce the 
dose further (DOE 1999e).  
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Table 5–54  Summary of Low-Level Radioactive Waste Disposal Facility 
Performance Assessments Results 

Scenario 
Performance 

Objective 
Area 5 RWMC Area 3 RWMS 

Scenario PA Result  a Scenario PA Result  b 
Air pathway 10 millirem in 

a year 
Transient occupancy c 0.17 U-3ah/at Community with 

agriculture h 
2 × 10-3 

Resident farmer d 0.77 
Open rangeland/ 
Cane Spring e 

4 × 10-4 U-3bh Community with 
agriculture i 

5 × 10-3 

All pathways 25 millirem in 
a year 

Transient occupancy c 0.59 U-3ah/at Community with 
agriculture h 

0.03 
Resident farmer d 3.4 
Open rangeland/ 
Cane Spring e 

0.17 U-3bh Community with 
agriculture i  

0.01 

Intruder 
protection 

100 millirem 
in a year 

SLB intruder agriculture f 160 j U-3ah/at Intruder 
agriculture f 

0.05 

SLB postdrilling intruder g 0.71 U-3bh Intruder agriculture f 0.03 
U-3ah/at Postdrilling 
intruder g 

0.03 

Pit 6 postdrilling intruder g 0.90 U-3bh Postdrilling intruder g 0.05 
Radon-222 
flux density 

20 pCi 
/m2/second 

SLB units 5.7 U-3ah/at 0.01 
Pit 6 5.7 U-3bh 6 × 10-3 

Groundwater 
protection 

40 CFR 
Part 141 

No groundwater pathway during compliance period. 

CFR = Code of Federal Regulations, PA = performance assessment, pCi/m2/second = picocuries per square meter per second, 
RWMC = Radioactive Waste Management Complex; RWMS = Radioactive Waste Management Site; SLB = shallow land 
burial.  
a Analysis over a 10,000-year period of compliance. 
b Analysis over a 1,000-year period of compliance. 
c Exposure scenario where receptors visit the closed site but do not reside at it. 
d Exposure scenario involving receptor consumption of products from range-fed cattle that have access to the closed site. 
e Exposure scenario where receptors live at a ranch established at the closed site boundary. 
f Exposure scenario where an intruder lives in a house (with garden) constructed on top of a disposal unit assuming a 

temporary disruption in institutional controls following disposal site closure. 
g Exposure scenario where an intruder lives in a house (with garden) on an area contaminated with cuttings from a well 

drilled through a disposal unit assuming a temporary disruption in institutional controls following disposal site closure. 
h Exposure scenario where receptors live, garden, and manage livestock in a small community established at the site 

boundary; exposure occurs from radionuclides released to the air from Pit U-3ah/at.  
i Exposure scenario where receptors live, garden, and manage livestock in a small community established at the site 

boundary; exposure occurs from radionuclides released to the air from Pit U-3bh. 
j Calculated assuming continuation of the operational disposal unit cap.  Installation of a thicker cap as part of closure of the 

Area 5 RWMC would reduce doses to levels in compliance with the performance objective limits (Bechtel Nevada 2000).   
Source:  Bechtel Nevada 2006. 
 

Transuranic waste management performance.  As discussed in Chapter 4, Section 4.1.11.1.1.3, DOE 
conducted analyses of compliance with EPA’s TRU waste disposal requirements in 40 CFR Part 191 for 
the TRU waste disposed both intentionally in greater confinement disposal (GCD) boreholes and 
inadvertently in an Area 5 RWMC trench.8  The EPA regulations were first promulgated in 1985 and 
revised in 1993; they include assurance requirements and three sets of quantitative safety requirements:  
(1) a containment requirement limiting the quantities of specific radionuclides that may be released over 
10,000 years, (2) an individual protection requirement limiting the annual dose to be received by a 
member of the public, and (3) a groundwater protection requirement.   

It was determined that disposal of TRU waste in the GCD boreholes and disposal trench would meet all 
applicable EPA containment, individual protection, and groundwater protection requirements.  For both 
                                                      
8 Unclassified records accompanying a shipment of about 1,100 cubic feet of classified waste indicated the shipment contained 
LLW.  Subsequent investigation revealed the shipment contained TRU waste (NSTec 2008a). 
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analyses, it was determined that the projected cumulative releases would meet the probabilities specified 
in the EPA standard of exceeding specified quantities of radionuclides.  Regarding the EPA individual 
protection requirement, the mean annual dose to a member of the public from all waste in the boreholes 
over 1,000 years was about 0.0062 millirem to the whole body and 0.12 millirem to bone.  For the TRU 
waste inadvertently disposed of in the trench, the maximum total effective dose equivalent for a member 
of the public over 10,000 years was about 1.4 millirem in a year, predominantly from assumed inhalation 
of radon-222 progeny in air produced by LLW in the same trench.  The results of both assessments 
indicated compliance with applicable EPA requirements.  Regarding the EPA groundwater protection 
requirement, it was determined for the boreholes that the 1983 EPA standard did not specifically apply to 
the boreholes; for the TRU waste inadvertently disposed of in the trench site characterization and 
hydrologic processes modeling supported a conclusion of no groundwater pathway within 10,000 years 
(SNL 2001b; Shott et al. 2008).9   

5.1.12.2 Facility Accidents 

This section presents the estimated impacts of potential accidents.  The analysis considered a range of 
accidents associated with the activities to be performed in support of the National Security/Defense, 
Environmental Management, and Nondefense Missions.  The accidents for which detailed analyses were 
performed were those with the highest potential for offsite impacts.  For each accident, the offsite 
population includes residents living within 50 miles of the accident location; the MEI, a hypothetical 
individual living along the site boundary in the direction of largest impact; and the noninvolved worker, a 
hypothetical individual assumed to be 110 yards from the accident location.  Using the site boundary of 
the NNSS as the location of the MEI results in a conservative estimate of impacts because, for most of the 
site boundary, the Nevada Test and Training Range provides a buffer area between the NNSS and areas 
accessible to the general public.  Since many accidents result in ground-level releases, a nominal distance 
of 100 meters (110 yards) was selected to provide a conservative indication of the dose a potential 
noninvolved worker might receive. In reality, any worker not directly involved in an activity or facility 
would likely be much further away.  Operational safety practices, including emergency preparedness and 
training, would make it very unlikely that any worker would receive the high doses often associated with 
this closeby receptor location.  Additional accident analysis details are included in Appendix G. 

Public and worker radiological consequences and risks of hypothesized accidents at the NNSS under the 
No Action, Expanded Operations, and Reduced Operations Alternatives are presented in Tables 5–55 
and 5–56.  Because the same types of activities occur at the facilities under all of the alternatives, the 
accident scenarios and consequences would be the same across the alternatives.  Differences in 
accident frequencies due to the level of operations are within the uncertainty range of the accident events.  
Table 5–51 presents the potential consequences of an accident—that is, the dose and corresponding 
LCF risk (for an individual) or number of LCFs (for the population), assuming the accident occurs.  
Table 5–52 combines the estimated frequency of the postulated accidents with the potential consequences 
to present the estimated annual risk of an LCF due to the accidents. 

                                                      
9Although the groundwater protection requirement in the 1983 EPA standard did not strictly apply to the TRU waste in the 
boreholes (SNL 2001b), the conclusion reached in 2008 regarding the lack of a groundwater pathway for TRU waste 
inadvertently disposed of  in the trench (Shott et al. 2008) would be expected to apply to the boreholes as well.   
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Table 5–55  Nevada National Security Site Facility Accident Radiological Consequences – 
No Action, Expanded Operations, and Reduced Operations Alternatives 

Accident Scenario 

Offsite Population 
Onsite Noninvolved 

Worker 
Maximally Exposed 

Individual 
Population 

within 50 Miles 

Dose 
(rem) 

LCF 
Risk a 

Dose 
(person-

rem) 
Number of 

LCFs b 
Dose 
(rem) 

LCF 
Risk a 

National Security/Defense Mission 
DAF explosion involving 55 pounds of 
high explosives and 1 kilogram of 
plutonium  

0.18 1 × 10-4 23 0 (1 × 10-2) 6.5 4 × 10-3 

DAF design basis earthquake  0.86 5 × 10-4 113 0 (7 × 10-2) 2,800 1 c 
Criticality Experiment Facility 
Godiva -burst reactivity induced accident 

0.00045 3 × 10-7 0.059 0 (4 × 10-5) 1.5 9 × 10-4 

Criticality Experiment Facility 
beyond-design-basis  
vault fire – unmitigated 

0.022 1 × 10-5 2.9 0 (2 × 10-3) 74 9 × 10-2 

Criticality Experiment Facility 
beyond-design-basis  
Godiva excess reactivity insertion 

0.048 3 × 10-5 6.3 0 (4 × 10-3) 130 2 × 10-1 

JASPER 
UCVS failure 

2.9 × 10-7 2 × 10-10 9.9×10-5 0 (6 × 10-8 ) 0.00091 5 × 10-7 

JASPER 
Target Building fire 

8.0 × 10-9 5 × 10-12 2.8×10-6 0 (2 × 10-9 ) 2.5 × 10-5 2 × 10-8 

Tracer surface explosion of short-lived 
particulates (Expanded Operations 
Alternative only) 

0.45  3 × 10-4 0.81  0 (5 × 10-4 ) 6.7 8 × 10-3 

Environmental Management Mission – Waste Management Program 
Area 5 – transuranic waste container – 
vehicle impact and fire 

0.36 2 × 10-4 0.65 0 (4 × 10-4) 7.9 5 × 10-3 

Area 5 – classified transuranic material 
container - vehicle impact and fire 

0.83 5 × 10-4 1.8 0 (1 × 10-3) 20.5 2 × 10-2 

Area 5 design basis earthquake 0.020 1 × 10-5 0.043 0 (3 × 10-5) 0.49 3 × 10-4 
Area 5 TRUPACT Type A container drop, 
breach, and fire 

1.6 1 × 10-3 3.4 0 (2 × 10-3) 39 5 × 10-2 

Environmental Management Mission – Environmental Restoration Program d 
One-container spill 4.8 × 10-7 3 × 10-10 8.7 × 10-7 5 × 10-10 1.0 × 10-5 6 × 10-9 
Three-container fire 3.6 × 10-6 2 × 10-9 7.8 × 10-6 5 × 10-9 8.8 × 10-5 5 × 10-8 
Aircraft crash and fire 0.047 3 × 10-5 0.090 5 × 10-5 1.0 6 × 10-4 
DAF = Device Assembly Facility; JASPER = Joint Actinide Shock Physics Experimental Research; LCF = latent cancer 
fatality; rem = roentgen equivalent man; TRUPACT = Transuranic Packaging Transporter; UCVS = ultrafast closure valve 
system. 
a Increased risk of an LCF to an individual, assuming the accident occurs.  The risk value is doubled for individual doses 

exceeding 20 rem (NCRP 1993). 
b The reported value is the projected number of LCFs in the population, assuming the accident occurs, and is therefore 

presented as a whole number.  The result calculated by multiplying the collective population dose by the risk factor 
(0.0006 LCFs per person-rem) is shown in parentheses. 

c Because this represents the increased likelihood of an individual developing an LCF, a value of 1 indicates that the person 
would likely develop a cancer if prompt death did not occur from acute exposure.  The value cannot exceed 1. 

d Environmental restoration accidents assumed to occur at the Area 5 RWMC. 
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Table 5–56  Nevada National Security Site Facility Accident Radiological Risks a –  
No Action, Expanded Operations, and Reduced Operations Alternatives 

Accident Frequency b 

Offsite Population Onsite 
Noninvolved 

Worker 
Maximally Exposed 

Individual 
Population  

within 50 Miles 
National Security/Defense Mission 

DAF explosion involving 55 pounds of high 
explosives and 1 kilogram of plutonium 

8 × 10-4 9 × 10-8 1 × 10-5 3 × 10-6 

DAF design basis earthquake  10-6 to 10-7 5 × 10-10 7 × 10-8 1 × 10-6 
Criticality Experiment Facility 
Godiva – burst reactivity induced accident 

10-2 to 10-4 3 × 10-9 4 × 10-7 9 × 10-6 

Criticality Experiment Facility beyond-design-
basis vault fire – unmitigated 

< 10-6 1 × 10-11 2 × 10-9 9 × 10-8 

Criticality Experiment Facility beyond-design-
basis Godiva excess reactivity insertion 

< 10-6 3 × 10-11 4 × 10-9 2 × 10-7 

JASPER 
UCVS failure 

10-1 to 10-2 2 × 10-11 6 × 10-9 5 × 10-8 

JASPER 
Target Building fire 

10-4 to 10-6 5 × 10-16 2 × 10-13 2 × 10-12 

Tracer surface explosion of short-lived 
particulates (Expanded Operations Alternative 
only) 

10-4 to 10-6

per test 
3 × 10- 8 5 × 10-8  4 × 10-7  

Environmental Management Mission – Waste Management Program 
Area 5 – transuranic waste container - vehicle 
impact and fire 

10-4 to 10-6 2 × 10-8 4 × 10-8 5 × 10-7 

Area 5 – classified transuranic material 
container - vehicle impact and fire 

10-4 to 10-6 5 × 10-8 1 × 10-7 2 × 10-6 

Area 5 design basis earthquake 5 × 10-4 5 × 10-9 2 × 10-8 2 × 10-7 
Area 5 TRUPACT Type A container drop, 
breach and fire 

10-4 to 10-6 1 × 10-7 2 × 10-7 5 × 10-6 

Environmental Management Mission – Environmental Restoration Program c 
One-container spill 3 × 10-2 9 × 10-12 2 × 10-11 2 × 10-10 
Three-container fire 4 × 10-6 8 × 10-15 2 × 10-14 2 × 10-13 
Aircraft crash and fire 1.2 × 10-6 4 × 10-11 6 × 10-11 7 × 10-10 
< = less than; DAF = Device Assembly Facility; JASPER = Joint Actinide Shock Physics Experimental Research; 
TRUPACT = Transuranic Packaging Transporter; UCVS = ultrafast closure valve system. 
a The risk is the annual increased likelihood of an LCF in the MEI or noninvolved worker and the increased likelihood of a 

single LCF occurring in the offsite population, accounting for the estimated probability (frequency) of the accident 
occurring.  

b The estimated frequency is on an annual basis unless noted otherwise. 
c Environmental restoration accidents assumed to occur at the Area 5 RWMC. 
 



Chapter 5 
Environmental Consequences 

 
 

 
  5-209 

Maximum Reasonably 
Foreseeable Accident 

A maximum reasonably 
foreseeable accident is an 
accident with the most 
severe consequences that 
can reasonably be expected 
to occur. 

5.1.12.2.1 No Action Alternative 

As part of its National Security/Defense Mission, the NNSS retains an ongoing role in stockpile 
stewardship and management activities.  Activities that would result in the largest offsite radiological 
consequences and highest radiological risk include accidents at DAF that might result in the explosive 
dispersal of plutonium from the building.  Other experimental activities, such as those at BEEF, JASPER, 
and the U1a Complex, involve smaller quantities of radioactive material with limited potential for 
accidental dispersal in quantities that would have impacts on persons other than involved workers.  The 
accident risks for many of the activities under the Stockpile Stewardship and Management Program are 
small and have no reasonably foreseeable accident scenarios that would likely result in exposure to 
noninvolved workers or the public. 

The accidents with the highest potential consequences and highest radiological risks are shown in 
Tables 5–51 and 5–52.  The highest consequence and risk accidents are those associated with accidents at 
DAF.  At DAF, there are both large quantities of radioactive materials and explosives in close proximity, 
so there is a potential mechanism to disperse the radioactive material and 
release it to the atmosphere.  Because DAF is designed for these 
activities, all of the accidents that would result in release of radioactive 
material to the environment would require extremely unlikely failure of 
multiple safety systems.  The maximum reasonably foreseeable accidents 
at DAF could result in the explosive dispersal of 1 to 5 kilograms of 
plutonium and have estimated probabilities in the range of 1 × 10-6 to 
8 × 10-4 per year of operation.  The highest consequence accident would 
be an earthquake-initiated accident.  If the accident were to occur, the 
MEI would receive a dose of 0.86 rem, corresponding to an LCF risk of 
0.0005 (1 chance in 2,000).  The offsite population of about 42,100 within 
50 miles of DAF would receive a dose of 113 person-rem; the calculated number of LCFs associated with 
this dose is 0.07, implying that the most likely outcome would be no additional LCFs in the exposed 
population.  An involved worker within DAF could be fatally injured in the seismically induced 
explosion.  A noninvolved worker outside of DAF could receive a dose of 2,800 rem, resulting in an acute 
fatality due to receipt of a lethal dose.  When the annual probability of the accident occurring is taken into 
account, the increased risk of an LCF to the MEI would be 5 × 10-10 (1 chance in 2 billion); the increased 
risk of a single LCF in the exposed population would be 7 × 10-8 (1 chance in 14 million); and the 
increased risk of an LCF to a noninvolved worker would be 1 × 10-6 (1 chance in 1 million).   

The DAF accident that presents the highest risk to the public, that is, when the probability of the accident 
occurring is considered in conjunction with the consequences of the accident, would be an explosion in 
DAF followed by the release of a kilogram of plutonium.  As shown in Table 5–52, the consequences of 
this accident would be less than those of the earthquake accident discussed previously.  However, because 
this accident is estimated to be more likely to occur, the overall risk to the public is higher.  The explosion 
followed by a plutonium release accident represents a latent cancer fatality risk to the MEI of 9 × 10-8 
(1 chance in 11 million), the risk of a single latent cancer fatality in the population of 1 × 10-5 (1 chance in 
100,000), and a latent cancer fatality risk to a noninvolved worker of 3 × 10-6 (1 chance in 300,000). 

More-severe accidents at DAF would have much lower probabilities than the explosions that result in 
dispersion of plutonium.  The highest potential consequence accident that has been postulated in DAF 
safety analyses is an inadvertent nuclear detonation.  The physical conditions that would be required to 
get the plutonium and explosive materials in a configuration that might result in a nuclear yield are 
extraordinarily unlikely.  It is much more likely that accidents involving both high explosives and 
plutonium would just result in explosive dispersal of plutonium with no nuclear yield.  An inadvertent 
nuclear yield accident is considered in the DAF safety analyses as a beyond design basis accident and 
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safety controls are in place to prevent such an accident.  The safety controls that prevent the explosive 
dispersal of plutonium would also prevent the conditions that might result in an inadvertent detonation.  
The DAF safety analyses indicate that “this event has a vanishingly small likelihood (i.e., below 10-6 per 
year)” and at least two orders of magnitude less likely than a high explosive dispersal accident.  When the 
mitigation controls are considered, the likelihood of an inadvertent nuclear yield occurring as a result of 
an accident is expected to far below the 10-6 to 10-7 per year range and is not considered further in 
this SWEIS.  

No reasonably foreseeable major accident scenarios different than those evaluated for the Stockpile 
Stewardship and Management Program would occur under the Nuclear Emergency Response, 
Nonproliferation, and Counterterrorism Programs.  A number of activities would involve experiments 
using radioactive materials in the form of sealed sources or well-packaged, unopened materials, for which 
substantial radiological accidents would not be expected.   

The activities included in this program include the disposition of a damaged U.S. nuclear weapon and 
disposition of an improvised nuclear devise or radiological dispersion device.  U.S. nuclear weapons are 
designed with multiple layers of safeguards to prevent the accidental detonation of a weapon, even a 
damaged weapon.  These safeguards and the design knowledge that would be available to personnel 
handling the weapon would be expected to prevent an inadvertent detonation.  Therefore, the potential 
radiological impacts associated with managing a damaged U.S. nuclear weapon are expected to be 
comparable to the accident scenarios identified for DAF.  An improvised nuclear device or radiological 
dispersion device is considered the result of an intentional destructive act; intentional destructive acts are 
discussed later in this section and analyzed in a classified appendix.  

No reasonably foreseeable major accident scenarios different than those evaluated for the Stockpile 
Stewardship and Management Program that could result in public or noninvolved workers exposure were 
identified for the Work for Others Program.  All activities at shared facilities, such as BEEF, NPTEC, 
RNCTEC, and the T-1 Training Area, present extremely low risks to the public and noninvolved workers. 

Under the Environmental Management Mission, Waste Management Program, activities that have the 
potential for accidents that might result in offsite radiological consequences all involve impact and a 
subsequent fire involving containers with large quantities of radioactive material.  In all cases, these 
containers are designed and maintained in such a configuration that vehicle impacts are very unlikely and 
rupture of a container and a subsequent fire are even less likely.  All of the accidents that might result in a 
substantial release of radioactive materials from the container are classified as “extremely unlikely,” with 
an estimated probability of occurrence of 10-6 to 10-4 (1 chance in 10,000 to 1 million) per year.  Because 
wastes are typically stored in containers that would be appropriate for over-the-road transportation, the 
likelihood that an onsite impact would substantially damage one or more containers is low. 

Many of the activities under the Waste Management Program have no reasonably foreseeable accident 
scenarios that could result in public or noninvolved workers exposure. 

The accidents with the highest potential consequences, as shown in Table 5–51, are those associated with 
the breach of a waste container in conjunction with a fire at the Area 5 RWMC.  In these cases, there are 
both radioactive materials and combustible materials within waste packages, so there is a potential 
mechanism to disperse the radioactive material and release it to the atmosphere if the waste package is 
breached and ignition occurs.  Because the waste packages and waste handling and storage practices are 
designed to protect waste while in storage, all of the accidents that would result in release of radioactive 
material to the environment would require a failure of multiple safety systems.  The maximum reasonably 
foreseeable accident at the Area 5 RWMC is a container rupture due to impact and a subsequent fire that 
results in dispersal of up to 126 grams of plutonium.  The estimated probability of this type of event is in 
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the range of 10-6 to 10-4 (1 chance in 10,000 to 1 million) per year of operation.  If this accident were to 
occur, the MEI would receive a dose of 1.6 rem, which corresponds to an LCF risk of 0.001 (1 chance in 
1,000).  The offsite population of about 54,000 within 50 miles would receive a dose of 3.4 person-rem; 
the calculated number of LCFs associated with this dose is 0.002, implying that the most likely outcome 
would be no additional LCFs in the exposed population.  A noninvolved worker within Area 5 could 
receive a dose of 39 rem.  This dose could result in radiological injury without prompt medical 
treatment and represents an LCF risk of 0.05 (1 chance in 20).  When the annual probability of the 
accident occurring is taken into account, the increased risk of an LCF to the MEI would be 
1 × 10-7 (1 chance in 10 million); the increased risk of a single LCF in the exposed population would be 
2 × 10-7 (1 chance in 5 million); and the increased risk of an LCF to a noninvolved worker would be 
5 × 10-6 (1 chance in 200,000). 

For Environmental Restoration Program activities at the NNSS, the analyzed accident would involve the 
release of radioactive material due to a single container spill, a multiple container fire, or an aircraft crash 
into multiple containers.  These accidents could occur any place on the NNSS where environmental 
remediation occurs.  For purposes of analysis, these accidents were modeled as occurring at the Area 5 
RWMC; because this location is towards the southern end of the site and near the site boundary, the 
population and MEI doses would be conservative.  The preceding paragraph discusses accidents 
associated with the Waste Management Program at the Area 5 RWMC that have a higher estimated 
frequency than an airplane crash.  Only small quantities of radiological materials would be involved and 
potentially released.  The maximum reasonably foreseeable accident for the NNSS Environmental 
Restoration Program activities is a military aircraft crash that results in a large fire in which a large 
quantity of contaminated soil is involved in the fire.  The estimated probability of this type of event is 
1.2 × 10-6 (1 chance in 800,000) per year of operation.  If this accident were to occur, the MEI would 
receive a dose of 0.047 rem, with a corresponding LCF risk of 3 × 10-5 (1 chance in 33,000).  The offsite 
population of 54,000 within 50 miles would receive a dose of 0.09 person-rem; the calculated number of 
LCFs associated with this dose is 5 × 10-5, implying that the most likely outcome would be no additional 
LCFs in the exposed population.  A noninvolved worker outside the immediate area of the crash could 
receive a dose of 1.0 rem, with an associated LCF risk of 6 × 10-4 (1 chance in 1,700).  When the 
probability of the accident is taken into consideration, the risk to the offsite public or a noninvolved 
worker would be essentially zero (7 × 10-10 [1 chance in 1 billion] or less). 

No accidents specific to the Nondefense Mission were identified that would present any relevant accident 
scenarios other than those already addressed for other missions. 

Accidents involving hazardous chemicals.  The potential for accidents involving hazardous chemicals 
to affect noninvolved workers or the public is quite limited.  The potential for hazardous chemical 
impacts on the public was evaluated in the 1996 NTS EIS (DOE 1996c) and no substantial impacts were 
found.  Consistent with current practice, inventories of hazardous chemicals would be maintained and 
reported annually to the State of Nevada.  Those inventories imply that only small quantities of most 
types of hazardous chemicals are used at the NNSS and that these chemicals present accident risks 
primarily to workers directly handling the chemicals.  DOE safety programs are in place to minimize the 
risks to workers from both routine operations and accidents involving these materials.  The larger 
quantities of hazardous materials that would be unique to NNSS-type activities include large quantities of 
lead metal typically used for shielding, but these materials do not present an accident risk.   

Regarding risks from handling toxic or hazardous chemicals, worker safety programs at the NNSS are 
enforced via required adherence to Federal and state laws, DOE orders, Occupational Safety and Health 
Administration (OSHA) and EPA guidelines, and plans and procedures for performing work, including 
training, monitoring, use of personal protective equipment, and administrative controls.  Although 
chemical inventories have varied to a limited extent over recent years, administrative controls continually 
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ensure that quantities do not approach those levels that pose undue risk due to storage, concentration, bulk 
quantity, or logistical factors.  Any amount(s) that potentially exceed threshold planning quantities require 
reporting under Federal regulations (40 CFR Part 355, 40 CFR Part 370).  Over the last 4 years, no 
hazardous chemicals have been stored on site in quantities sufficient to exceed the threshold planning 
quantities for that chemical and trigger the need to implement OSHA Process Safety Management 
requirements to prevent or mitigate accidental releases. 

Because of the NNSS’s remote location and large size, there is limited risk of chemical exposure to the 
surrounding public population resulting from normal site operations or accidents.  Nevertheless, 
monitoring efforts and baseline studies are regularly performed.  However, certain workers at the NNSS 
are at risk of chemical exposure, depending on their job function and proximity to various sources. 

Some experiments proposed under the alternatives would involve use of hazardous chemicals and their 
intentional release to the atmosphere.  For purposes of this analysis, the releases of these chemicals were 
treated as sporadic, planned releases rather than accidental releases.  For example, small quantities of 
beryllium and lithium may be released to the atmosphere by experiments involving nuclear explosive-like 
devices.  These proposed experiments would have specific job safety hazards analysis, as required by 
DOE rules, that would minimize potential impacts.  

At NPTEC, future experimental activities could include evaluating the potential impacts of releasing 
larger quantities of chemicals; inadvertent release of a large quantity of chlorine has been identified as the 
expected limiting chemical accident.  Any proposed experiments would undergo a through environmental 
and safety review prior to authorization of an experiment involving large quantities of hazardous 
materials.  In most cases, an accident involving such hazardous materials would release the materials in 
an unplanned and uncontrolled manner.  In the event of an accident, a release would occur that was not in 
accordance with proper experimental procedures.  Workers may not be properly sheltered and weather 
conditions may not be the same as those for planned experiments.  As such, accidents involving the 
hazardous materials have the potential to affect both involved and noninvolved workers, and to release the 
materials at a higher rate than planned in the controlled experiment. 

To evaluate the potential environmental impacts of an accident related to future experiments at the NNSS 
involving hazardous chemicals, a large, accidental chlorine gas release from a railcar at the 
Nonproliferation Test and Evaluation Complex was postulated.  This hypothetical accident is expected to 
be in the “extremely unlikely” to “beyond extremely unlikely” frequency category, i.e., in the 10-4 to 10-6 
per year or lower frequency range.  Catastrophic accidents involving a full, 90-ton railcar of chlorine have 
resulted in fatalities, including the January 6, 2005, accident that resulted in puncture of a 90-ton chlorine 
railcar in Graniteville, South Carolina.  In that accident, about 60 tons of chlorine escaped through a fist-
sized hole in one of the railcars and nine people were killed (NTSB 2005). 

Modeling results with ALOHA, assuming the release occurs quickly over 1 hour, indicate that potentially 
fatal concentrations (exceeding Emergency Response Planning Guideline level 3 concentrations 
[ERPG-3]) could extend downwind a few miles under typical daytime conditions and for 5 to 6 miles or 
more under stable nighttime conditions.  Concentrations that could lead to potentially serious impacts 
(exceeding ERPG-2) could extend downwind even further, as could concentrations that could lead to odor 
and irritation (exceeding ERPG-1).  In real-world accidents, the releases have occurred over many hours 
and resulted in lower concentrations than predicted in the models.  Because of the nature of chlorine, the 
complexities of trying to model such a complex accident, and the dispersion of the heavier-than-air gas, 
these results have a high degree of uncertainty.  If such an accident were to occur at the NNSS, it would 
likely not affect members of the public because of the long distances to publicly accessible locations.  The 
remote location of the facility on the NNSS and the additional buffer provided by the Nevada Test and 
Training Range would keep members of the public at least 8 miles away.  Involved or noninvolved 
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workers could be exposed to fatal concentrations of the gas at the outset of the accident.  Once an accident 
condition was recognized, in accordance with procedures and training, workers would be take actions to 
protect themselves and emergency response teams would intervene and evacuate personnel and 
implement measures to reduce or stop the leak.  

For the Area 5 hazardous waste storage area, the maximum reasonably foreseeable accidents identified in 
the 1996 NTS EIS still represent a reasonable upper range of accidents, although those quantities of 
hazardous materials have not typically been present and would not be expected under any of the 
alternatives.  Table 5–57 presents the results of the chemical accident analysis for all alternatives. 

Table 5–57  Nevada National Security Site Facility Accident Chemical Risks – 
No Action, Expanded Operations, and Reduced Operations Alternatives 

Accident Frequency 

Offsite Population 
Onsite 

Noninvolved Worker 
Maximally Exposed 

Individual 
Environmental Management Mission – Waste Management Program 

Area 5 Chemical Area WMH2: explosion/fire in 
multiple hazardous waste containers. 

8 × 10-5 None 
 

ERPG-3 a 

Area 5 Chemical Area WMH3: airplane crash into 
hazardous waste storage unit. 

< 1 × 10-7 None 
 

ERPG-3 a 

WMH1, Area 5 2.96 × 10-2 None ERPG-3 a 
NDRDH1, Area 5 1.7 × 10-2 None ERPG-3 a 
NDRDH2, Area 5 1 × 10-4 None ERPG-3 a 
NDRDH3, Area 5 1.7 × 10-7 ERPG-1 ERPG-3 a 
Nonproliferation Test and Evaluation Complex 1 × 10-4 to 1 × 10-6 ERPG-1 ERPG-3 a 
ERPG = Emergency Response Planning Guideline. 
a The concentration at the location of the onsite noninvolved worker (110 yards away) would exceed the American Industrial 

Hygiene Association’s Emergency Response Planning Guideline level 3 (ERPG-3). 
 

5.1.12.2.2 Expanded Operations Alternative 

The potential accident impacts under the Expanded Operations Alternative at the NNSS would be similar 
to those under the No Action Alternative.  Although some activities would expand under this alternative 
and some new activities would occur, the radiological and hazardous chemical accident impacts would be 
the same as for the accidents identified under the No Action Alternative.  New activities would include 
assessing the performance of limited-life component exchanges on nuclear weapons and dismantling 
nuclear weapons removed from the stockpile.  These activities would occur in DAF, which was designed 
and constructed specifically to safely perform these activities.  The largest credible accident at DAF, an 
earthquake that involves the release of 5 kilograms of plutonium-equivalent material, would result in the 
most conservative impacts of any credible accident at DAF.   

Under the Expanded Operations Alternative, the level of some activities would increase.  Given the 
uncertainty in accident frequency estimation for accidents that are not expected to happen within the 
operating lifetime of a facility or activity, the overall accident frequencies would remain within the broad 
frequency categories, such as “extremely unlikely” (10-6 to 10-4 [1 chance in 10,000 to 1 million] per 
year).  Because more experiments would be performed, the risk of an accident would increase slightly 
under the Expanded Operations Alternative. 

Under the Expanded Operations Alternative, tracer experiments would be performed.  These studies 
would use short-lived noble gas and particulate radionuclides that would be released above or below 
ground.  Because these experiments are still at the conceptual stage, the actual amounts of radioactive 
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materials that might be used are unknown.  For purposes of this SWEIS, it was assumed that a container 
with the maximum quantity of each of the short-lived radioactive particulates was accidentally 
explosively released on the surface rather than underground.  The accident consequences and risks for the 
Expanded Operations Alternative would be similar to those under the No Action Alternative and are 
presented in Tables 5–51, 5–52, and 5–53.   

5.1.12.2.3 Reduced Operations Alternative 

The potential accident impacts under the Reduced Operations Alternative would be similar to those under 
the No Action Alternative.  Although some activities would be reduced and others eliminated, all of the 
radiological and hazardous chemical accident scenarios that exist under the No Action Alternative would 
still be relevant.  Accidents at the NNSS that could potentially affect noninvolved workers or the public 
would be the same under this alternative as the accidents identified under the No Action Alternative.  
None of the reduced activities was found to make more than negligible changes in the radiological or 
chemical impacts on noninvolved workers, the public, or the environment. 

With reduced activities, the frequencies of some hazardous activities that might lead to accidents could 
change.  Even with these changes, given the uncertainty in accident frequency estimation for very rare 
accidents not expected to happen within the operating lifetime of a facility or activity, the overall accident 
frequencies would still remain within the broad frequency categories, such as “extremely unlikely” 
(10-4 to 10-6 per year). 

The accident risks for the Reduced Operations Alternative at the NNSS would be similar to those under 
the No Action Alternative, which are presented in Tables 5–51, 5–52, and 5–53.  No accidents were 
identified under the Reduced Operations Alternative that would represent a change in accident risks. 

5.1.12.3 Intentional Destructive Acts 

The impacts analysis of intentional destructive acts is described in a classified appendix to this SWEIS.  
The impacts of some intentional destructive acts would be similar to the accident impacts described 
earlier in this section, while some intentional destructive acts may have more-severe impacts.  This 
section describes how NNSA assesses the vulnerability of its sites to terrorist threats and designs its 
response systems. 

5.1.12.3.1 Assessment of Vulnerability to Terrorist Threats 

In accordance with DOE Order 470.3B, “Graded Security Protection Policy,” and DOE Order 470.4A, 
“Safeguards and Security Program,” NNSA conducts vulnerability assessments and risk analyses of the 
facilities and sites under its management to evaluate the possible threats and the protection elements, 
technologies, and administrative controls used to protect against these threats.  DOE Order 470.4A 
establishes the roles and responsibilities for the conduct of DOE’s Safeguards and Security Program.  
DOE Order 470.3B establishes requirements designed to prevent unauthorized access, theft, diversion, or 
sabotage (including unauthorized detonation or destruction) of all nuclear weapons, nuclear weapons 
components, and SNM under DOE’s control.  Among other provisions, the order (a) specifies those 
national security assets that require protection; (b) outlines threat considerations for safeguards and 
security programs to provide a basis for planning, design, and construction of new facilities or 
modifications to existing facilities; and (c) provides an adversary threat basis for evaluating the 
performance of safeguards and security systems.  NNSA also protects against espionage and sabotage, as 
well as theft of radiological, chemical, or biological materials; classified matter; non-nuclear weapon 
components; and critical technologies. 
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NNSA’s safeguards and security programs and systems employ state-of-the-art technologies to 
accomplish the following: 

• Deny access to nuclear weapons, nuclear test devices, and completed nuclear assemblies 
• Prevent theft, sabotage, or an unauthorized nuclear yield (criticality) of SNM and credible rollup 

quantities of SNM 
• Protect the public and employees from unacceptable impacts resulting from an adversary’s use of 

radiological, chemical, or biological materials 
• Protect classified matter and designated critical facilities and activities from sabotage, espionage, 

and theft 

NNSA’s vulnerability assessments employ a rigorous methodology based on guidance from the 
September 2004 DOE Vulnerability Assessment Process Guide and the Vulnerability Assessment 
Certification course.  Typically, a vulnerability assessment involves analyses of modeling, simulation, 
and performance testing results by subject matter experts to determine the effectiveness of a safeguard 
and security system against an adversary’s objectives. 

Vulnerability assessments generally include the following activities: 

Characterizing the threat.  Threat characterization provides a detailed description of a malevolent 
adversary’s physical threat to a site’s physical protection systems.  Usually the description includes 
information about potential adversary types, motivations, objectives, actions, physical capabilities, and 
site-specific tactical considerations.  Much of the information required to develop a threat characterization 
is described in DOE Order 470.3B and the Adversary Capabilities List.  DOE also issues additional site-
specific threat clarification and guidance. 

Determining the target.  Target determination involves identifying, describing, and prioritizing potential 
targets among NNSA’s security interests that meet the criteria outlined in DOE Order 470.3B.  Target 
determination results are used to help characterize potential threats and target facilities, as well as 
protective force and neutralization requirements. 

Defining the scope.  The scope of a vulnerability assessment is determined by agreement among 
DOE Headquarters, Field staff, and contractor personnel.  In addition to defining the threat and applicable 
targets to be assessed, the scope establishes the key assumptions and interpretations that will guide the 
analyses, as well as the objectives, methods, schedule, personnel responsibilities, and format for 
documenting the results of the assessment. 

Characterizing the facility or site.  This activity requires defining and documenting aspects of the 
facility or site, particularly existing security programs (personnel security, information security, physical 
security, material control and accountability, etc.), to assist in identifying strengths and weaknesses.  
Results are used as inputs to the pathway analyses used to develop representative case scenarios for 
evaluating the security system.  Facility and site characterization modeling tools include Analytical 
System and Software for Evaluating Safeguards and Security (ASSESS), Adversary Time-Line Analysis 
System (ATLAS), VISA, tabletop analysis, and others. 

Characterizing the protective force.  To assess a facility or site’s vulnerability, analysts must accurately 
characterize the associated protective force’s capabilities against a defined threat and objective, 
particularly the force’s ability to detect, assess, respond to, interrupt, and neutralize an adversary.  
Specific data used for this activity include SNM categorization; configuration, flow, as well as movement 
of SNM within or from a facility or site; defined threats; detection and assessment times; and adversary 
delay and task time.  The protective force’s equipment, weapons, number, and locations also are 
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considered in the characterization.  The characterization information is validated and verified via 
observation, alarm response assessments, limited scope performance tests, force-on-force exercises, Joint 
Conflict and Tactical Simulations (JCATS) software, and tabletop analyses.  The JCATS software tool is 
used for training, analysis, planning, and mission rehearsal, as well as characterization of the protective 
force.  It employs detailed graphics and models of buildings, natural terrain features, and roads to 
simulate realistic operations in urban and rural environments. 

Analyzing adversary pathways.  This activity identifies and analyzes base case adversary pathways 
based on the results of threat, target, facility, and protective force characterization, as well as ancillary 
analyses such as explosives analysis.  ASSESS and ATLAS are two primary tools used in this analysis.  
Analysts also conduct insider analysis as part of this activity. 

Developing base case scenarios.  Base case scenarios are developed for use in performance testing and 
to determine the effectiveness of the security system in place against a potential adversary’s capabilities 
and objectives.  As part of this activity, data from the base case adversary pathways analyses are used to 
identify applicable threats, threat strategies, and objectives, and combined with protective force strategies 
and capabilities to develop scenarios that include specific adversary resources, capabilities, and projected 
task times to complete their objectives successfully.  Specialists also work with the vulnerability 
assessment team to develop realistic scenarios that provide a structured, intellectually honest analysis of 
the strengths and weaknesses of the terrorist adversary. 

Determining the probability of neutralization.  The probability of neutralization is a numeric value 
representing the probability that the protective force can prevent an adversary from achieving its 
objectives.  The calculated number is derived from more than one source, one of which must be based on 
joint tactical simulation, JCATS analysis, or force-on-force exercises. 

Determining system effectiveness.  System effectiveness is determined by applying an equation that 
reflects the capabilities of a multilayered protection system.  Analysis data derived from the various 
vulnerability assessment activities are used to calculate this equation, which reflects the security system’s 
effectiveness against each of the scenarios developed for the vulnerability assessment.  If system 
effectiveness is unacceptable for a scenario, the root cause of the weakness must be analyzed and security 
upgrades must be identified.  The scenarios are reanalyzed with the upgrades, and the successful upgrades 
are documented in the vulnerability analysis report. 

Implementation.  The culmination of the vulnerability assessment is development of a report 
documenting the analyses and results and a plan for implementing any necessary upgrades to achieve the 
required security system effectiveness.  NNSA verifies the results of the vulnerability assessment report 
and the conclusions of the implementation plan.  NNSA also provides management oversight of the actual 
implementation of security system upgrades. 

5.1.12.3.2 Terrorist Impacts Analysis 

Substantive details of terrorist attack scenarios and security countermeasures are not released to the public 
because disclosure of this information could be exploited by terrorists to plan attacks.  Depending on the 
nature of malevolent, terrorist, or intentionally destructive acts, impacts may be similar to or could exceed 
the impacts of accidents analyzed for this SWEIS.  A separate classified appendix to this SWEIS has been 
prepared that considers the underlying facility threat assumptions with regard to malevolent, terrorist, or 
intentionally destructive acts.  Based on these threat assumptions, the classified appendix evaluates the 
potential human health impacts using appropriate analytical models, similar to the methodology used in 
this SWEIS to analyze accident impacts.  These data provide NNSA with information on which to base, 
in part, decisions regarding activities at the NNSS. 
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5.1.13 Environmental Justice  

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations, requires identifying and addressing, as appropriate, disproportionately high and 
adverse human health or environmental impacts of Federal programs, policies, and activities on minority 
and low-income populations.  Environmental justice analysis in this SWEIS is based on the geographic 
distribution of low-income and minority populations in Clark and Nye Counties (hereafter the Region of 
influence or ROI), as described in Chapter 4, Section 4.1.13. 

Environmental justice analysis involves two tiers of investigation.  One is the determination of significant 
and adverse impacts as a result of the alternative.  The other is an evaluation of whether a minority or 
low-income population is disproportionately affected by these significant and adverse impacts.  If no 
significant and adverse impacts are expected, there would be no disproportionately high and adverse 
impacts on minority and low-income populations. 

To determine whether human health impacts would be adverse and disproportionately high for low-
income and minority populations, the following factors were considered: 

• Whether the human health impacts, which may be measured in risks and rates, are significant, 
unacceptable, and above generally accepted norms (Adverse human health impacts may include 
bodily impairment, infirmity, illness, or death.) 

• Whether the risk or rate of exposure of a minority or low-income population to an environmental 
hazard is significant and appreciably exceeds or is likely to appreciably exceed the risk or rate to 
the general population 

• Whether human health impacts occur in a minority or low-income population affected by total or 
multiple adverse exposures from environmental hazards 

To determine whether environmental impacts would be adverse and disproportionately high for low-
income and minority communities, the following three factors were considered to the extent practicable: 

• Whether there is an impact on the natural or physical environment that significantly and adversely 
affects a minority community or low-income community 

• Whether environmental effects are significant and have an adverse impact on minority or low-
income populations that appreciably exceeds or is likely to appreciably exceed impacts on the 
general population or other appropriate comparison group 

• Whether the environmental impacts occur in a minority or low-income population affected by 
total or multiple adverse exposures from environmental hazards 

5.1.13.1 No Action Alternative 

Impacts to human health would not be significant under any alternative. For example, the total number of 
latent cancer fatalities among the general population associated with transportation of LLW, MLLW and 
special nuclear material are estimated at less than 1 for incident-free transportation and accident scenarios 
under each alternative. If unconstrained routing of shipments in the Las Vegas metropolitan area (see 
Section 5.1.3.1.2.2 of this SWEIS) were to occur, shipments would pass in proximity to more densely 
populated areas, and could be more likely to pass near census blocks with higher minority and low-
income populations. However, the analysis of unconstrained routing concludes that transportation risk 
(latent cancer fatalities) to the public would be the same as that seen in current constrained routing, and 
the population dose (expressed in person-rem) would be slightly lower than in constrained routing. 
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Similarly, direct and cumulative effects on environmental resources are not expected to result in 
significant adverse impacts to the public within the ROI. 

Both human health and environmental impacts on low-income and minority populations would be the 
same as those on the general population within the ROI.  Therefore, no disproportionately high and 
adverse impacts on minority and low-income populations are expected.  In addition, an increase in jobs 
due to the construction of the solar power generation facility could provide needed jobs to unemployed 
individuals in the area, which would have a beneficial impact on low-income individuals in the ROI.  

5.1.13.2 Expanded Operations Alternative 

Impacts under the Expanded Operations Alternative would be the same as those described under the 
No Action Alternative in Section 5.1.13.1.   

5.1.13.3 Reduced Operations Alternative 

Impacts under the Reduced Operations Alternative would be the same as those described under the 
No Action Alternative in Section 5.1.13.1. 
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5.2 Remote Sensing Laboratory 

The following sections describe the potential environmental consequences associated with alternatives 
and programs at RSL. 

5.2.1 Land Use 

No changes to land use were identified under any alternative for the Remote Sensing Laboratory (RSL), 
therefore no land use impacts, including impacts on surrounding land uses, were identified for any 
alternative.  However, any new constructions at RSL would require close coordination with Nellis Air 
Force Base and would be subject to the availability of open space within or near RSL.  A corresponding 
environmental study will be conducted as part of the new construction effort to determine any impacts on 
the baseline conditions.  

While RSL does make use of airspace for its aircraft activities out of Nellis Air Force Base, there were no 
changes to airspace operations identified under the alternatives analyzed in this SWEIS.  All activities 
involving RSL’s use of airspace are under control of Nellis Air Force Base and all operations are 
conducted in compliance with applicable requirements, including FAA and USAF requirements.  No 
airspace impacts were identified. 

5.2.2 Infrastructure and Energy 

5.2.2.1 Infrastructure 

5.2.2.1.1 No Action Alternative 

There would be no change to RSL under this alternative. 

5.2.2.1.2 Expanded Operations Alternative 

There would be no change to RSL under this alternative. 

5.2.2.1.3 Reduced Operations Alternative 

There would be no change to RSL under this alternative. 

5.2.2.2 Energy 

5.2.2.2.1 No Action Alternative 

Electrical energy at RSL is provided by the USAF (Nellis Air Force Base), which in turn is supplied by 
three sources: 65 percent from NV Energy; 10 percent from Western Area Power Administration 
(hydropower); and 23 percent from Solar Star, Inc., (the Nellis Air Force Base Solar Photovoltaic 
Project).  In FY 2009, RSL’s electrical usage was 4,850 megawatt-hours (NNSA/NSO 2010b), which is a 
small portion of total power use (approximately 100,000 megawatt-hours) on Nellis Air Force Base.  The 
existing electrical distribution system at RSL is capable of supporting present demands, although it is 
slated for minor improvements in 2014. 

Natural gas at RSL is provided by the Southwest Gas Corporation through Nellis Air Force Base.  In 
FY 2009, RSL used 33,673 therms of natural gas (NNSA/NSO 2010b).  There is adequate capacity to 
serve current demands, and the condition of the gas lines are satisfactory (NSTec 2010i).  The existing 
liquid fuel tanks and resupply schedules are adequate to support all heating, vehicular, and portable 
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generator needs.  RSL uses approximately 111,000 gallons of JP-8 jet fuel annually (NNSA/NSO 2010b) 
for aircraft operations, and an adequate supply is available directly through Nellis Air Force Base.  RSL 
currently does not use any alternative form of fuel (e.g., E85). 

As no changes in facilities, activities, or personnel staffing have been identified under this alternative, the 
existing electrical power and liquid fuel systems would be adequate to meet future needs. 

5.2.2.2.2 Expanded Operations Alternative 

As no changes in facilities, activities, or personnel staffing have been identified under this alternative, the 
existing electrical power and liquid fuel systems would be adequate to meet future needs. 

5.2.2.2.3 Reduced Operations Alternative 

As no changes in facilities, activities, or personnel staffing have been identified under this alternative, the 
existing electrical power and liquid fuel systems would be adequate to meet future needs. 

5.2.3 Transportation and Traffic 

5.2.3.1 Transportation 

No radioactive waste would be generated at RSL; therefore, there would be no associated transportation 
impacts.  Transport of any nonradioactive materials associated with RSL is encompassed by the analysis 
described for the NNSS in Sections 5.1.3.1 and 5.1.3.2. 

5.2.3.2 Traffic 

For all alternatives, the number of personnel at RSL is expected to remain the same and no construction 
projects are expected at RSL; therefore, no increases in vehicle traffic would occur and there would be no 
impacts on onsite and regional traffic associated with RSL.  Traffic conditions of roadways near RSL are 
represented by Las Vegas Boulevard and Nellis Boulevard shown in Table 5–19. 

5.2.4 Socioeconomics 

There would be no change to the number of employees at RSL under any of the alternatives.  As a result, 
there would be no impacts on economic activity, population, and housing; public finances; or public 
services.  

5.2.5 Geology and Soils 

5.2.5.1 No Action Alternative 

RSL at Nellis Air Force Base consists of a small collection of buildings where most of its activities occur.  
Under the No Action Alternative, the mission of RSL would consist of remote sensing research, training, 
and logistical support.  No construction is anticipated from continuation of the current activities.  There 
are no prime farmland soils at RSL, so there would be no impacts on this resource under any of the 
alternatives. 

5.2.5.1.1 National Security/Defense Mission 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Under the 
No Action Alternative, RSL would be used to support the Nuclear Emergency Support Team.  Fixed-
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wing and rotary-wing aircraft stationed at RSL would be used for emergency response and aerial mapping 
as part of the Aerial Measuring System.  RSL would also host some activities supporting 
U.S. nonproliferation and counterterrorism efforts at the NNSS.  No additional construction would be 
required for implementation of these activities, so the geology and soils would not be impacted. 

Work for Others Program.  Under the Work for Others Program, existing facilities and resources at 
RSL would host other agencies for defense and homeland security applications.  Should any new 
construction at RSL be needed, a corresponding environmental study would be conducted as a part of the 
new construction effort to determine any impacts on the geology or soils. 

5.2.5.1.2 Environmental Management Mission 

Waste Management Program.  Waste produced at RSL consists primarily of office waste, nonhazardous 
solid waste, and small quantities of hazardous waste.  There are no disposal or treatment facilities at RSL.  
Because oil and hazardous waste are present at the facility, there is a chance of a spill that could 
contaminate the soil surface.  If an accidental release of hydrocarbons were to occur at the facility, the 
spill would be contained, and the contaminated soils would be disposed at a facility permitted to receive 
such waste.  However, with spill prevention and mitigation measures in place, the potential for soil 
contamination would be reduced. 

5.2.5.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  The activities described under the No Action 
Alternative would occur in existing facilities at RSL.  No additional construction or demolition on the site 
would be required, so there would be no impacts on the geology or soils. 

5.2.5.2 Expanded Operations Alternative 

Should any new construction at RSL be needed, a corresponding environmental study would be 
conducted as a part of the new construction effort to determine any impacts on the geology or soils. 

5.2.5.3 Reduced Operations Alternative 

Should any new construction at RSL be needed, a corresponding environmental study would be 
conducted as a part of the new construction effort to determine any impacts on the geology or soils. 

5.2.6 Hydrology 

5.2.6.1 Surface Water Hydrology 

5.2.6.1.1 No Action Alternative 

Overall, no impacts under any of the impact criteria would be expected at RSL because no activities are 
proposed that would affect surface hydrology. 

5.2.6.1.1.1 National Security/Defense Mission 

No impacts are expected at RSL because no activities are proposed that would affect surface hydrology. 

5.2.6.1.1.2 Environmental Management Mission 

No impacts are expected at RSL because no activities are proposed that would affect surface hydrology. 
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5.2.6.1.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  RSL would continue wastewater discharges, 
which are expected to have no impact on surface-water resources, assuming these activities adhere to all 
permit limitations on discharged water quality.  In 2009, all contaminant concentrations in discharged 
effluent were within permitted levels. 

5.2.6.1.2 Expanded Operations Alternative 

Overall, no impacts under any of the impact criteria would be expected at RSL because no activities are 
proposed that would affect surface hydrology. 

5.2.6.1.2.1 National Security/Defense Mission 

No impacts are expected at RSL because no activities are proposed that would affect surface hydrology. 

5.2.6.1.2.2 Environmental Management Mission 

No impacts are expected at RSL because no activities are proposed that would affect surface hydrology. 

5.2.6.1.2.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.2.6.1.1.3. 

5.2.6.1.3 Reduced Operations Alternative 

Overall, no impacts under any of the impact criteria would be expected at RSL because no activities are 
proposed that would affect surface hydrology. 

5.2.6.1.3.1 National Security/Defense Mission 

No impacts are expected at RSL because no activities are proposed that would affect surface hydrology. 

5.2.6.1.3.2 Environmental Management Mission 

No impacts are expected at RSL because no activities are proposed that would affect surface hydrology. 

5.2.6.1.3.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.2.6.1.1.3. 

5.2.6.2 Groundwater 

5.2.6.2.1 No Action Alternative 

NNSA does not directly withdraw any groundwater at RSL (potable water is provided by Nellis Air Force 
Base) and does not directly discharge any contaminants that would threaten groundwater quality.  The 
Nellis Air Force Base water system supplying RSL reportedly suffers from low pressure and limited 
supply capability.  NNSA continues to work with Nellis Air Force Base officials to address these issues 
(DOE 2008f).  While no expansion or addition of water-consuming facilities can be made at RSL until a 
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new water source can be installed by Nellis Air Force Base, NNSA has not proposed any new facilities or 
activities that would exacerbate this problem or otherwise adversely impact groundwater quality or 
supply. 

5.2.6.2.2 Expanded Operations Alternative 

NNSA has not proposed any changes in activities at RSL under the No Action Alternative and has not 
identified any adverse impacts on groundwater quality or supply. 

5.2.6.2.3 Reduced Operations Alternative 

NNSA has not proposed any changes in activities at RSL under the No Action Alternative and has not 
identified any adverse impacts on groundwater quality or supply. 

5.2.7 Biological Resources 

Under all alternatives, activities at RSL in support of DOE and NNSA programs would continue in 
developed, previously disturbed areas characterized by an urban habitat for biological resources.  No 
land-disturbing construction activities are proposed at RSL over the next 10 years under any of the three 
alternatives analyzed in this SWEIS.  Therefore, DOE/NNSA activities at RSL under all missions and 
programs would not affect either biological resources in general or any sensitive or protected species. 

5.2.8 Air Quality and Climate 

5.2.8.1 No Action, Expanded Operations, and Reduced Operations Alternatives 

5.2.8.1.1 Air Quality 

DOE/NNSA activities at RSL would be the same under all three alternatives addressed in this NNSS 
SWEIS:  No Action, Expanded Operations, and Reduced Operations.  Therefore, this section addresses air 
quality impacts from stationary, mobile, and fugitive air pollutant sources that would occur within and 
outside RSL under all three of alternatives.  The ROI for this air quality analysis encompasses Clark 
County in Nevada.  Emissions from stationary and aircraft-related sources occur within RSL; emissions 
from other mobile sources occur mostly outside RSL, but within Clark County.  Additional details 
supporting the information presented in this section can be found in Appendix D, Section D.2.2.1.1.   

Calculations of emissions on and near RSL.  Table 5–58 shows the midpoint (year 2015) annual air 
emissions of the criteria pollutants and hazardous air pollutants associated with various RSL activities 
under the No Action Alternative.  Most emissions are associated with mobile source activity.  The 
midpoint year represents the average annual emissions over the 10-year planning period, however these 
emissions would be expected to continue beyond the 10-year period.  The RSL contribution to the air 
emissions in Clark County would continue to be small and would decrease relative to 2008 emission 
levels (Chapter 4, Table 4–53).  The VOCs, nitrogen oxides, carbon monoxide, and PM10 from RSL 
sources (both mobile and stationary) in Clark County would decrease relative to 2008 emission levels by 
0.02, 0.5, 0.4, and 0.026 tons per year, respectively.  Thus, this action would not contribute to or cause 
additional violations of the carbon monoxide, ozone, or PM10 ambient air quality standards.  Appendix D, 
Section D.2.2.1.1, provides more detail on how these emissions were determined, as well as source-type 
and vehicle-type characterization for mobile sources. 
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Table 5–58  No Action Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants 
at the Remote Sensing Laboratory in 2015 

Pollutant 

Annual Air Emissions (tons per year) 
Stationary 

Sources 
Aircraft-Related 

Sources 
RSL 

Commuters 
Commercial 

Vendors Total 
Clark County 

On-RSL On-RSL Off-RSL Off-RSL On-RSL Off-RSL Total 
PM10 0.038 0.00040 0.03 0.016 0.038 0.046 0.084 
PM2.5 0.038 0.00037 0.016 0.013 0.038 0.029 0.067 
CO 0.36 0.88 2.8 0.060 1.2 2.9 4.1 
NOx 0.9 0.045 0.53 0.16 0.95 0.69 1.6 
SO2 0.01 0.016 0.0072 0.00036 0.026 0.0076 0.034 
VOCs 0.032 >0.17 0.079 0.017 ~0.2 0.096 ~0.3 
Lead <0.01 0.00040 0.0000020 0.00000068 ~0.01 0.0000027 ~0.01 
Criteria 
Pollutant Total 1.4 ~1.1 3.4 0.25 ~2.4 3.7 ~6.1 

HAPs 0.0071 ~0.17 0.006 0.0023 ~0.18 0.0083 ~0.19 
< = less than; > = greater than; ~ = approximately; CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen 
oxides; RSL = Remote Sensing Laboratory; PM2.5 = particulate matter with an aerodynamic diameter less than or equal to 
2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur 
dioxide; VOC = volatile organic compound. 
 

General Conformity Determination.  See Section 5.1.8 for a discussion of General Conformity 
Determinations.  Based on the de minimis thresholds presented in Table 5–59; the total emissions in 
Clark County under the all three alternatives considered in this NNSS SWEIS do not exceed the de 
minimis levels for carbon monoxide, nitrogen oxides, PM10, or VOCs in all cases.  Therefore, a general 
conformity analysis would not be required under any of the alternatives. 

Table 5–59  No Action Alternative Greenhouse Gas Emissions by RSL Activity in 2015 

Source Type 
Carbon-Dioxide-Equivalent 

Emissions (tons per year) 
Fraction of Reference Point of 

27,558 Tons Per Year 
STATIONARY SOURCES 

 Power generation 1,371 0.05 
 Natural gas heating 136 0.01 
 Other stationary sources, except natural gas heating 7 0.01 

ALL STATIONARY SOURCES 1,514 0.05 
MOBILE SOURCES 

 Aircraft and ground support equipment 1,184 0.04 
 Commuting 311 0.01 
 Commercial vendors 138 0.01 

ALL MOBILE SOURCES 1,633 0.06 
ALL SCOPE 1 SOURCES 1,327 0.05 
ALL SCOPE 2 SOURCES 1,371 0.05 
ALL SCOPE 3 SOURCES 449 0.02 
TOTAL 3,147 0.11 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
 

 



Chapter 5 
Environmental Consequences 

 
 

 
  5-227 

5.2.8.1.2 Radiological Air Quality 

No activities under the No Action Alternative are expected to produce aboveground radiation beyond 
those documented for 2008 baseline conditions in Chapter 4, Section 4.2.8.3. 

5.2.8.1.3 Climate Change 

See Chapter 4, Section 4.2.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to RSL-related activities.  Table 5–59 shows greenhouse gas emissions 
levels for RSL-related activities under the No Action Alternative.  See Section 5.1.8 of this NNSS SWEIS 
for a discussion of the methodology for this analysis.  The color coding in Table 5–59 corresponds to the 
greenhouse gas accounting requirement scopes under Executive Order 13514 (74 FR 52117) – blue 
shading corresponds to scope 1 direct emissions (on-site stationary and fugitive emissions, as well as on-
site company-owned vehicular emissions), orange shading corresponds to scope 2 indirect emissions 
(purchased electricity), and green shading corresponds to scope 3 indirect emissions not owned or directly 
controlled by RSL (commuting, product and waste transport and disposal, business travel, and product 
use). However, because efforts to account for scope 3 emissions are recent and accepted methods for 
calculating emissions are evolving the scope 3 emissions categories reported here are for those categories 
for which reliable and accessible data are available for estimating emissions (commuting and commercial 
vendor transport activity).  Specifically, Table 5–59 does not include emissions from business travel, 
leased assets, and outsourced assets or the greenhouse gas emissions associated with the extraction and 
production of purchase material and services. 

Overall, RSL-related activities under all three alternatives would create about 3,147 carbon-dioxide-
equivalent tons of greenhouse gas emissions per year, about 89 percent smaller than the reporting level.  
This represents a net reduction over current greenhouse gas emissions (4,055 tons in 2008) of about 
22 percent, but these emissions would continue to contribute towards global climate change.  

5.2.9 Visual Resources 

5.2.9.1 No Action Alternative 

Under the No Action Alternative, current activities and operations would continue.  These activities and 
operations occur indoors.  No proposed changes would affect existing visual resources associated with 
RSL, and the scenic quality would remain Class C.  No mitigation would be required. 

5.2.9.2 Expanded Operations Alternative  

Under the Expanded Operations Alternative, there would be no changes at RSL from the No Action 
Alternative and current activities and operations would continue.  There would be no changes to the 
existing visual environment, and the scenic quality would remain at Class C.  There would be no effect.  
No mitigation would be required. 

5.2.9.3 Reduced Operations Alternative  

Under the Reduced Operations Alternative, there would be no changes at RSL from the No Action 
Alternative and current activities and operations would continue.  There would be no changes to the 
existing visual environment, and the scenic quality would remain at Class C.  There would be no effect.  
No mitigation would be required. 
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5.2.10 Cultural Resources 

Under all of the alternatives addressed in this SWEIS, activities at RSL supporting all NNSA/NSO 
programs would occur in developed, previously disturbed areas and would not be expected to affect 
cultural resources. 

5.2.11 Waste Management 

Under all alternatives, RSL may generate small quantities of LLW, but is not expected to generate any 
MLLW, TRU waste, or mixed TRU wastes.  RSL would continue to be a small-quantity generator of 
hazardous waste; this waste would be stored for no more than 90 days before being transferred off site to 
permitted facilities for recycle or treatment, storage, or disposal.  Hazardous waste removal and 
disposition services would continue to be provided by the USAF, which would also continue to provide 
removal and disposition of sanitary solid wastes generated by RSL personnel.  Some materials, such as 
scrap metals, are expected to continue to be shipped as needed to the NNSS, where they would be 
combined with NNSS materials and shipped off site for recycle under the NNSS Pollution Prevention and 
Waste Minimization Program (Section 5.1.11.1.1).   

Under all of the alternatives, about 68 cubic feet of hazardous waste would be annually generated at RSL; 
this waste would require offsite treatment and disposal.  About 490 cubic feet of solid and hazardous 
wastes (e.g., scrap metal and electronic equipment) would be annually generated and would be subject to 
offsite reuse and recycle.  In addition, based on the relatively small level of projected employment under 
all of the alternatives, RSL would annually generate about 4,000 cubic feet of sanitary solid waste  that 
would require USAF removal and disposition, as discussed above. 

Based on the availability of permitted facilities in Nevada and neighboring states (Section 5.1.11.1.1), 
waste management activities at RSL are not expected to generate wastes that exceed available TSD or 
recycle capacity under any alternative. 

5.2.12 Human Health 

The approach to evaluating human health impacts is discussed in Section 5.1.12.  The criteria for 
evaluating human health impacts are included in that discussion.  

5.2.12.1 Normal Operations  

5.2.12.1.1 No Action Alternative 

No radiological or chemical impacts from normal operations activities performed for the National 
Security/Defense, Environmental Management, or Nondefense Missions are expected at RSL under the 
No Action Alternative.  The potential for occupational injury and illness was estimated for RLS activities 
using rates based on DOE experience (DOE 2010i) (see Appendix G for details).  The number of TRCs 
and DART cases were projected based on the number of FTEs estimated for this alternative.  Under this 
alternative, a total of 2 TRCs and 0.9 DART cases per year were calculated.   

Noise – Under the No Action Alternative, minimal noise impacts on offsite receptors are expected to 
result from activities at RSL because there would be no new activities on site that would generate 
increased noise levels.  Daily volumes of privately owned vehicles and trucks would remain essentially 
unchanged and would not contribute to additional traffic noise. 
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5.2.12.1.2 Expanded Operations Alternative 

As under the No Action Alternative, no radiological or chemical impacts are expected at RSL under the 
Expanded Operations Alternative.  The number of TRCs and DART cases from industrial accidents 
would also be the same as the No Action Alternative. 

Noise – Potential noise impacts at RSL under the Expanded Operations Alternative would be similar to 
those under the No Action Alternative.  No new activities on site would generate increased noise levels.  
Daily volumes of privately owned vehicles and trucks would remain essentially unchanged and would not 
contribute to additional traffic noise. 

5.2.12.1.3 Reduced Operations Alternative 

As under the No Action Alternative, no radiological or chemical impacts are expected at RSL under the 
Reduced Operations Alternative.  The number of TRCs and DART cases from industrial accidents would 
also be the same as the No Action Alternative. 

Noise – Potential noise impacts at RSL under the Reduced Operations Alternative would be similar to 
those under the No Action Alternative.  No new activities on site would generate increased noise levels.  
Daily volumes of privately owned vehicles and trucks would remain essentially unchanged and would not 
contribute to additional traffic noise. 

5.2.12.2 Facility Accidents 

5.2.12.2.1 No Action Alternative 

No RSL accident scenarios that would cause impacts other than negligible radiological or hazardous 
chemical risks to the public, workers, or the environment were identified under the No Action Alternative. 

5.2.12.2.2 Expanded Operations Alternative 

As under the No Action Alternative, no RSL accident scenarios that would cause impacts other than 
negligible radiological or hazardous chemical risks to the public, workers, or the environment were 
identified under the Expanded Operations Alternative. 

5.2.12.2.3 Reduced Operations Alternative 

As under the No Action Alternative, no RSL accident scenarios that would cause impacts other than 
negligible radiological or hazardous chemical risks to the public, workers, or the environment were 
identified under the Reduced Operations Alternative. 

5.2.13 Environmental Justice 

5.2.13.1 No Action Alternative 

Impacts to human health would not be significant under any alternative. Similarly, direct and cumulative 
effects on environmental resources are not expected to result in significant adverse impacts to the public 
within the ROI. 

Impacts on low-income and minority populations under the No Action Alternative, as discussed in the 
other sections in this chapter, would be the same as to those of the general population.  Therefore, no 
disproportionately high and adverse impacts on minority and low-income populations are expected.    
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5.2.13.2 Expanded Operations Alternative 

Impacts under the Expanded Operations Alternative would be the same as those described under the 
No Action Alternative in Section 5.2.13.1.   

5.2.13.3 Reduced Operations Alternative 

Impacts under the Reduced Operations Alternative would be the same as those described under the 
No Action Alternative in Section 5.2.13.1.   

5.3 North Las Vegas Facility 

The following sections describe the potential environmental consequences associated with alternatives 
and programs at NLVF. 

5.3.1 Land Use 

No changes to NLVF land use were identified under any alternative; therefore, no land use impacts, 
including impacts on surrounding land uses, were identified under any alternative.  No impacts on 
airspace were identified. 

5.3.1.1 No Action Alternative 

No changes to land use were identified under any alternative for NLVF. 

5.3.1.2 Expanded Operations Alternative 

No changes to land use were identified under any alternative for NLVF. 

5.3.1.3 Reduced Operations Alternative 

No changes to land use were identified under any alternative for NLVF. 

5.3.2 Infrastructure and Energy 

5.3.2.1 Infrastructure 

5.3.2.1.1 No Action Alternative 

There would be no change to NLVF under the No Action Alternative. 

5.3.2.1.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, the number of employees would increase by 10 percent over 
the level projected under the No Action Alternative level, thereby slightly increasing demand for utilities 
at NLVF.  Existing infrastructure and utilities are adequate to handle this increased demand (see 
Section 5.3.2.2 “Energy,” for a discussion of energy-related utilities). 

5.3.2.1.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, the number of employees would decrease by 10 percent from 
the No Action Alternative level, thereby reducing demand for utilities at NLVF. 
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5.3.2.2 Energy 

5.3.2.2.1 No Action Alternative 

Under the No Action Alternative, no new facilities, changes in activity levels, or changes in personnel 
staffing are projected for NLVF. 

In FY 2009, NLVF’s electrical usage was approximately 15,000 megawatt-hours (NNSA/NSO 2010b).  
The peak demand recorded during 2008 and 2009 was approximately 3.2 megawatts, recorded in 
August 2008 during on-peak afternoon hours.  NNSA estimates that these power demand levels are 
representative of future demand under the No Action Alternative.  Given the capacity of the NLVF 
distribution system (approximately 8 megawatts at main switch) and the reliable supply from the utility 
provider (NV Energy), there is adequate electrical power supply to support all future needs under this 
alternative. 

In FY 2009, NLVF used approximately 48,000 therms of natural gas (NNSA/NSO 2010b), primarily for 
heating and boilers.  NNSA estimates that these demand levels are representative of future demand under 
the No Action Alternative.  There is adequate capacity to serve current demands, and the condition of the 
gas lines is satisfactory.  NLVF also uses small quantities of diesel and unleaded gasoline for emergency 
generators and miscellaneous equipment; storage capacity is less than 400 gallons of each.  These existing 
tanks would provide sufficient capacity to support incidental needs under this alternative. 

Under all alternatives, NNSA is planning to install additional building-level electrical, water, and gas 
meters throughout NLVF, thus improving its ability to identify future conservation opportunities.   

5.3.2.2.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, staffing levels at NLVF are estimated to increase by 
approximately 25 percent, and plasma fusion and physics experiments would increase by approximately 
66 percent.  However, it is likely that this increase in workforce population and activity levels would not 
result in a direct one-to-one increase in average and peak power demand.  NNSA would conduct facility 
maintenance projects to maintain all current capabilities, but no new or modified facilities are planned.  
Direct power increases associated with the increased workforce would be attributed to minor additions 
such as computer workstations and some increased demand for lighting and cooling.  Increases in plasma 
experiments would use existing equipment, although on a more frequent basis.  NNSA estimates that 
average and peak power demand would increase by no more than 10 percent above demand under the 
No Action Alternative.  The capacity of the NLVF distribution system is adequate to support all future 
needs under this alternative.  Demands for liquid fuel are not likely to increase more than 10 percent 
above the demand under the No Action Alternative, and current storage capacity and resupply 
arrangements would be sufficient to satisfy this demand. 

5.3.2.2.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, staffing levels at NLVF are estimated to decrease by 
approximately 10 percent, and plasma fusion and physics experiments would decrease by approximately 
42 percent.  NNSA would conduct facility maintenance projects to maintain all current capabilities, but 
no new or modified facilities are planned.  NNSA estimates that average and peak power demand would 
remain at or below the levels seen under the No Action Alternative.  The capacity of the NLVF 
distribution system is adequate to support all future needs under this alternative.  Demands for liquid fuel 
are also estimated to remain at or below levels under the No Action Alternative, and current storage 
capacity and resupply arrangements would be sufficient to satisfy this demand. 
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5.3.3 Transportation and Traffic 

5.3.3.1 Transportation  

Water containing tritium is periodically transported by tanker truck from NLVF to the NNSS.  Tritium is 
a beta-emitter and, therefore, would not be a source of an external radiation dose.  The concentration of 
tritium in the water being transported is, on average, 900 picocuries per liter, which is about 20 times 
lower than the drinking water standard of 20,000 picocuries per liter for tritium (NSTec 2010e).  
Therefore, any impacts associated with a transportation accident would be much lower than those of other 
transportation accidents analyzed.  Due to these considerations, radiological impacts for these shipments 
were not quantified for any of the alternatives. 

Transport of any nonradioactive materials associated with NLVF under the three alternatives is 
encompassed by the analysis described for the NNSS in Sections 5.1.3.1 and 5.1.3.2. 

5.3.3.2 Traffic 

Any onsite or regional traffic impacts from NLVF would primarily be associated with incremental 
changes in personnel.  The change in workforce numbers at NLVF is expected to remain the same under 
the No Action Alternative, increase by 25 percent under the Expanded Operations Alternative, and 
decrease by 10 percent under the Reduced Operations Alternative.  Increased traffic congestion within the 
internal roadways of NLVF and longer delays during peak commute hours at the main entrance point on 
Energy Way would occur under the Expanded Operations Alternative.  Traffic conditions of roadways 
near NLVF are represented by Losee Road in Table 5–19.  As the table indicates, under the No Action 
and Reduced Operations Alternatives, Losee Road would experience minimal, if any, increases in daily 
traffic volumes as a result of NNSS personnel.  Under the Expanded Operations Alternative, a 3 percent 
increase in traffic volumes during the peak hour may occur; however, the volume-to-capacity ratio and 
levels of service on this roadway would remain the same as those under future baseline conditions 
(Chapter 4, Table 4–11, and Table 5–19). 

5.3.4 Socioeconomics 

5.3.4.1 No Action Alternative 

There would be no change to the number of employees at NLVF under the No Action Alternative.  As a 
result, there would be no impacts on economic activity, population, and housing; public finances; or 
public services.  

5.3.4.2 Expanded Operations Alternative 

5.3.4.2.1 Economic Activity, Population, and Housing 

Under the Expanded Operations Alternative, it is estimated that employment would increase from 1,442 
to 1,803 at NLVF.  This represents an increase of 361 jobs.   

Approximately 10 percent, or 36 individuals, are expected to relocate.  Projected rates of population 
growth would not be altered as a result of the Expanded Operations Alternative.  The 36 new households 
would reduce housing vacancy rates by 0.02 percent in Clark County.  Sufficient housing exists in the 
region to support this increase in population. 
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The remaining 325 individuals filling the new jobs are expected to be already living in Clark and Nye 
Counties.  Of the 325 individuals, it was assumed that 99 percent (322 jobs) would live in Clark County 
and 1 percent (3) in Nye County.  

The 322 direct jobs added in Clark County would decrease the unemployment rate by about 0.23 percent 
(a total of 142,137 Clark County residents were unemployed as of August 2010).  In Nye County, 3 direct 
jobs would decrease the unemployment rate by about 0.10 percent (a total of 3,133 Nye County residents 
were unemployed as of August 2010).  This would be a minor, but beneficial, impact on employment in 
Clark and Nye Counties.   

As described under the No Action Alternative, RIMS II was used to calculate the indirect economic 
impact of DOE activities on employment.  An estimate of the change in the total number of jobs in a 
region’s economy was calculated by multiplying the initial change in jobs by a direct-effect employment 
multiplier.  By adding 361 permanent employees at the NLVF under the Expanded Operations 
Alternative, approximately 699 jobs would be created in the ROI.  The combined effect of direct and 
indirect employment would result in a decrease in the unemployment rate in Clark County of about 
0.5 percent and about 0.22 percent in Nye County. 

Daily spending by new employees would positively affect the immediate area of NLVF.  Purchases would 
typically include gasoline, automobile servicing, food and beverages, laundry, and other retail items.  
Therefore, a minor beneficial impact on economic activity would occur under the Expanded Operations 
Alternative due to the increase in employment. 

Public finance.  Increased sales transactions for the purchase of materials and supplies for construction of 
the solar power generation facility(ies) would generate some additional revenues for local governments.  
These impacts would be minor but beneficial.  Revenues for Clark County would increase due to 
increases in personal income and total employment, which could lead to increased spending.  This would 
have a beneficial impact on the local economy. 

5.3.4.2.2 Public Services 

Public education.  As described under the No Action Alternative, for the 2009 to 2010 school year, the 
Clark County School District student–teacher ratio was 21:1.  The student–teacher ratio for the Nye 
County School District was 18.6:1.  Under the Expanded Operations Alternative, a total of 68 children 
could relocate to the area based on an average of 1.89 children per family.  It was assumed that all 68 
children would relocate to Clark County; therefore, to maintain the 21:1 student teacher ratio, three 
additional teachers would be needed in Clark County.  

Police protection.  Under the Expanded Operations Alternative, the number of daytime occupants at 
NLVF would increase by 361 employees, which could result in more calls for services.  This increase 
could have an impact on police protection resources due to a reduced level of service.   

Fire protection.  No changes to building density would occur under the Expanded Operations 
Alternative.  Therefore, it is unlikely that any additional calls for fire protection would take place.  Levels 
of service would not be impacted. 

Health care.  The addition of 361 employees would have a negligible impact on area hospitals and 
hospital personnel, as only 36 households are expected to relocate.  The activities associated with the 
Expanded Operations Alternative are not anticipated to increase the need for hospital care or personnel.   
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5.3.4.3 Reduced Operations Alternative 

5.3.4.3.1 Economic Activity, Population, and Housing 

Under the Reduced Operations Alternative, there would be an employment reduction of 144 individuals at 
NLVF, estimated at 143 employees in Clark County and 1 employee in Nye County.  In Clark County, 
this would increase the unemployment rate by about 0.10 percent (a total of 142,137 Clark County 
residents were unemployed as of August 2010).  Within Nye County, this would increase the 
unemployment rate by about 0.03 percent  (a total of 3,133 Nye County residents were unemployed as of 
August 2010).  These increases would represent a minor adverse impact on Clark County’s 
unemployment rate and a negligible impact on Nye County’s unemployment rate.  As a result of this jobs 
reduction, daily spending in the vicinity of NLVF would decrease correspondingly, which would have a 
minor impact on economic activity in the area immediately adjacent to NLVF.  

Public finance.  Revenues for Clark County could decrease due to reductions in personal income and total 
employment, which could lead to reduced spending.  This small decrease in spending (due to a loss of 144 
jobs) would have a negligible adverse impact on the local economy. 

5.3.4.3.2 Public Services 

Public education.  Under the Reduced Operations Alternative, no individuals are expected to relocate to 
work at NLVF; therefore, no new students would enroll in Clark County or Nye County schools.  No new 
teachers would be required as a result of the Reduced Operations Alternative. 

Police protection.  Under the Reduced Operations Alternative, the number of daytime occupants at NLVF 
would decrease, which could result in fewer calls for service.  Therefore, a minor beneficial impact on 
police protection resources is anticipated under this alternative.   

Fire protection.  No changes to building density would occur under the Reduced Operations Alternative.  
Therefore, it is unlikely that any additional calls for fire protection would take place.  Levels of service 
would not be impacted. 

Health care.  As stated previously, under the Reduced Operations Alternative, a small staff reduction of 
144 people is anticipated.  No impact on health care in the region is anticipated.  Existing levels of 
services would be maintained. 

5.3.5 Geology and Soils 

5.3.5.1 No Action Alternative 

NLVF is a collection of buildings on DOE-owned property within the North Las Vegas city boundary.  
Under the No Action Alternative, the mission at NLVF would continue to consist of energy experiments 
and coordination activities.  There are no prime farmland soils at NLVF, so there would be no impacts on 
the resource from any of the alternatives. 
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5.3.5.1.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program.  Under the No Action Alternative, fusion 
experiments on Dense Plasma Focus machines would be conducted at NLVF.  These tests would be 
conducted inside existing facilities and labs.  No additional construction would be required for these tests, 
so there would be no impacts on the physical setting from the fusion experiments. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  NLVF would 
host some activities supporting U.S. nonproliferation and counterterrorism efforts on the NNSS.  These 
activities would primarily include research and development and some training activities, most of which 
would occur on the NNSS.  No new facilities would be constructed at NLVF to support these activities, 
which would primarily occur within the existing buildings.  Therefore, there would be no impacts on the 
physical setting from implementation of the No Action Alternative. 

Work for Others.  Under the Work for Others Program, existing facilities and resources at NLVF would 
host other agencies for defense and homeland security applications.  No new structures would need to be 
built at NLVF, so no impacts on the geology or soils would occur. 

5.3.5.1.2 Environmental Management Mission 

Waste Management Program.  Waste produced at NLVF consists primarily of office waste, 
nonhazardous solid waste, and small quantities of hazardous waste.  There are no disposal or treatment 
facilities at NLVF.  Because oil and hazardous waste are present at the facility, there is a chance of an 
accidental spill that could contaminate the soil surface.  If an accidental release of hydrocarbons were to 
occur at the facility, the spill would be contained, and the contaminated soils would be disposed at a 
facility permitted to receive such waste.  Although the soils at NLVF have been previously disturbed to 
construct the facility, disturbance from spill cleanup would increase the potential for increased erosion 
from wind and precipitation runoff.  However, with spill prevention and mitigation measures in place, the 
potential for impact on the soils from a spill would be reduced. 

5.3.5.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  The activities described under the No Action 
Alternative would be completed in the existing facilities at NLVF.  No additional construction nor 
demolition on site would be required, so there would be no impacts on the geology or soils at the facility. 

5.3.5.2 Expanded Operations Alternative 

The impacts on the geology and soils at NLVF would be very similar to the No Action Alternative.  
Under the Expanded Operations Alternative, fusion experiments on Dense Plasma Focus machines would 
at NLVF.  These tests would be conducted inside existing facilities and labs.  No additional construction 
would be required for these tests, so there would be no impacts on the physical setting from the fusion 
experiments.  

5.3.5.3 Reduced Operations Alternative 

There would be no changes to NLVF under the Reduced Operations Alternative, so the impacts would be 
the same as discussed under the No Action Alternative.   
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5.3.6 Hydrology 

5.3.6.1 Surface Water Hydrology 

5.3.6.1.1 No Action Alternative 

Overall, no impacts under any of the impact criteria would be expected at NLVF because no activities are 
proposed that would affect surface hydrology. 

5.3.6.1.1.1 National Security/Defense Mission 

No impacts are expected at NLVF because no activities are proposed that would affect surface hydrology. 

5.3.6.1.1.2 Environmental Management Mission 

No impacts are expected at NLVF because no activities are proposed that would affect surface hydrology. 

5.3.6.1.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  NLVF would continue stormwater and wastewater 
discharges, which are expected to have no impact on surface-water resources, assuming the activities 
adhere to all permit limitations on discharged water quality.  In 2009, all contaminant concentrations in 
discharged effluent were within permitted levels. 

5.3.6.1.2 Expanded Operations Alternative 

Overall, no impacts under any of the impact criteria would be expected at NLVF because no activities are 
proposed that would affect surface hydrology. 

5.3.6.1.2.1 National Security/Defense Mission 

No impacts are expected at NLVF because no activities are proposed that would affect surface hydrology. 

5.3.6.1.2.2 Environmental Management Mission 

No impacts are expected at NLVF because no activities are proposed that would affect surface hydrology. 

5.3.6.1.2.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.3.6.1.1.3. 

5.3.6.1.3 Reduced Operations Alternative 

Overall, no impacts under any of the impact criteria would be expected at NLVF because no activities are 
proposed that would affect surface hydrology. 

5.3.6.1.3.1 National Security/Defense Mission 

No impacts are expected at NLVF because no activities are proposed that would affect surface hydrology. 
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5.3.6.1.3.2 Environmental Management Mission 

No impacts are expected at NLVF because no activities are proposed that would affect surface hydrology. 

5.3.6.1.3.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.3.6.1.1.3. 

5.3.6.2 Groundwater 

5.3.6.2.1 No Action Alternative 

Under the No Action Alternative, current activities and operations would continue at NLVF.  The 
dewatering program that was established to control encroaching groundwater beneath Building A-1 would 
continue.  This dewatering program is regulated under NPDES Permit (NV0023507), which would 
continue to allow the discharge of water from dewatering operations to groundwater via percolation, 
when used for landscape irrigation and dust suppression, and into the Las Vegas Wash via direct 
discharge into the City of North Las Vegas stormwater drainage system.   

Water extracted from the sump well located in the basement of Building A-1 for dewatering purposes is 
disposed at the NNSS Area 5 sewage lagoon in the winter months and is evaporated through swamp 
coolers located at NLVF during the summer months.  As discussed in Chapter 4, Section 4.3.6.2, the 
sump well was previously used in tritium remediation efforts.  Although the levels of tritium are now only 
one-twentieth of the limit established by the Safe Drinking Water Act, NNSA continues to dispose this 
water separately (June 2010 report). 

These discharge programs will continue to comply with all permit conditions and regulatory 
requirements, and are not expected to result in any adverse impacts on groundwater quality or supply. 

NLVF does not withdraw any groundwater for production purposes; it receives its potable water from a 
large municipal supplier (i.e., the Las Vegas Valley Water District).  

5.3.6.2.2 Expanded Operations Alternative 

While a 25 percent increase in the workforce is estimated at NLVF under the Expanded Operations 
Alternative, this increase is not expected to adversely affect the municipal supplier of potable water.  
NNSA has not proposed any activities that would require groundwater withdrawals for production 
purposes, and has not identified any new activities that would present a risk to groundwater quality. 

5.3.6.2.3 Reduced Operations Alternative 

NNSA estimates that a 10 percent workforce reduction would occur under the Reduced Operations 
Alternative and that a corresponding 10 percent reduction in potable water demand would occur. NNSA 
has not proposed any activities that would require groundwater withdrawals for production purposes and 
has not identified any new activities that would present a risk to groundwater quality. 
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5.3.7 Biological Resources 

Under all alternatives, activities at NLVF in support of NNSA/NSO programs would occur in developed, 
previously disturbed areas.  No land-disturbing construction activities are proposed at NLVF over the 
next 10 years under any of the three alternatives analyzed in this SWEIS.  Therefore, DOE/NNSA 
activities at NLVF under all missions and programs would not affect either biological resources in general 
or any sensitive or protected species. 

5.3.8 Air Quality and Climate 

This section addresses air quality impacts from stationary, mobile, and fugitive air pollutant sources that 
would occur within and outside NLVF under each of the alternatives addressed in this NNSS SWEIS:  
No Action, Expanded Operations, and Reduced Operations.  The ROI for each alternative in this air 
quality analysis encompasses Nye and Clark Counties in Nevada.  Stationary sources emissions occur 
within NVLF, while mobile sources emissions occur mostly outside NLVF, but still within Clark County.  
Additional details supporting the information presented in this section can be found in Appendix D, 
Section D.2.3.1.1. 

General conformity determination.  See Section 5.1.8 for a discussion of general conformity 
determinations.  Based on the de minimis thresholds presented in Table 5–31; the total emissions in Clark 
County under each of the three alternatives considered in this NNSS SWEIS would not exceed the de 
minimis levels for carbon monoxide, nitrogen oxides, PM10, or VOCs in all cases.  Therefore, a general 
conformity analysis would not be required for any of the alternatives. 

5.3.8.1 No Action Alternative 

5.3.8.1.1 Air Quality 

This section addresses air quality impacts from stationary, mobile, and fugitive air pollutant sources that 
would occur within and outside NLVF under the No Action Alternative.  The ROI for this air quality 
analysis includes Nye and Clark Counties in Nevada.   

Calculations of emissions on and near NLVF.  Table 5–60 shows the midpoint (2015) annual air 
emissions for the criteria pollutants and hazardous air pollutants associated with various NLVF activities 
under the No Action Alternative.  Most emissions are associated with mobile source activity.  The 
midpoint year represents the average annual emissions over the 10-year planning period, however these 
emissions would be expected to continue beyond the 10-year period.  The NLVF contribution to Clark 
County emissions would continue to be small and would decrease relative to 2008 emission levels 
(Chapter 4, Table 4–59).  Emissions of VOCs, nitrogen oxides, carbon monoxide, and PM10 from NLVF 
sources (both mobile and stationary) in Clark County would decrease relative to 2008 emission levels by 
0.02, 2.9, 2.2, and 0.13 tons per year, respectively.  Most of the emission reductions at the NLVF are 
associated with the phasing in of newer worker vehicles with lower emission reduction technology.  Thus, 
this action would not contribute to or cause additional violations of the carbon monoxide, ozone, or PM10 
air quality standards.  Appendix D, Section D.2.3.1.1, provides more detail on how these emissions were 
determined, as well as source-type and vehicle-type characterization for mobile sources.  
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Table 5–60  No Action Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants at the North Las Vegas Facility in 2015 

Pollutant 

Annual Air Emissions (tons per year) 
Stationary 
Sources NLVF Commuters 

Commercial 
Vendors Radiological Waste Trucks Total 

Clark 
County 

Clark 
County Nye County Clark County Clark County Nye County Clark County Nye County 

Total On-NLVF Off-NLVF Off-NNSS Off-NLVF Off-NLVF On-NNSS Off-NNSS 
On-

NLVF Off-NLVF On-NNSS Off-NNSS 
PM10 0.037 0.25 0.0016 0.069 0.0017 0.00010 0.00015 0.037 0.32 0.00010 0.0018 0.36 
PM2.5 0.037 0.14 0.00095 0.057 0.0014 0.000090 0.00013 0.037 0.20 0.000090 0.0011 0.24 

CO 0.19 23.8 0.14 0.26 0.0046 0.00030 0.00045 0.19 24.1 0.00030 0.14 24.4 

NOx 0.73 4.4 0.027 0.70 0.021 0.0013 0.0020 0.73 5.1 0.0013 0.029 5.9 
SO2 0.017 0.060 0.00034 0.0016 0.000046 0.0000029 0.0000044 0.017 0.062 0.0000029 0.00034 0.079 

VOCs 0.028 0.66 0.0041 0.076 0.00091 0.000057 0.000086 0.028 0.74 0.000057 0.0042 0.77 

Lead <0.01 0.000017 0.00000010 0.0000030 0.000000029 0.0000000020 0.0000000030 <0.01 0.000020 0.0000000020 0.00000010 <0.01 
Criteria 
Pollutant 
Total 

1.0 29.2 0.17 1.1 0.028 0.0018 0.0027 1.0 30.3 0.0018 0.17 31.5 

HAPs 0.0026 0.049 0.00033 0.010 0.00012 0.0000076 0.000011 0.0026 0.059 0.0000076 0.00034 0.062 

< = less than; CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NLVF = North Las Vegas Facility; NNSS = Nevada National Security Site; PM2.5 = particulate matter 
with an aerodynamic diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; 
VOC = volatile organic compound. 
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5.3.8.1.2 Radiological Air Quality 

No activities under the No Action Alternative are expected to produce aboveground radiation beyond 
those documented for 2008 baseline conditions in Chapter 4, Section 4.3.8.3. 

5.3.8.1.3 Climate Change 

See Chapter 4, Section 4.3.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to NLVF-related activities.  Table 5–61 shows greenhouse gas emissions 
due to NLVF-related activities under the No Action Alternative.  See Section 5.1.8 of this NNSS SWEIS 
for a discussion of methodology for this analysis.  The color coding in Table 5–61 corresponds to the 
greenhouse gas accounting requirement scopes under Executive Order 13514 (74 FR 52117) – blue 
shading corresponds to scope 1 direct emissions (on-site stationary and fugitive emissions, as well as on-
site company-owned vehicular emissions), orange shading corresponds to scope 2 indirect emissions 
(purchased electricity), and green shading corresponds to scope 3 indirect emissions not owned or directly 
controlled by NLVF (commuting, product and waste transport and disposal, business travel, and product 
use). However, because efforts to account for scope 3 emissions are recent and accepted methods for 
calculating emissions are evolving the scope 3 emissions categories reported here are for those categories 
for which reliable and accessible data are available for estimating emissions (commuting and commercial 
vendor transport activity).  Specifically, Table 5–61 does not include emissions from business travel, 
leased assets, and outsourced assets or the greenhouse gas emissions associated with the extraction and 
production of purchase material and services. 

Table 5–61  No Action Alternative Greenhouse Gas Emissions at the 
North Las Vegas Facility in 2015 

Source Type 
Carbon-Dioxide-Equivalent 

Emissions (tons per year) 
Fraction of Reference Point of 

27,558 Tons Per Year 
STATIONARY SOURCES 

Power generation 5,623 0.20 
Other stationary sources 10 0.01 

ALL STATIONARY SOURCES 5,633 0.20 
MOBILE SOURCES 

Mobile sources – Commuting 2,601 0.09 
Mobile sources – Hazardous material and waste transport 
(nongovernment) 7 0.01 

Mobile sources – Commercial vendors 138 0.01 
ALL MOBILE SOURCES 2,746 0.10 
ALL SCOPE 1 SOURCES 10 0.01 
ALL SCOPE 2 SOURCES 5,623 0.20 
ALL SCOPE 3 SOURCES 2,746 0.10 
TOTAL 8,379 0.30 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
  

 

Overall, NLVF-related activities under the No Action Alternative would create about 8,379 carbon-
dioxide-equivalent tons of greenhouse gas emissions per year, about 70 percent lower than the reporting 
level.  This represents a net reduction over current greenhouse gas emissions (13,355 tons in 2008) of 
about 37 percent, but these emissions would continue to contribute towards global climate change.  
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5.3.8.2 Expanded Operations Alternative 

5.3.8.2.1 Air Quality 

This section addresses air quality impacts from stationary, mobile, and fugitive air pollutant sources that 
would occur within and outside NLVF under the Expanded Operations Alternative.  The ROI for this air 
quality analysis includes Nye and Clark Counties in Nevada.  Stationary sources emissions occur within 
NVLF, while mobile sources emissions occur mostly outside NLVF, but almost entirely within Clark 
County.  Additional details supporting the information presented in this section can be found in 
Appendix D, Section D.2.3.1.1. 

Calculations of emissions on and near NLVF.  Table 5–62 shows the midpoint (2015) annual air 
emissions for the criteria pollutants and hazardous air pollutants associated with various NLVF activities 
under the Expanded Operations Alternative.  Most emissions are associated with mobile source activity.  
The midpoint year represents the average annual emissions over the 10-year planning period, however 
these emissions would be expected to continue beyond the 10-year period.  The NLVF contribution to 
Clark County air emissions would continue to be small and would decrease relative to 2008 emission 
levels (Chapter 4, Table 4–59).  Emissions of VOCs and carbon monoxide from NNSS mobile sources in 
Clark County would increase relative to 2008 emission levels by 0.17 and 3.8 tons per year, respectively; 
however, emissions of nitrogen oxides and PM10 would decrease relative to 2008 emission levels by 1.6 
and 0.05 tons per year, respectively.  Because these emissions would be small and the increased emissions 
would come from mobile sources spread out over the Las Vegas Valley, the additional burden would not 
produce additional violations of the carbon monoxide or ozone ambient air quality standard.  Appendix D, 
Section D.2.3.2.1, provides more detail on how these emissions were determined, as well as source-type 
and vehicle-type characterization for mobile sources. 

5.3.8.2.2 Radiological Air Quality 

No activities under the Expanded Operations Alternative are expected to produce aboveground radiation 
beyond those documented for 2008 baseline conditions in Chapter 4, Section 4.3.8.3. 

5.3.8.2.3 Climate Change 

See Chapter 4, Section 4.3.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to NLVF-related activities.  Table 5–63 shows greenhouse gas emissions 
levels from NLVF-related activities under the Expanded Operations Alternative.  See Section 5.1.8 of this 
NNSS SWEIS for a discussion of the methodology for this analysis.  The color coding in Table 5–63 
corresponds to the greenhouse gas accounting requirement scopes under Executive Order 13514 
(74 FR 52117) – blue shading corresponds to scope 1 direct emissions (on-site stationary and fugitive 
emissions, as well as on-site company-owned vehicular emissions), orange shading corresponds to scope 
2 indirect emissions (purchased electricity), and green shading corresponds to scope 3 indirect emissions 
not owned or directly controlled by NLVF (commuting, product and waste transport and disposal, 
business travel, and product use). However, because efforts to account for scope 3 emissions are recent 
and accepted methods for calculating emissions are evolving the scope 3 emissions categories reported 
here are for those categories for which reliable and accessible data are available for estimating emissions 
(commuting and commercial vendor transport activity).  Specifically, Table 5–63 does not include 
emissions from business travel, leased assets, and outsourced assets or the greenhouse gas emissions 
associated with the extraction and production of purchase material and services. 
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Table 5–62  Expanded Operations Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants at the 
North Las Vegas Facility in 2015 

Pollutant 

Annual Air Emissions (tons per year) 
Stationary 

Sources NLVF Commuters 
Commercial 

Vendors Radiological Waste Trucks Total 
Clark 

County 
Clark 

County Nye County Clark County 
Clark 

County Nye County Clark County Nye County 

Total On-NLVF Off-NLVF Off-NNSS Off-NLVF Off-NLVF On-NNSS Off-NNSS On-NLVF Off-NLVF On-NNSS Off-NNSS 
PM10 0.037 0.31 0.0020 0.086 0.0021 0.00013 0.00019 0.037 0.40 0.00013 0.0022 0.44 
PM2.5 0.037 0.17 0.0020 0.071 0.0018 0.00011 0.00016 0.037 0.24 0.00011 0.0022 0.28 

CO 0.19 29.8 0.19 0.33 0.0058 0.00038 0.00056 0.19 30.1 0.00038 0.19 30.5 

NOx 0.73 5.5 0.033 0.88 0.026 0.0016 0.0025 0.73 6.4 0.0016 0.036 7.2 
SO2 0.017 0.076 0.00043 0.0020 0.000058 0.0000036 0.0000055 0.017 0.078 0.0000036 0.00044 0.095 

VOCs 0.028 0.83 0.0051 0.095 0.0011 0.000071 0.00011 0.028 0.93 0.000071 0.0052 0.096 

Lead <0.01 0.000022 0.00000013 0.0000038 0.000000036 0.0000000025 0.0000000038 <0.01 0.000026 0.0000000025 0.00000013 <0.01 
Criteria 
Pollutant 
Total 

1.0 36.5 0.23 1.4 0.035 0.0022 0.0034 1.0 37.9 0.0022 0.23 39.2 

HAPs 0.0026 0.062 0.00041 0.013 0.00015 0.0000095 0.000014 0.0026 0.075 0.0000095 0.00042 0.078 

< = less than; CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NLVF=North Las Vegas Facility; NNSS=Nevada National Security Site; PM2.5 = particulate matter with 
an aerodynamic diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur dioxide; VOC = volatile 
organic compound. 
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Table 5–63  Expanded Operations Alternative Greenhouse Gas Emissions at the 
North Las Vegas Facility in 2015 

Source Type 
Carbon-Dioxide-Equivalent 

Emissions (tons per year) 
Fraction of Reference Point of 
25,000 Metric Tons Per Year a 

STATIONARY SOURCES 
Power generation 5,623 0.20 
Other stationary sources 10 0.01 

ALL STATIONARY  SOURCES 5,632 0.20 
MOBILE SOURCES 

Mobile sources – commuting 3,252 0.12 
Mobile sources – hazardous material and waste transport 
(nongovernment) 9 0.01 

Mobile sources – commercial vendors 138 0.01 
ALL MOBILE SOURCES 3,399 0.12 
ALL SCOPE 1 SOURCES 10 0.01 
ALL SCOPE 2 SOURCES 5,623 0.20 
ALL SCOPE 3 SOURCES 3,399 0.12 
TOTAL 9,031 0.33 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 

 

 

Overall, NLVF-related activities under the Expanded Operations Alternative would create about 9,031 
carbon-dioxide-equivalent tons of greenhouse gas emissions per year, about 67 percent smaller than the 
reporting level.  This represents a net reduction over current greenhouse gas emissions (13,355 tons in 
2008) of about 32 percent, but these emissions would continue to contribute towards global climate 
change.  

5.3.8.3 Reduced Operations Alternative 

5.3.8.3.1 Air Quality 

This section addresses air quality impacts from stationary, mobile, and fugitive air pollutant sources that 
would occur within and outside NLVF under the Reduced Operations Alternative.  The ROI for this air 
quality analysis includes Nye and Clark Counties in Nevada.  The emissions from stationary sources 
occur within NVLF, while the emissions from mobile sources occur mostly outside NLVF, but within 
Clark County.  Additional details supporting the information presented in this section can be found in 
Appendix D, Section D.2.3.3.1. 

Calculations of emissions on and Near NLVF.  Table 5–64 shows the midpoint (2015) annual air 
emissions for the criteria pollutants and hazardous air pollutants associated with various NLVF activities 
under the Reduced Operations Alternative.  Most emissions are associated with mobile source activity.  
The midpoint year represents the average annual emissions over the 10-year planning period, however 
these emissions would be expected to continue beyond the 10-year period.  The NLVF contribution to 
Clark County air emissions would continue to be small and would decrease relative to 2008 emission 
levels (Chapter 4, Table 4–59).  Emissions of VOCs, nitrogen oxides, carbon monoxide, and PM10 from 
NLVF sources (both mobile and stationary) in Clark County would decrease relative to 2008 emission 
levels by 0.09, 3.4, 4.7, and 0.16 tons per year, respectively.  Thus, this action would not contribute to or 
cause additional violations of the carbon monoxide, ozone, or PM10 air quality standards.  Appendix D, 
Section D.2.3.3.1, provides more detail on how these emissions were determined, as well as source-type 
and vehicle-type characterization of mobile sources. 
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Table 5–64  Reduced Operations Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants at the 
North Las Vegas Facility in 2015 

Pollutant 

Annual Air Emissions (tons per year) 
Stationary 

Sources NLVF Commuters 
Commercial 

Vendors Radiological Waste Trucks Total 
Clark 

County Clark County Nye County Clark County Clark County Nye County Clark County Nye County 

Total On-NLVF Off-NLVF Off-NNSS Off-NLVF Off-NLVF On-NNSS Off-NNSS 
On-

NLVF 
Off-

NLVF On-NNSS Off-NNSS 
PM10 0.037 0.23 0.0014 0.062 0.0015 0.00009 0.000090 0.037 0.29 0.00009 0.0015 0.33 
PM2.5 0.037 0.12 0.00085 0.051 0.0013 0.000081 0.000081 0.037 0.17 0.000081 0.00093 0.21 
CO 0.19 21.4 0.13 0.23 0.0041 0.00027 0.00027 0.19 21.6 0.00027 0.13 22 
NOx 0.73 4.0 0.024 0.63 0.019 0.0012 0.0012 0.73 4.6 0.0012 0.025 5.4 
SO2 0.017 0.054 0.00031 0.0014 0.000041 0.0000026 0.0000026 0.017 0.055 0.0000026 0.00031 0.072 
VOCs 0.028 0.60 0.0037 0.068 0.00082 0.000051 0.000051 0.028 0.67 0.000051 0.0038 0.7 
Lead <0.01 0.000015 0.000000094 0.0000027 0.000000026 0.0000000018 0.0000000018 <0.01 0.000018 0.0000000018 0.000000096 <0.01 
Criteria 
Pollutant 
Total 

1.0 26.3 0.16 0.23 0.025 0.0024 0.0016 1.0 26.6 0.0024 0.16 27.7 

HAPs 0.0026 0.044 0.00029 0.009 0.00011 0.0000068 0.0000068 0.0026 0.053 0.0000068 0.00030 0.056 
< = less than; CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; NLVF = North Las Vegas Facility; NNSS = Nevada National Security Site; PM2.5 = particulate 
matter with an aerodynamic diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur 
dioxide; VOC = volatile organic compound. 
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5.3.8.3.2 Radiological Air Quality 

No activities under the Reduced Operations Alternative are expected to produce aboveground radiation 
beyond those documented for 2008 baseline conditions in Chapter 4, Section 4.3.8.3. 

5.3.8.3.3 Climate Change 

See Chapter 4, Section 4.3.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to NLVF-related activities.  Table 5–65 shows greenhouse gas emissions 
due to NLVF-related activities under the Reduced Operations Alternative.  See Section 5.1.8 of this NNSS 
SWEIS for a discussion of methodology for this analysis.  The color coding in Table 5–65 corresponds to 
the greenhouse gas accounting requirement scopes under Executive Order 13514 (74 FR 52117) – blue 
shading corresponds to scope 1 direct emissions (on-site stationary and fugitive emissions, as well as on-
site company-owned vehicular emissions), orange shading corresponds to scope 2 indirect emissions 
(purchased electricity), and green shading corresponds to scope 3 indirect emissions not owned or directly 
controlled by NLVF (commuting, product and waste transport and disposal, business travel, and product 
use). However, because efforts to account for scope 3 emissions are recent and accepted methods for 
calculating emissions are evolving the scope 3 emissions categories reported here are for those categories 
for which reliable and accessible data are available for estimating emissions (commuting and commercial 
vendor transport activity).  Specifically, Table 5–65 does not include emissions from business travel, 
leased assets, and outsourced assets or the greenhouse gas emissions associated with the extraction and 
production of purchase material and services. 

Table 5–65  Carbon-Dioxide-Equivalent Emissions of Greenhouse Gases by Activities Related to 
the North Las Vegas Facility Under the Reduced Operations Alternative for 2015 

Source Type 
Carbon-Dioxide-Equivalent 

Emissions (tons per year) 

Fraction of Reference 
Point of 27,558 Tons Per 

Year 
STATIONARY SOURCES 

Power generation 5,623 0.20 
Other stationary sources 10 0.01 

ALL STATIONARY SOURCES 5,632 0.20 
MOBILE SOURCES 

Commuting 2,341 0.08 
Hazardous material and waste transport (nongovernment) 6 0.01 
Commercial vendors 138 0.01 

ALL MOBILE SOURCES 2,485 0.09 
ALL SCOPE 1 SOURCES 10 0.01 
ALL SCOPE 2 SOURCES 5,623 0.20 
ALL SCOPE 3 SOURCES 2,485 0.09 
TOTAL 8,118 0.29 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
  

 

Overall, NLVF-related activities under the Reduced Operations Alternative would create about 8,118 
carbon-dioxide-equivalent tons of greenhouse gas emissions per year, about 71 percent smaller than 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 

 
 

 
5-246   

reporting level.  This represents a net reduction over current greenhouse gas emissions (13,355 tons in 
2008) of about 39 percent. 

5.3.9 Visual Resources 

5.3.9.1 No Action Alternative 

Under the No Action Alternative, current activities and operations would continue.  These activities and 
operations occur indoors.  No proposed changes would affect existing visual resources associated with 
NLVF, and the scenic quality would remain Class C. No mitigation would be required. 

5.3.9.2 Expanded Operations Alternative  

Under the Expanded Operations Alternative, there would be no changes at NLVF from under the 
No Action Alternative and current activities and operations would continue.  There would be no changes 
to the existing visual environment, and the scenic quality would remain at Class C.  There would be no 
effect.  No mitigation would be required. 

5.3.9.3 Reduced Operations Alternative  

Under the Reduced Operations Alternative, there would be no changes at NLVF under the No Action 
Alternative, current activities and operations would continue, and there would be no change to the 
existing visual environment.  The scenic quality would remain at Class C.  There would be no effect.  No 
mitigation would be required. 

5.3.10 Cultural Resources 

Under all alternatives addressed in this SWEIS, there are no proposed activities or projects that would 
affect Building A-17, which NNSA/NSO considers to be historically significant due to its connection 
with nuclear weapons testing.  In addition, activities at NLVF supporting all NNSA/NSO programs would 
occur in developed, previously disturbed areas and would not be expected to affect cultural resources. 

5.3.11 Waste Management 

Under all of the alternatives, NLVF would generate no TRU or mixed TRU wastes.  However, under all 
of the alternatives, NLVF would generate liquids containing small quantities of tritium collected from the 
sump of an NLVF building (tritium concentrations in the collected water are expected to continue to be 
below the maximum concentration limits for tritium specified in EPA primary drinking-water standards).  
Disposal of the collected tritiated water would continue, either by introducing it to the NLVF evaporative 
coolers or by collecting it in tanker trucks and transporting it to the NNSS for evaporation 
(Section 5.1.11.1.1).  The potential impacts of the release of tritium to the atmosphere through 
evaporation are addressed in Section 5.1.8, “Air Quality and Climate,” and Section 5.1.12, “Human 
Health.” 

Under all of the alternatives, NLVF would remain a conditionally exempt, small-quantity generator of 
hazardous waste; this waste would be stored on site before being transferred off site to permitted facilities 
for recycle or treatment, storage, or disposal.  NLVF would annually generate approximately 34 cubic feet 
of hazardous and other regulated wastes (e.g., asbestos) for offsite treatment and disposal, 21 cubic feet of 
hazardous waste (including universal waste) for offsite recycle, and 55 cubic feet of used oil or antifreeze 
for offsite recycle.   
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Sanitary solid waste generation at NLVF would vary under each of the three SWEIS alternatives based on 
the estimated number of personnel stationed there (Section 5.2.4).  Annual generation of sanitary solid 
wastes would total approximately 39,000 to 49,000 cubic feet under the No Action and Expanded 
Operations Alternatives, respectively, and approximately 35,000 cubic feet under the Reduced Operations 
Alternative.  It is expected that sanitary solid waste generated by NLVF personnel would continue to be 
removed and dispositioned by a municipal service.  In addition, occasional shipments of solid waste, 
consisting mainly of materials containing sensitive information, would be sent to the NNSS for disposal.   

In addition, D&D of certain structures at NLVF is conservatively projected to generate up to 
approximately 150 cubic feet of LLW and 110,000 cubic feet of (nonradioactive) demolition debris under 
all alternatives.  The LLW would be shipped to the NNSS for disposal in the Area 5 RWMC, while the 
demolition debris could be disposed at a local landfill or transported to the NNSS for disposal at an NNSS 
landfill.  The LLW and demolition debris volumes are both included in the volumes of waste projected for 
disposal at the NNSS, which are presented in Table 5–46.   

The quantities of LLW projected for shipment to the NNSS are small under all of the alternatives and are 
within available NNSS disposal capacity (Section 5.1.11).  Under all of the alternatives, the quantities of 
tritiated liquids projected for shipment to the NNSS would be within the NNSS’s treatment capability.  In 
addition, under all of the alternatives, recycle or TSD capacity is expected to be adequate for the 
nonradioactive wastes from NLVF, given the availability of large numbers of permitted recycle or TSD 
facilities in Nevada and neighboring states (Section 5.1.11.1.1). 

5.3.12 Human Health 

The approach to evaluating human health impacts is discussed in Section 5.1.12.  The criteria for 
evaluating human health impacts are included in that discussion. 

5.3.12.1 Normal Operations  

5.3.12.1.1 No Action Alternative 

In support of the National Security/Defense Mission, 600 small plasma physics and fusion experiments 
would be conducted at NLVF, but these experiments are not expected to cause measurable releases of 
radioactive materials.  As described in Chapter 4, Section 4.3.12, tritium from a previous spill continues 
to be emitted from the A-1 Building.  It was estimated that the small amount of tritium expected to be 
released annually (an average of 0.0111 curies per year) would result in a dose of 0.00035 millirem per 
year to the MEI at the facility boundary or to a noninvolved worker (approximately 330 feet away).  This 
dose represents a negligible annual risk of an LCF (about 1 chance in 5 billion).  The estimated dose to 
the population of approximately 2,390,000 within 50 miles of NLVF is 4.1 × 10-5 person-rem per year; the 
calculated number of LCFs associated with this dose is 2 × 10-8, implying that the most likely outcome 
would be no additional LCFs in the exposed population.  The tritium emissions and, therefore, the 
potential doses and risks could vary over the years due to factors such as meteorological conditions, but 
would trend downward due to radioactive decay (tritium has a half-life of 12.3 years). 

The potential for occupational injury and illness was estimated for NLVF activities using rates based on 
DOE experience (DOE 2010i) (see Appendix G for details).  The number of TRCs and DART cases were 
projected based on the number of FTEs estimated for this alternative.  Under this alternative, a total of 
22 TRCs and 9.5 DART cases per year were calculated. 

No radiological or chemical impacts are expected at NLVF from any activities related to the 
Environmental Management or Nondefense Missions.   



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 

 
 

 
5-248   

Noise.  Under the No Action Alternative, potential noise impacts on offsite receptors from activities at 
NLVF would primarily result from traffic noise generated by privately owned vehicles of commuting 
employees and would occur along the principal roadways leading to the facility.  As discussed in 
Section 5.1.3.2, “Traffic,” Losee Road, which is representative of the offsite traffic near NLVF, would not 
increase in personnel and is expected to experience a negligible increase in traffic noise along the 
roadways. 

5.3.12.1.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, there would approximately 1,000 small plasma physics and 
fusion experiments performed at NLVF; however, these experiments are not expected to cause 
measurable releases of radioactive material.  Therefore, the impacts from normal operations under the 
Expanded Operations Alternative would be the same as those under the No Action Alternative. 

The potential for occupational injury and illness for NLVF activities would be greater under the 
Expanded Operations Alternative than the No Action Alternative because of the larger number of 
employees at this location.  Based on the number of FTEs estimated for this alternative, a total of 
27 TRCs and 12 DART cases per year were calculated. 

Noise.  Similar to under the No Action Alternative, potential noise impacts on offsite receptors from 
activities at NLVF would primarily result from traffic noise generated by privately owned vehicles of 
commuting employees and would occur along the principal roadways leading to the facility.  As discussed 
in Section 5.3.3.2, “Traffic,” Losee Road would experience an approximate 3 percent increase in daily 
traffic volumes in comparison to future baseline conditions.  The increase in daily vehicle trips by 
personnel vehicles would primarily increase baseline noise conditions along the main roadways leading to 
these sites; however, this would be limited to the morning and afternoon commuter hours. 

5.3.12.1.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, 350 plasma physics and fusion experiments would be 
performed at NLVF; however, because these experiments are not expected to cause measurable releases 
of radioactive material, the impacts from normal operations under the Reduced Operations Alternative 
would be the same as those under the No Action Alternative. 

The potential for occupational injury and illness for NLVF activities would be slightly less under the 
Reduced Operations Alternative than the No Action Alternative because of the fewer number of 
employees at this location.  Based on the number of FTEs estimated for this alternative, a total of 
20 TRCs and 8.6 DART cases per year were calculated. 

Noise.  Under the Reduced Operations Alternative, potential noise impacts on offsite receptors from 
activities at NLVF would be less than those described under the No Action Alternative because the 
number of personnel would be reduced.  As discussed in Section 5.3.3.2, “Traffic,” Losee Road would 
experience a negligible decrease in daily traffic volumes in comparison to future baseline conditions.  
This decrease in personnel vehicles would cause a negligible decrease in baseline noise levels during 
morning and afternoon commuter hours along the main roadways leading to the facility. 

5.3.12.2 Facility Accidents 

5.3.12.2.1 No Action Alternative 

No NLVF accident scenarios that would cause impacts other than extremely small radiological or 
hazardous chemical risks to the public, workers, or the environment were identified under the No Action 
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Alternative.  A range of potential accidents at NLVF, including accidents involving sealed sources stored 
and used at Building A-1, were considered.  The nature of sealed sources and the manner and location in 
which they are stored make the probability of an accident very small and the probability of an accident 
that results in a substantive release is even smaller.  Based on the low probability of any accidents that 
could result in offsite doses, no NLVF accidents were analyzed in detail. 

5.3.12.2.2 Expanded Operations Alternative 

As under the No Action Alternative, no NLVF accident scenarios that would cause impacts other than 
extremely small radiological or hazardous chemical risks to the public, workers, or the environment were 
identified under the Expanded Operations Alternative. 

5.3.12.2.3 Reduced Operations Alternative 

As under the No Action Alternative, no NLVF accident scenarios that would cause impacts other than 
extremely small radiological or hazardous chemical risks to the public, workers, or the environment were 
identified under the Reduced Operations Alternative. 

5.3.12.2.4 Intentional Destructive Acts Analysis 

Substantive details of terrorist attack scenarios and security countermeasures are not released to the public 
because disclosure of this information could be exploited by terrorists to plan attacks.  A separate 
classified appendix to this SWEIS has been prepared that considers the underlying facility threat 
assumptions with regard to intentionally destructive acts.  Based on these threat assumptions, the 
classified appendix evaluates potential human health impacts using appropriate analytical models, similar 
to the methodology used in this SWEIS to analyze accident impacts.  These data provide NNSA with 
information on which to base, in part, decisions regarding activities at NLVF. 

5.3.13 Environmental Justice 

5.3.13.1 No Action Alternative 

Impacts to human health would not be significant under any alternative. Similarly, direct and cumulative 
effects on environmental resources are not expected to result in significant adverse impacts to the public 
within the ROI. 

Impacts on low-income and minority populations under the No Action Alternative, as discussed in the 
other sections in this chapter, would be the same as those on the general population.  Therefore, no 
disproportionately high and adverse impacts on minority and low-income populations are expected.    

5.3.13.2 Expanded Operations Alternative 

Impacts under the Expanded Operations Alternative would be the same as those described under the 
No Action Alternative in Section 5.3.13.1.   

5.3.13.3 Reduced Operations Alternative 

Impacts under the Reduced Operations Alternative would be the same as those described under the 
No Action Alternative in Section 5.3.13.1.   
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5.4 Tonopah Test Range 

The following sections describe the potential environmental consequences associated with alternatives 
and programs at the TTR. 

5.4.1 Land Use 

This section describes the potential environmental consequences for land use and airspace associated with 
NNSA missions at the TTR.  No land use impacts were identified for any alternative at the TTR, 
including impacts on surround land uses.  The only activities that would affect airspace would be 
defense-related.  Therefore, only the National Security/Defense Mission is discussed and evaluated for 
airspace impacts resulting from implementation of the alternatives.  

5.4.1.1 National Security/Defense Mission 

5.4.1.1.1 No Action Alternative 

Airspace.  Under the No Action Alternative, NNSA activities at the TTR would continue at the level of 
current operations; therefore, no new impacts are expected from anticipated airspace activities and 
requirements.  NNSA would continue to coordinate the use of airspace with the controlling entity 
responsible for TTR airspace, the Nellis Air Traffic Control Facility.  A variety of NNSA programs that 
require occasional flights of helicopters and fixed-wing aircraft carrying supplies and personnel would 
continue to occur. 

5.4.1.1.2 Expanded Operations Alternative 

Airspace.  Impacts would be similar to those described under the No Action Alternative in 
Section 5.4.1.1.1. 

5.4.1.1.3 Reduced Operations Alternative 

Airspace.  Impacts would be similar to those described under the No Action Alternative in 
Section 5.4.1.1.1; however, impacts would be minimized as a result of the discontinuation of fixed rocket 
launch operations, cruise missile operations, and fuel-air explosives at the TTR.  This would increase the 
restricted airspace for other military uses as coordinated and scheduled by the Nellis Air Traffic Control 
Facility. 

5.4.2 Infrastructure and Energy 

5.4.2.1 Infrastructure 

5.4.2.1.1 No Action Alternative 

Under the No Action Alternative, infrastructure-related activities would include small projects to maintain 
the present capabilities of the TTR, including repairs and replacements.  There would be no increases in 
capabilities, facilities, or demand for utilities at the TTR.  

5.4.2.1.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, the number of employees at the TTR would decrease from 
under the No Action Alternative level, thereby reducing demand for utilities.   
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5.4.2.1.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, the number of employees at the TTR would decrease from the 
level under the No Action Alternative, thereby reducing demand for utilities.   

5.4.2.2 Energy 

5.4.2.2.1 No Action Alternative 

Under the No Action Alternative, NNSA operations at the TTR would continue at current levels, and no 
activities have been identified that would create additional long-term demands for electrical power or 
liquid fuel supply. 

The existing 13.8-kilovolt electrical distribution line for DOE operations (stepped down from the 
120-kilovolt USAF main line) would continue to meet all facility power demands, and no adverse effects 
are expected to system capacity.  For any routine facility repair activities associated with the No Action 
Alternative, the current power resources would be adequate to handle the temporary increased demand.  
All remote operations would continue to be supplied with electrical power by portable generators.   

NNSA operations at the TTR use propane for most heating needs, and gasoline and diesel to support 
emergency generators.  The TTR maintains diesel-fired generators, gasoline generators, and propane-fired 
boilers.  The TTR has onsite propane storage tanks, with a collective permitted storage capacity of 
23,563 gallons (NDEP 2007).  Current liquid fuel storage and resupply capacity would be sufficient to 
meet ongoing demands. 

5.4.2.2.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, the number of employees at the TTR would decrease 
compared to under the No Action Alternative level (consistent with the implementation of the ROD from 
the Complex Transformation Supplemental Programmatic Environmental Impact Statement (Complex 
Transformation SPEIS) (DOE 2008l), which would reduce demand for electrical power and liquid fuels.  
The existing electrical distribution line for DOE operations would continue to meet all facility power 
demands, and no adverse effects on system capacity are expected.  For any routine facility repair activities 
associated with the Expanded Operations Alternative, the current power resources would be adequate to 
handle the temporary increased demand.  All remote operations would continue to be supplied with 
electrical power by portable generators.  Current liquid fuel storage and resupply capacity would be 
sufficient meet ongoing demands. 

5.4.2.2.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, the number of employees at the TTR would decrease further 
from under the Expanded Operations Alternative level, which would reduce demand for electrical power 
and liquid fuels.  The existing electrical distribution line for DOE operations would continue to meet all 
facility power demands, and no adverse effects are expected to system capacity.  For any routine facility 
repair activities associated with the Reduced Operations Alternative, the current energy resources would 
be adequate to handle the temporary increased demand.  All remote operations would continue to be 
supplied with electrical power by portable generators.  Current liquid fuel storage and resupply capacity 
would be sufficient meet ongoing demands. 
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5.4.3 Transportation and Traffic 

5.4.3.1 Transportation  

There would be about 230 shipments of low-level radioactive waste due to environmental restoration 
activities to NNSS for disposal under the No Action and Reduced Operations Alternatives.  There would 
be about 13,100 shipments of radioactive waste to NNSS for disposal under the Expanded Operations 
Alternative.  Table 5–11 and the following subsections summarize the impacts associated with these 
shipments.  

5.4.3.1.1 No Action Alternative 

The transport of LLW and MLLW by truck to NNSS for disposal would result in a cumulative dose of 
about 0.015 person-rem, resulting in less than 1 (9 × 10-6) LCF to the crew.  The cumulative dose to the 
general population would be about 0.0022 person-rem, resulting in less than 1 (1 × 10-6) additional LCF.  
The accident risk would be very small (4 × 10-13 LCF).  Nonradiological accident risks for transporting 
LLW and MLLW would also be less than 1 (0.002) fatalities. 

5.4.3.1.2 Expanded Operations Alternative 

The transport of LLW and MLLW by truck to NNSS for disposal would result in a cumulative dose of 
about 0.82 person-rem, resulting in less than 1 (0.0005) LCF to the crew.  The cumulative dose to the 
general population would be about 0.28 person-rem, resulting in less than 1 (0.0002) additional LCF.  The 
accident risk would be very small (2 × 10-11 LCF).  Nonradiological accident risks for transporting LLW 
and MLLW would also be less than 1 (0.1) fatalities. 

5.4.3.1.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, the impacts associated with transportation of TTR 
environmental restoration waste to NNSS for disposal would be the same as described in Section 5.4.3.1.1 
for the No Action Alternative. 

5.4.3.2 Traffic 

The number of personnel at the TTR is expected to remain the same under the No Action Alternative and 
decrease under the Expanded Operations and Reduced Operations Alternatives.  The number of shipments 
of radioactive waste from the TTR could result in up to 4 truck trips daily for the No Action and Reduced 
Operations Alternatives and up to 14 trips daily under the Expanded Operations Alternative.  These 
additional vehicles trips are considered relatively low and are expected to result in minor impacts on 
regional traffic.  The shipments of radioactive waste would primarily occur on U.S. Routes 6 and 95.  
Traffic conditions on these roadways are shown in Table 5–18. 

5.4.4 Socioeconomics 

5.4.4.1 No Action Alternative 

Under the No Action Alternative, the number of employees and the level of operations at TTR would 
continue at current levels.  There would be no increases in capabilities, facilities, or services at the TTR.  
Because there would be no increase or decrease in the number of employees and the level of operations 
would continue, no impacts on economic activity, population, and housing; public finances; or public 
services would occur.  
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5.4.4.2 Expanded Operations Alternative 

5.4.4.2.1 Economic Activity, Population, and Housing 

Under the Expanded Operations Alternative, there would be an employment reduction of 63 individuals at 
the TTR, including 14 employees in Clark County (about 22 percent of the reduction) and 42 employees 
in Nye County (about 67 percent of the reduction), with the balance of eliminated positions (11 percent of 
the reduction, 7 employees) affecting employees residing in other counties or states.  In Clark County, 
this would increase the unemployment rate by about 0.01 percent (a total of 142,137 Clark County 
residents were unemployed as of August 2010).  In Nye County, this reduction would increase the 
unemployment rate by about 1.34 percent (a total of 3,133 Nye County residents were unemployed as of 
August 2010).  This reduction would represent a minor adverse impact on Clark County’s unemployment 
rate and a moderate adverse impact on Nye County’s unemployment rate (however, because 23 percent of 
the jobs added at the NNSS would be allocated to Nye County, this impact could be partially offset).  As 
a result of the reduction in jobs, daily spending in the vicinity of the TTR would decrease, causing a 
minor adverse impact on economic activity in the area immediately adjacent to the TTR.   

Public finance.  Revenues for Clark and Nye Counties could decrease due to decreases in personal income 
and total employment, which could lead to reduced spending.  This small decrease in spending (due to a 
loss of 63 jobs) would have a negligible adverse impact on local economies. 

5.4.4.2.2 Public Services 

Public education.  Under the Expanded Operations Alternative, no individuals are expected to relocate to 
work at the TTR; therefore, no new students would enroll in Clark County or Nye County schools.  No 
new teachers would be required under the Reduced Operations Alternative. 

Police protection.  Under the Expanded Operations Alternative, the number of daytime occupants at the 
TTR would decrease, which could result in fewer calls for service.  Therefore, a minor beneficial impact 
on police protection resources is anticipated under this alternative.   

Fire protection.  No changes in building density at the TTR would occur under the Expanded Operations 
Alternative.  Therefore, it is unlikely that any additional calls for fire protection would take place under 
the Expanded Operations Alternative.  Levels of service at the volunteer fire departments in Nye County 
would not be impacted. 

Health care.  Under the Expanded Operations Alternative, a small reduction in staff of 63 people is 
anticipated.  No impact on health care in the region is anticipated.  Existing levels of service would be 
maintained.   

5.4.4.3 Reduced Operations Alternative 

5.4.4.3.1 Economic Activity, Population, and Housing 

Under the Reduced Operations Alternative, there would be an employment reduction of 67 individuals at 
the TTR, including 15 in Clark County and 45 in Nye County, with the other 7 reductions affecting 
individuals residing in other counties or states.  In Clark County, this reduction would increase the 
unemployment rate by about 0.01 percent (a total of 142,137 Clark County residents were unemployed as 
of August 2010).  In Nye County, this would increase the unemployment rate by about 1.44 percent (a 
total of 3,133 Nye County residents were unemployed as of August 2010).  This would represent a minor 
adverse impact on Clark County’s unemployment rate and a moderate adverse impact on Nye County’s 
unemployment rate (however, because 23 percent of the jobs added at the NNSS would be allocated to 
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Nye County, this impact would be partially offset).  As a result of the reduction in jobs, daily spending in 
the vicinity of the TTR would decrease, which would have a minor adverse impact on economic activity 
in the area immediately adjacent to the TTR.  

Public finance.  Revenues for Clark and Nye Counties could decrease due to reductions in personal 
income and total employment, which could lead to reduced spending.  This small decrease in spending 
(due to a loss of 67 jobs) would have a negligible adverse impact on local economies. 

5.4.4.3.2 Public Services 

Public education.  Under the Reduced Operations Alternative, no individuals are expected to relocate to 
work at the TTR; therefore, no new students would enroll in Clark County or Nye County schools.  No 
new teachers would be required under the Reduced Operations Alternative. 

Police protection.  Under the Reduced Operations Alternative, the number of daytime occupants at the 
TTR would decrease, which could result in fewer calls for service.  Therefore, a minor beneficial impact 
on police protection resources in calls for service is anticipated under this alternative.   

Fire protection.  Similar to under the Expanded Operations Alternative, no changes in building density 
would occur as a result of the Reduced Operations Alternative.  Therefore, it is unlikely that any 
additional calls for fire protection would take place.  Levels of service at the volunteer fire departments in 
Nye County would not be impacted. 

Health care.  Under the Reduced Operations Alternative, a small reduction in staff of 67 people is 
anticipated.  No impact on health care in the region is anticipated.  Existing levels of services would be 
maintained.   

5.4.5 Geology and Soils 

The TTR is used to test weapon systems using noncritical high-explosives experiments and aerial 
training.  The TTR has contaminated soils sites that are managed as part of the Environmental Restoration 
Program.   

5.4.5.1 No Action Alternative 

5.4.5.1.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program.  Several Stockpile Stewardship and Management 
Program activities occur at the TTR, which would impact the local geology and soils.  Operations that 
would have a potential to impact the soils or geology would include impact tests (nonexplosive) using 
gravity weapons (bombs), joint test assemblies, and inert projectiles.  Soils and geology would be affected 
by these operations because large sections of soils would be disturbed and contaminated, drainage 
patterns would be modified, and surface instability could be introduced into rugged areas.  Although none 
of the tests would result in a nuclear yield, other chemicals and heavy metals could contaminate the 
impact surface.  Many of the tests are designed to penetrate the ground surface, which results in impacts 
on soils from the penetration itself, as well as subsequently, when the ground is excavated to retrieve the 
test object.  The operations at the TTR would be located in isolated areas that were previously used for 
similar tests.  The passive tests using high-resonance energy, lasers, and ultrasound techniques would not 
affect soils because the activities would occur within existing facilities. 
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Work for Others.  Under the Work for Others Program, and in conjunction with the DoD, NNSA would 
use the restricted air space at the TTR to conduct counterterrorism operations.  There would be no impacts 
on the physical setting from performing the military operations. 

Other Work for Others Program activities at the TTR would include robotics development and 
experiments for handling chemical materials; smart transportation-related experiments; smoke 
obscuration operations; infrared tests; and rocket development, testing, and deployment.  These 
experiments would result in some localized soil disturbance, but would be unlikely to result in increased 
erosion or sedimentation. 

5.4.5.1.2 Environmental Management Mission 

Waste Management Program.  At the TTR, Environmental Restoration Program activities may produce 
some LLW depending on negotiated cleanup levels and corrective action decisions and could produce 
minor quantities of TRU waste (a few drums).  The wastes produced at the TTR would be disposed at the 
Area 5 RWMC or brought to the NNSS TRU Storage Pad, which would not generate any impacts on soils 
or the geology.  Other wastes produced at the TTR, including small quantities of hazardous waste, used 
oil, asbestos, and PCB wastes, would be shipped offsite for disposal and would not produce impacts at the 
TTR.  The USAF TTR sanitary landfill that receives sanitary solid waste produced by TTR facilities 
would not increase its footprint under the No Action Alternative and, therefore, would not impact soils or 
geologic resources. 

Because oil and hazardous waste are present at the TTR, there is a chance of an accidental spill that could 
contaminate the soil surface.  If an accidental release of hydrocarbons were to occur at the TTR, the soils 
contaminated with hydrocarbons would be removed to be disposed in permitted and approved landfills.  
With spill prevention and mitigation measures in place, the potential for impact on the soils from a spill 
would be reduced.  The removal of the contaminated soils would be a positive impact on the soils at the 
TTR, and the use of existing landfills would not increase surface disturbance.  

Environmental Restoration.  The Environmental Restoration Program at the TTR would continue to 
investigate and characterize contaminated soil sites as described under the NNSS No Action Alternative.  
The corrective action sites for soils at the TTR are primarily related to the plutonium contamination from 
the Clean Slate 1, 2, and 3 experiments.  In total, there are 43 source units (environmental restoration 
sites) on the TTR, which includes underground storage tanks, landfills and lagoons, soil contamination 
sites, surface and near-surface radioactive sites, and unexploded ordnance sites.  The corrective action 
sites at the TTR would be closed under the FFACO by the end of 2022. 

5.4.5.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  The existing infrastructure at the TTR would be 
able to support the activities described under the No Action Alternative.  No additional construction nor 
demolition on site would be required, so there would be no impacts on the geology or soils around the 
buildings. 

5.4.5.2 Expanded Operations Alternative 

5.4.5.2.1 National Security/Defense Mission 

National Security/Defense Mission activities at the TTR under the Expanded Operations Alternative 
would be the same as the No Action Alternative.  Therefore, the impacts would be the same as those 
described in Section 5.4.5.1. 
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5.4.5.2.2 Environmental Management Mission 

Environmental Management Mission activities at the TTR under the Expanded Operations Alternative 
would be the same as those under the No Action Alternative, so the impacts on the geology and soils at 
the TTR would not change.  No new waste facilities would be needed to accept wastes from the TTR, so 
impacts resulting from increased erosion or surface disturbance would not occur.  The Environmental 
Restoration Program would also not change. 

5.4.5.2.3 Nondefense Mission 

Nondefense Mission program activities at the TTR under the Expanded Operations Alternative would be 
the same as those under the No Action Alternative, so there would be no additional impacts on the 
geology or soils. 

5.4.5.3 Reduced Operations Alternative 

5.4.5.3.1 National Security/Defense Mission 

Most of the National Security/Defense Mission activities at the TTR would be the same as those under the 
No Action Alternative.  However, under the Reduced Operations Alternative, NNSA would not conduct 
ground/air launched rocket and missile operations, or fuel-air explosives operations at the TTR, so 
impacts related to surface disturbance and alteration of drainage pathways would be less than those seen 
under the No Action Alternative. 

5.4.5.3.2 Environmental Management Mission 

Environmental Management Mission activities at the TTR would be the same as those under the 
No Action Alternative, so the impacts on the geology and soils at the TTR would not change.  No new 
waste facilities would be needed to accept wastes from the TTR, so impacts resulting from increased 
erosion or surface disturbance would not occur.  The Environmental Restoration Program would also not 
change. 

5.4.5.3.3 Nondefense Mission 

The Nondefense Mission programs at the TTR under the Reduced Action Alternative would be the same 
as those under the No Action Alternative, so there would be no impacts on the geology or soils. 

5.4.6 Hydrology 

5.4.6.1 Surface Water Hydrology 

As described in Chapter 4, Sections 4.1.6.1 and 4.4.6.4, springs are the only perennial sources of surface 
water at the TTR; therefore, the only perennial surface waters occur as pools at some large springs.  
Springs are located outside of locations used for testing and training events and are generally upgradient; 
therefore, there are no potential impacts anticipated to occur to perennial surface waters at the TTR under 
any of the alternatives. 

5.4.6.1.1 No Action Alternative 

The following sections describe impacts associated with the various activities that may potentially occur 
under the three missions.  With respect to the aforementioned impact criteria, no activities would be 
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expected to conflict with the provisions of approved water discharge permits or cause alteration to 100- or 
500-year floodplains or other flood hazard areas in a manner that would endanger lives and property. 

Soils Project activities under the Environmental Restoration Program and activities under the General Site 
Support and Infrastructure Program are not expected to alter natural drainage pathways.  

Industrial Sites Project activities under the Environmental Restoration Program and activities under the 
General Site Support and Infrastructure Program are not expected to contaminate surface waters with 
chemical and/or biological agents. 

The following TTR operations and activities under the Stockpile Stewardship and Management Program 
and  General Site Support and Infrastructure Program are not expected to deposit sediment in surface 
waters. 

5.4.6.1.1.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program – Operations at the TTR.  Under the No Action 
Alternative, operations would continue at the TTR to ensure that nuclear weapons systems meet the 
highest standards of safety and reliability.  NNSA would conduct tests and experiments on gravity 
weapons, including flight tests of weapon and delivery systems, as well as impact testing to study the 
parameters of a weapon as it is dropped and as it penetrates the ground surface.  At the TTR, following 
tests and experiments, recovery operations are conducted to minimize damage to the environment.  All 
test assets and associated hardware are recovered with the use of a mobile crane and transport vehicle.  
When necessary, subsurface recovery excavations are performed using either an excavator or a drill rig to 
create an entry shaft.  Surface water is controlled by building an earthen dike around the recovery area or 
the excavation; following recovery operations, all excavations and dikes are backfilled and/or leveled.  
Gravity weapon drops could cause minor alterations of natural drainage pathways and introduce chemical 
contamination into ephemeral waters.  If these exercises would occur in areas where similar exercises 
occurred previously, impacts from drainage alterations would be less prominent.   

Work for Others Program – Work for Others at the TTR.  Under the No Action Alternative, the 
Work for Others Program would provide support to other agencies at the TTR.  As described above under 
“Stockpile Stewardship and Management Program,” following tests and experiments, recovery operations 
are performed to  minimize damage to the environment, including controlling surface water with earthen 
dikes, which are leveled following recovery.  The operation of ground-based remote control vehicles 
could cause localized sedimentation to ephemeral waters.  Rocket and missile testing could cause 
alterations of natural drainage pathways and introduce chemical contamination into the soil where 
weapons impacts occur.  If these exercises would occur in areas where similar exercises occurred 
previously, impacts from drainage alteration would be less prominent.   

5.4.6.1.1.2 Environmental Management Mission 

Environmental Restoration Program – Soils Project.  The Soils Project would continue to investigate 
soil sites to determine whether contamination exists and to perform corrective actions as needed.  
Land-disturbing activities associated with these corrective actions (e.g., vehicular and equipment 
movements) could cause some minor sedimentation to ephemeral waters.  During corrective action 
activities, excavated or exposed contaminated materials could potentially be transported to downgradient 
land surfaces during storm events that generate runoff.  Appropriate site-specific dust and drainage 
controls would be implemented for each corrective action (e.g., establishing temporary diversion berms), 
which would minimize the potential for impacts to occur; however, it is possible that moderate impacts on 
the water quality of ephemeral surface waters could occur if contaminants were transported to such 
features. 
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Environmental Restoration Program – Industrial Sites Project.  Following the complete remediation 
and closure of industrial sites, the facilities would be demolished to the ground level where practical.  
Therefore, where facilities are demolished to ground level, natural drainage pathways would be restored, 
resulting in minimal beneficial impacts.  Land-disturbing activities associated with demolition 
(e.g., vehicular and equipment movements) could cause some minor sedimentation to ephemeral waters. 

5.4.6.1.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  At the TTR, continued wastewater discharges are 
expected to have no impact on surface-water resources, assuming they adhere to all permit limitations on 
discharged water quality.  In 2009, all contaminant concentrations in discharged effluent were within 
permitted levels. 

5.4.6.1.2 Expanded Operations Alternative 

The following sections describe impacts associated with the various activities that may potentially occur 
under the three missions.  With respect to the aforementioned impact criteria, no activities would be 
expected to conflict with the provisions of approved water discharge permits or cause alteration to 100- or 
500-year floodplains or other flood hazard areas in a manner that would endanger lives and property. 

Soils Project activities under the Environmental Restoration Program and activities under the General Site 
Support and Infrastructure Program are not expected to alter natural drainage pathways. 

Industrial Sites Project activities under the Environmental Restoration Program and activities under the 
General Site Support and Infrastructure Program are not expected to contaminate surface waters via 
chemical and/or biological agents.  

TTR operations under the Stockpile Stewardship and Management Program and activities under the 
General Site Support and Infrastructure Program are not expected to deposit sediment in surface waters. 

5.4.6.1.2.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program – Operations at the TTR.  Impacts would be the 
same as those described under the No Action Alternative in Section 5.4.6.1.1.1. 

Work for Others Program – Work for Others at the TTR.  Impacts would be the same as those 
described under the No Action Alternative in Section 5.4.6.1.1.1. 

5.4.6.1.2.2 Environmental Management Mission 

Environmental Restoration Program – Soils Project.  Impacts would be similar to those described 
under the No Action Alternative in Section 5.4.6.1.1.2; however, these impacts could be exacerbated 
because activities could occur at an accelerated rate.  Therefore, compared to the No Action Alternative, 
an increased potential for surface contamination would occur, as well as increased sedimentation to 
ephemeral waters. 

Environmental Restoration Program – Industrial Sites Project.  Impacts would be similar to those 
described under the No Action Alternative in Section 5.4.6.1.1.2; however, these impacts could be 
exacerbated because activities could occur at an accelerated rate.  Therefore, compared to the No Action 
Alternative, more work would be done to restore natural topographies and drainage patterns in areas 
where remediated facilities are demolished and increased sedimentation to ephemeral waters would occur. 
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5.4.6.1.2.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.4.6.1.1.3. 

5.4.6.1.3 Reduced Operations Alternative 

The following sections describe impacts associated with the various activities that may potentially occur 
under the three missions.  With respect to the aforementioned impact criteria, no activities would be 
expected to conflict with the provisions of approved water discharge permits or cause alteration to 100- or 
500-year floodplains or other flood hazard areas in a manner that would endanger lives and property. 

Soils Project activities under the Environmental Restoration Program and activities under the General Site 
Support and Infrastructure Program are not expected to alter natural drainage pathways. Industrial Sites 
Project activities under the Environmental Restoration Program and activities under the General Site 
Support and Infrastructure Program are not expected to contaminate surface waters via chemical and/or 
biological agents. TTR operations under the Stockpile Stewardship and Management Program and 
activities under the General Site Support and Infrastructure Program are not expected to deposit sediment 
in surface waters. 

5.4.6.1.3.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program – Operations at the TTR.  Impacts would be the 
same as those described under the No Action Alternative in Section 5.4.6.1.1.1. 

Work for Others Program – Work for Others at the TTR.  Impacts would be the same as those 
described under the No Action Alternative in Section 5.4.6.1.1.1. 

5.4.6.1.3.2 Environmental Management Mission 

Environmental Restoration Program – Soils Project.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.4.6.1.1.2. 

Environmental Restoration Program – Industrial Sites Project.  Impacts would be the same as those 
described under the No Action Alternative in Section 5.4.6.1.1.2. 

5.4.6.1.3.3 Nondefense Mission 

General Site Support and Infrastructure Program.  Impacts would be the same as those described 
under the No Action Alternative in Section 5.4.6.1.1.3. 

5.4.6.2 Groundwater 

5.4.6.2.1 No Action Alternative 

Under the No Action Alternative, current NNSA activities at the TTR would continue, and no new 
facilities or activities are proposed. 

Production Well 6 supplies drinking water and fire water distribution systems at the TTR Main 
Compound in Area 3 and is the only well that is monitored for contaminants.  Water appropriations on the 
TTR total 200 acre-feet per year, and their source basins are considered over appropriated (i.e., the 
appropriations exceed the perennial yield in each basin).  However, the estimated water demand for the 
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entire TTR (including USAF operations) is much lower, at approximately 18 acre-feet per year 
(DOE 2008l).  Specific water usage or demand for NNSA activities is not calculated separately.  NNSA 
has not identified any activities or projects that would place a greater demand for groundwater 
withdrawals, and no adverse impacts on water supply are anticipated from NNSA activities. 

5.4.6.2.1.1 National Security/Defense Mission 

Flight tests for gravity weapons, including impact testing and open-air and underground detonations, 
would continue at the TTR under the Stockpile Stewardship and Management Program.  When weapons 
are dropped, they strike and penetrate the ground surface.  These activities could release hazardous 
constituents near the ground surface, which could migrate downward.  Groundwater at the TTR is 
relatively deep (90 to 450 feet), which affords protection and makes the contamination of groundwater 
from these activities unlikely.  As no contamination has occurred in the past, it is expected that the 
continuation of these activities would not negatively impact the resource.   

5.4.6.2.1.2 Environmental Management Mission 

The TTR is considered a small-quantity generator of hazardous waste and can accumulate hazardous 
waste for 180 days before transferring the waste off site for disposal.  It is possible that small leaks or 
spills or hazardous waste could occur during accumulation or storage, although such releases would likely 
be discovered and contained promptly.  As previously stated, the depth of the groundwater also makes 
groundwater contamination from waste releases unlikely. 

The Industrial Sites Project would continue decommissioning facilities, which is unlikely to affect 
groundwater availability or quality due to the short duration of activity, the small quantity of 
contaminants that could be released, and the depth of the groundwater.  Nonpotable water demands for 
dust suppression during decommissioning would be temporary and make up only a small fraction of total 
water demand on the TTR. 

5.4.6.2.1.3 Nondefense Mission 

No new activities or facilities are proposed for the TTR; thus, no adverse impacts on groundwater quality 
or supply would occur. 

5.4.6.2.2 Expanded Operations Alternative 

No new activities or facilities are proposed for the TTR; thus, no adverse impacts on groundwater quality 
or supply would occur. 

5.4.6.2.2.1 National Security/Defense Mission 

As a result of the decision made under the Complex Transformation SPEIS (DOE 2008l), employment at 
the TTR would drop from the existing 106 personnel under the No Action Alternative to approximately 
43 personnel.  The amount of potable water use for NNSA would decrease by over 50 percent compared 
to the amount required under the No Action Alternative and would not result in any adverse impacts on 
groundwater availability.  No adverse impacts on groundwater quality at the TTR are expected under the 
Expanded Operations Alternative. 

5.4.6.2.2.2 Environmental Management Mission 

Impacts on groundwater quality and supply at the TTR under the Expanded Operations Alternative would 
be the same as those under the No Action Alternative. 
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5.4.6.2.2.3 Nondefense Mission 

No new activities or facilities are proposed for the TTR; thus, no adverse impacts on groundwater quality 
or supply would occur. 

5.4.6.2.3 Reduced Operations Alternative 

5.4.6.2.3.1 National Security/Defense Mission 

Under the Reduced Operations Alternative, activities involving fixed rocket launches, cruise missile 
operations, and fuel air explosives conducted under the Stockpile Stewardship and Management Program 
would cease.  The workforce associated with NNSA activities would decrease an additional 10 percent 
from the levels identified in the Complex Transformation SPEIS (DOE 2008l), to approximately 39 staff.  
The amount of potable water use for NNSA activities would decrease by over 50 percent compared to the 
amount required under the No Action Alternative and would not result in any adverse impacts on 
groundwater availability.  No adverse impacts on groundwater quality at the TTR are expected under the 
Reduced Operations Alternative. 

5.4.6.2.3.2 Environmental Management Mission 

Impacts on groundwater quality and supply at the TTR under the Reduced Operations Alternative would 
be the same as those under the No Action Alternative. 

5.4.6.2.3.3 Nondefense Mission 

No Nondefense Mission activities or facilities are proposed for the TTR; thus, no adverse impacts on 
groundwater quality or supply would occur. 

5.4.7 Biological Resources 

Impacts on biological resources would occur at the TTR due to ground-disturbing activities such as 
building modifications and environmental restoration (the criteria for evaluating biological impacts are 
listed in Section 5.1.7).  These impacts would result from military equipment field testing; drilling; 
grading; excavation; soil disturbance due to explosives testing; environmental remediation; fencing 
construction; and building decontamination or demolition.  Increased vehicular access would have a 
potential direct impact on wildlife in these areas due to the risk of road kills. 

There are very minor differences among the three alternatives addressed in this SWEIS regarding the 
types and levels of DOE/NNSA activities at the TTR.  For this reason, the following section addresses 
impacts at the TTR under all three alternatives. 

5.4.7.1 No Action, Expanded Operations, and Reduced Operations Alternatives 

5.4.7.1.1 National Security/Defense Mission 

Stockpile Stewardship and Management Program.  Weapons impact testing, flight test operation of 
gravity weapons, and passive testing would occur at the TTR.  Although these activities could potentially 
disturb native vegetation and affect wildlife habitat, they are generally conducted in sparsely to 
nonvegetated playa (the flat-floored bottom of an undrained desert basin that becomes at times a shallow 
lake) areas and in existing facilities.  For this reason, Stockpile Stewardship and Management Program 
activities at the TTR are not expected to reduce the viability of special status wildlife species significantly 
or have a negative impact on biodiversity, ecosystem functions, or springs in these areas.  Explosives tests 
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and detonations could startle wildlife, resulting in impacts on certain species.  If these detonations and 
explosives tests were to occur near vital water sources, they could cause wildlife to avoid them, which 
could significantly affect species that depend on those water sources.  Additionally, if detonations were to 
occur during the nesting season for birds, explosions could startle nesting birds, causing them to abandon 
their nests and resulting in a loss of eggs or young. 

Nuclear Emergency Response, Nonproliferation, and Counterterrorism Programs.  Other than 
providing airspace for counterterrorism activities, no nuclear emergency response, nonproliferation, and 
counterterrorism activities would be conducted at the TTR.  Therefore, no impacts on biological resources 
are anticipated.   

Work for Others Program.  Military research and development activities, such as ground-based robotics 
testing, remote-controlled vehicle testing, and rocket development, would be conducted under this 
program in previously undisturbed areas and existing facilities and would not disturb native vegetation.  
Activities that create sudden loud noises, such as rocket motor tests or rocket launches, would potentially 
disturb nesting birds, causing them to abandon their eggs or young in nests located within the project area. 

5.4.7.1.2 Environmental Management Mission 

Waste Management Program.  Short-term storage of hazardous waste, hydrocarbon-contaminated soil, 
asbestos, and PCB waste would continue at the TTR before this waste is disposed off site at a permitted 
facility.  Disposal of sanitary solid waste would continue on site at the TTR sanitary landfill.  No 
additional impacts on biological resources are expected to result from these ongoing activities. 

Environmental Restoration Program.  Soil remediation activities at the TTR may include onsite 
radiation surveys, soil cleanup, and fencing of contaminated areas.  These activities would likely occur on 
previously disturbed land.  However, fencing and soil excavation could potentially disturb native 
vegetation, although the amount of vegetation and soil that would be disturbed is not expected to reduce 
the viability of special status wildlife species or have a negative impact on biodiversity, ecosystem 
functions, or springs in these areas.  However, if disturbance of native vegetation occurs during the 
nesting season for birds, the eggs or young in nests located within the project area could be destroyed.  In 
the longer term, Environmental Restoration Program activities at the TTR would have a beneficial effect 
on biological resources because contamination would be removed or stabilized, some buildings would be 
removed, and areas would be revegetated with native plant species appropriate to the sites. 

Regarding the Industrial Sites Project, all but 1 of the 64 corrective action sites at the TTR have been 
closed.  Under each of the alternatives, operations involving field investigations to identify contaminated 
sites would continue, as would characterization and remediation of sites and D&D of facilities.  No 
impacts on biological resources are anticipated to result from these project activities. 

5.4.7.1.3 Nondefense Mission 

General Site Support and Infrastructure Program.  TTR facilities include 195 buildings, towers, and 
sheds.  Under each of the alternatives, small projects to maintain and repair TTR facilities would occur in 
previously disturbed areas, but are not expected to affect biological resources. 

The TTR area supports a number of nesting and wintering birds. Of particular note is the presence of 
large raptors. Raptors, due to their large size, and use of utility poles as perches are most susceptible to 
electrocution through the potential contact with phase conductors or other electrical equipment. 
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Extensive research has been conducted, and continues to be studied on the causes of bird electrocution 
and collision associated with electric transmission and distribution systems. Much if this research has 
been summarized by the Avian Power Line Interaction Committee (APLIC 2006).  Typically, avian risk 
occurs where 1) poles provide perching opportunities and conductor separation/spacing and/or proximity 
to other energized hardware creates electrocution potential and 2) where overhead wires cross traditional 
bird use areas and create collision potential.  The risk is greatest for large raptors. The risk may increase 
in weather that hinders flight maneuverability or when feathers are wet, thereby increasing conductivity. 

In August 2010, NNSA/SSO completed retrofitting four electrical transmission/distribution structures to 
reduce the risk of electrocution of larger birds, particularly raptors.  The retrofitting included new 
insulator caps, the re-routing of and insulation of jumpers and insulation of grounding wires. 

In the future, new construction and refurbishments at TTR would use of raptor safe pole design and wire 
configuration to help reduce avian mortality.  Regular surveys along the power lines will be conducted.  
Monitoring would be increased for any structures or lines segments that have any avian issues.  If the 
need for any type of mortality reduction measures are identify they will be fully developed in cooperation 
with state and federal agencies. 

Bird mortality incidents reported as a result of power outages or through incidental observations will be 
reviewed immediately. If the cause is related to an unprotected power pole or conductor issue, a mortality 
reduction action (i.e., retrofitting poles, installing protective coverings or installation of perch deterrents 
diverters) will be implemented accordingly, consistent with standard practices recommended by the 
Avian Power Line Interaction Committee (APLIC 2006). 

When a nest is detected in or around electrical transmission/distribution facilities, a risk assessment will 
be conducted to determine if nest removal or relocation is needed. If it is determined that the nest poses 
no risk to system function, maintenance procedures, or to the birds, the nest would be allowed to remain.  
If it is determined that the nest poses a potential risk, then a further assessment will be conducted to 
determine if the risk is imminent or not imminent. TTR will coordinate with the USFWS to determine 
whether the nest would need to be removed and discarded or relocated to an alternative location. 

Unless there is an immediate threat to birds or system function, nest removal or relocation (excluding 
eagles and state or federally listed species) would occur only during the non-breeding season when the 
nest is not being used or during the breeding season if the nest is unoccupied.  If removal or relocation of 
an eagle or state or federally listed species nest is necessary, TTR would coordinate with the USFWS 
regarding permitting and authorization pursuant to applicable regulations.  Nest removal or relocation 
would occur when the nest is occupied only in cases where it is deemed warranted based on the risk to 
system function or electrocution risk of the birds. Removal or relocation of an occupied nest would 
require coordination and permitting/authorization with the USFWS and/or Nevada Department of 
Wildlife. 

Conservation and Renewable Energy Program.  No renewable energy projects are planned for the 
TTR.  Energy efficiency measures, conservation measures, and best management practices would consist 
of small projects located in or adjacent to extant facilities.  These activities could potentially disturb 
native vegetation, although the amount of vegetation and soil that would be disturbed is not expected to 
reduce the viability of special status wildlife species significantly or have a negative impact on 
biodiversity, ecosystem functions, or springs in these areas.  However, if disturbance of native vegetation 
occurs during the nesting season for birds, the eggs or young in nests located within the project area could 
be destroyed. 
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5.4.8 Air Quality and Climate  

This section addresses air quality impacts from stationary and mobile air pollutant sources that would 
occur within and outside the TTR under the No Action, Expanded Operations, and Reduced Operations 
Alternatives.  For each of the alternatives, the ROI for air quality analysis encompasses Nye and Clark 
Counties in Nevada.  Stationary sources emissions would occur entirely within the TTR, while mobile 
sources emissions would occur mostly outside the TTR boundaries.  Emissions-generating activities 
within the TTR would be widely dispersed over the 280-square-mile area of the TTR.  Under all of the 
alternatives, emissions levels would not increase over current levels, so Nye County would continue its 
present attainment/nonclassified designation for all criteria pollutants.  Additional details supporting the 
information presented in this section can be found in Appendix D, Section D.2.4.1.1.   

General conformity determination.  Section 5.1.8 of this NNSS SWEIS includes a discussion of general 
conformity determinations.  Based on the de minimis thresholds presented in Table 5–31, the total 
emissions in Clark County under the No Action Alternative would not exceed the de minimis levels for 
carbon monoxide, nitrogen oxides, PM10, or VOCs in all cases.  Therefore, a general conformity analysis 
would not be required for any of the alternatives considered in this NNSS SWEIS. 

5.4.8.1 No Action Alternative 

5.4.8.1.1 Air Quality 

Calculations of emissions on and near the TTR.  Table 5–66 shows the midpoint (year 2015) annual air 
emissions of the criteria pollutants and hazardous air pollutants associated with various TTR activities 
under the No Action Alternative (from a combination of stationary and mobile sources).  The midpoint 
year represents the average annual emissions over the 10-year planning period, however these emissions 
would be expected to continue beyond the 10-year period.  The TTR contribution to the air emissions in 
Clark County would continue to be small and would decrease relative to 2008 emission levels (Chapter 4, 
Table 4–71).  Emissions of VOCs, nitrogen oxides, carbon monoxide, and PM10 from TTR sources (both 
mobile and stationary) in Clark County would decrease relative to 2008 emission levels by 0.11, 0.70, 
0.40, and 0.076 tons per year, respectively.  Most of the emission reductions at the TTR are associated 
with the phasing in of newer worker vehicles with lower emission reduction technology.  Thus, this action 
would not contribute to or cause additional violations of the carbon monoxide, ozone, or PM10 air quality 
standards.  Appendix D, Section D.2.4.1.1, provides more detail on how these emissions were 
determined, as well as source-type and vehicle-type characterization for mobile sources. 

5.4.8.1.2 Radiological Air Quality 

No activities under the No Action Alternative are expected to produce any aboveground radiation beyond 
the levels documented for 2008 baseline conditions in Chapter 4, Section 4.4.8.3. 
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Table 5–66  No Action Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants at the Tonopah Test Range in 2015 

Pollutant 

Annual Air Emissions (tons per year) 
Stationary 

Sources 
Government-

Owned Vehicles TTR Commuters Commercial Vendors Total 
Nye 

County Nye County 
Clark 

County 

Nye County 
Clark 

County 

Nye County 
Clark 

County 

Nye County 

Total On-TTR On-TTR On-TTR 
Off-TTR/ 
Off-NNSS On-TTR 

Off-TTR/ 
Off-NNSS On-TTR

Off-TTR/
Off NNSS 

PM10 <3.7 0.067 0.0099 0.0040 0.036 0.044 0.0019 0.19 0.054 <3.8 0.23 <4.0 
PM2.5 <3.7 0.051 0.0048 0.0024 0.021 0.036 0.0016 0.16 0.041 <3.8 0.18 <4.0 
CO <2.9 2.5 0.84 0.36 3.3 0.17 0.0078 0.77 1.0 <5.8 4.1 <10.8 
NOx <13.3 0.58 0.16 0.065 0.60 0.44 0.020 1.9 0.60 <14.0 2.5 <17.1 
SO2 <0.91 0.007 0.0021 0.00084 0.0076 0.00099 0.000043 0.0042 0.0031 <0.92 0.012 <0.93 
VOCs <0.96 0.044 0.023 0.010 0.091 0.048 0.0022 0.22 0.071 <1.0 0.31 <1.4 
Lead <0.01 0.0000027 0.00000062 0.00000026 0.0000024 0.0000019 0.000000090 0.0000089 0.0000025 <0.010 0.000011 <0.010 
Criteria 
Pollutant 
Total 

<21.8 3.2 1.0 0.44 4.0 0.70 0.032 3.1 1.7 <25.5 7.1 <34.3 

HAPs <1.1 0.0036 0.0018 0.00082 0.0074 0.0063 0.00029 0.029 0.0081 <1.1 0.036 <1.1 
< = less than; CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; TTR = Tonopah Test Range; NNSS = Nevada National Security Site; PM2.5 = particulate 
matter with an aerodynamic diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur 
dioxide; VOC = volatile organic compound. 
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5.4.8.1.3 Climate Change 

See Chapter 4, Section 4.4.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to TTR-related activities.  See Section 5.1.8 of this NNSS SWEIS for a 
discussion of methodology for this analysis.  Table 5–67 shows greenhouse gas emissions levels for 
TTR-related activities under the No Action Alternative.  The color coding in Table 5–67 corresponds to 
the greenhouse gas accounting requirement scopes under Executive Order 13514 (74 FR 52117) – blue 
shading corresponds to scope 1 direct emissions (on-site stationary and fugitive emissions, as well as on-
site company-owned vehicular emissions), orange shading corresponds to scope 2 indirect emissions 
(purchased electricity), and green shading corresponds to scope 3 indirect emissions not owned or directly 
controlled by TTR (commuting, product and waste transport and disposal, business travel, and product 
use). However, because efforts to account for scope 3 emissions are recent and accepted methods for 
calculating emissions are evolving the scope 3 emissions categories reported here are for those categories 
for which reliable and accessible data are available for estimating emissions (commuting and commercial 
vendor transport activity).  Specifically, Table 5–67 does not include emissions from business travel, 
leased assets, and outsourced assets or the greenhouse gas emissions associated with the extraction and 
production of purchase material and services. 

Traffic from commercial vendors would be by far the largest single source of greenhouse gas emissions 
related to TTR activities.  Overall, TTR-related activities under the No Action Alternative would create 
about 3,653 carbon-dioxide-equivalent tons of greenhouse gas emissions per year, about 87 percent 
smaller than the reporting level.  This represents a net reduction over current greenhouse gas emissions 
(4,166 tons in 2008) of about 12 percent. 

Table 5–67  No Action Alternative Greenhouse Gas Emissions 
by Tonopah Test Range Activity in 2015 

Source Type 
Carbon-Dioxide-Equivalent 

Emissions (tons per year) 
Fraction of Reference Point of 

27,558 Tons Per Year 
STATIONARY SOURCES 

Power generation 185 0.01 
Other stationary sources 332 0.01 

ALL STATIONARY SOURCES 517 0.02 
MOBILE SOURCES 

Onsite government vehicles  444 0.02 
Commuting 482 0.02 
Commercial vendors 2,210 0.08 

ALL MOBILE SOURCES 3,136 0.11 
ALL SCOPE 1 SOURCES 776 0.03 
ALL SCOPE 2 SOURCES 185 0.01 
ALL SCOPE 3 SOURCES 2,692 0.10 
TOTAL 3,653 0.13 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
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5.4.8.2 Expanded Operations Alternative 

5.4.8.2.1 Air Quality 

This section addresses air quality impacts from stationary and mobile air pollutant sources that would 
occur within and outside the TTR under the Expanded Operations Alternative.   

Calculations of emissions on and near the TTR.  Table 5–68 shows the midpoint (year 2015) annual air 
emissions for the criteria pollutants and hazardous air pollutants associated with various TTR activities 
under the Expanded Alternative (from a combination of stationary and mobile sources).  The midpoint 
year represents the average annual emissions over the 10-year planning period, however these emissions 
would be expected to continue beyond the 10-year period.  These emissions would be less than the levels 
projected under the No Action Alternative, as the Record of Decision for the Complex Transformation 
SPEIS (DOE 2008l) would occur under this Expanded Operations Alternative, resulting in smaller, more 
efficient operations and fewer employees at the TTR.  

The TTR contribution to air emissions in Clark County would continue to be small and would decrease 
relative to 2008 emission levels (Chapter 4, Table 4–71).  Emissions of VOCs, nitrogen oxides, carbon 
monoxide, and PM10 from all TTR sources would decrease in Clark County relative to 2008 emission 
levels by 0.15, 1.1, 0.99, and 0.11 tons per year, respectively.  Thus, this action would not contribute to or 
cause additional violations of the carbon monoxide, ozone, or PM10 air quality standards.  Appendix D, 
Section D.2.4.2.1, provides more detail on how these emissions were determined, as well as source-type 
and vehicle-type characterization for mobile sources. 

5.4.8.2.2 Radiological Air Quality 

Potential remediation activities may occur for the Soils Project corrective action units at the Clean Slate II 
and Clean Slate III sites.  If this remediation activity occurs, it would likely result in increased suspended 
particulates and higher radiological air emissions relative to those observed in the 2008 baseline 
conditions, as discussed in Chapter 4, Section 4.4.8.3.  However, if this remediation activity takes place at 
these sites, simultaneous ambient radiological air monitoring would also be performed to assess the 
potential for offsite impacts and the need for mitigating action.  



 

 

D
raft Site-W

ide Environm
ental Im

pact Statem
ent for the C

ontinued O
peration of the D

epartm
ent of Energy/N

ational N
uclear 

Security Adm
inistration N

evada N
ational Security Site and O

ff-Site Locations in the State of N
evada 

 

5-268 
 

Table 5–68  Expanded Operations Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants at the 
Tonopah Test Range in 2015 

Pollutant 

Annual Air Emissions (tons per year) 

Stationary 
Sources 

Government-
Owned Vehicles TTR Commuters Commercial Vendors Total 

Nye County Nye County 

Clark County 

Nye County 

Clark County 

Nye County 

Clark 
County 

Nye County 

Total On-TTR On-TTR On-TTR 
Off-TTR/ 
Off-NNSS On-TTR 

Off-TTR/
Off-NNSS On-TTR 

Off-TTR/ 
Off NNSS

PM10 <3.7 0.027 0.0040 0.0016 0.015 0.018 0.00077 0.077 0.022 <3.7 0.092 <3.8 

PM2.5 <3.7 0.021 0.0019 0.00097 0.0085 0.015 0.00065 0.065 0.017 <3.7 0.074 <3.8 
CO <2.9 1.0 0.34 0.15 1.3 0.069 0.0032 0.31 0.41 <4.1 1.6 <6.1 

NOx <13.3 0.24 0.065 0.026 0.24 0.18 0.0081 0.77 0.25 <13.3 1.0 <14.8 

SO2 <0.91 0.0029 0.00085 0.00034 0.0031 0.00040 0.000017 0.0017 0.0013 <0.91 0.0048 <0.92 
VOCs <0.96 0.018 0.0093 0.0041 0.037 0.019 0.00089 0.089 0.028 <0.98 0.13 <1.1 

Lead <0.01 0.0000011 0.00000025 0.00000011 0.00000097 0.00000077 0.000000037 0.0000036 0.0000010 <0.010 0.0000046 <0.01 

Criteria 
Pollutant 
Total 

<21.8 1.3 0.42 0.18 1.6 0.29 0.013 1.2 0.71 <23.3 2.8 <26.8 

HAPs <1.1 0.0015 0.00073 0.00033 0.0030 0.0026 0.00012 0.012 0.0033 <1.1 0.015 <1.1 
< = less than; CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; TTR = Tonopah Test Range; NNSS = Nevada National Security Site; PM2.5 = particulate matter with 
an aerodynamic diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers;; SO2 = sulfur dioxide; VOC = volatile 
organic compound. 
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5.4.8.2.3 Climate Change 

See Chapter 4, Section 4.4.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse gas emissions due to TTR-related activities.  See Section 5.1.8 for a discussion of 
methodology for this analysis.  Table 5–69 shows greenhouse gas emissions levels for TTR-related 
activities under the Expanded Operations Alternative.  The color coding in Table 5–69 corresponds to the 
greenhouse gas accounting requirement scopes under Executive Order 13514 (74 FR 52117) – blue 
shading corresponds to scope 1 direct emissions (on-site stationary and fugitive emissions, as well as on-
site company-owned vehicular emissions), orange shading corresponds to scope 2 indirect emissions 
(purchased electricity), and green shading corresponds to scope 3 indirect emissions not owned or directly 
controlled by TTR (commuting, product and waste transport and disposal, business travel, and product 
use). However, because efforts to account for scope 3 emissions are recent and accepted methods for 
calculating emissions are evolving the scope 3 emissions categories reported here are for those categories 
for which reliable and accessible data are available for estimating emissions (commuting and commercial 
vendor transport activity).  Specifically, Table 5–69 does not include emissions from business travel, 
leased assets, and outsourced assets or the greenhouse gas emissions associated with the extraction and 
production of purchase material and services.   

Traffic from commercial vendors would be by far the largest single source of greenhouse gas emissions 
related to TTR activities.  Overall, TTR-related activities under the Expanded Operations Alternative 
would create about 1,791 carbon-dioxide-equivalent tons of greenhouse gas emissions per year, about 
94 percent lower than the threshold reporting level.  This represents a net reduction over current 
greenhouse gas emissions (4,166 tons in 2008) of about 57 percent. 

Table 5–69  Expanded Operations Alternative Greenhouse Gas Emissions at the 
Tonopah Test Range in 2015 

Source Type 
Carbon-Dioxide-Equivalent 

Emissions (tons per year) 
Fraction of Reference Point of 

27,558 Tons Per Year 
STATIONARY SOURCES 

 Power generation 185 0.01 
 Other stationary sources 332 0.01 
ALL STATIONARY SOURCES 517 0.02 
MOBILE SOURCES 
 Onsite government vehicles  182 0.01 
 Commuting 196 0.01 
 Commercial vendors 896 0.03 
ALL MOBILE SOURCES 1,274 0.05 
ALL SCOPE 1 SOURCES 514 0.02 
ALL SCOPE 2 SOURCES 185 0.01 
ALL SCOPE 3 SOURCES 1,092 0.04 
TOTAL 1,791 0.06 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
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5.4.8.3 Reduced Operations Alternative 

5.4.8.3.1 Air Quality 

This section addresses air quality impacts from stationary and mobile air pollutant sources that would 
occur within and outside the TTR under the Reduced Operations Alternative.   

Calculations of emissions on and near the TTR.  Table 5–70 shows the midpoint (2015) annual air 
emissions for the criteria pollutants and hazardous air pollutants associated with various TTR activities 
under the Reduced Operations Alternative (from a combination of stationary and mobile source 
emissions).  The midpoint year represents the average annual emissions over the 10-year planning period, 
however these emissions would be expected to continue beyond the 10-year period.  These emissions 
would be less than the levels projected under the No Action Alternative, as the Record of Decision for the 
Complex Transformation SPEIS (DOE 2008l) would be implemented under this Reduced Operations 
Alternative, resulting in smaller, more-efficient operations and fewer employees at the TTR.  The TTR 
contribution to Clark County air emissions would continue to be small and would decrease relative to 
2008 emission levels (Chapter 4, Table 4–71).   

Emissions of VOCs, nitrogen oxides, carbon monoxide, and PM10 from all TTR sources would decrease 
in Clark County relative to 2008 emission levels by 0.15, 1.1, 1.0, and 0.11 tons per year, respectively.  
Thus, this action would not contribute to or cause additional violations of the carbon monoxide, ozone or 
PM10 air quality standards.  Appendix D, Section D.2.4.3.1, provides more detail on how these emissions 
were determined, as well as source-type and vehicle-type characterization for mobile sources. 

5.4.8.3.2 Radiological Air Quality 

No activities under the Reduced Operations Alternative are expected to produce aboveground radiation 
beyond the levels documented for 2008 baseline conditions in Chapter 4, Section 4.4.8.3. 

5.4.8.3.3 Climate Change 

See Chapter 4, Section 4.4.8.4, for general details on climate change science and greenhouse gas 
emissions. 

Greenhouse Gas Emissions Due to TTR-related Activities.  See Section 5.1.8 for a discussion of 
methodology for this analysis.  Table 5–71 shows greenhouse gas emissions levels from TTR-related 
activities under the Reduced Operations Alternative.  The color coding in Table 5–71 corresponds to the 
greenhouse gas accounting requirement scopes under Executive Order 13514 (74 FR 52117) – blue 
shading corresponds to scope 1 direct emissions (on-site stationary and fugitive emissions, as well as 
on-site company-owned vehicular emissions), orange shading corresponds to scope 2 indirect emissions 
(purchased electricity), and green shading corresponds to scope 3 indirect emissions not owned or directly 
controlled by TTR (commuting, product and waste transport and disposal, business travel, and product 
use). However, because efforts to account for scope 3 emissions are recent and accepted methods for 
calculating emissions are evolving the scope 3 emissions categories reported here are for those categories 
for which reliable and accessible data are available for estimating emissions (commuting and commercial 
vendor transport activity).  Specifically, Table 5–71 does not include emissions from business travel, 
leased assets, and outsourced assets or the greenhouse gas emissions associated with the extraction and 
production of purchase material and services. 
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Table 5–70  Reduced Operations Alternative Emissions of Criteria Pollutants and Hazardous Air Pollutants at the 
Tonopah Test Range in 2015 

Pollutant 

Annual Air Emissions (tons per year) 

Stationary 
Sources 

Government-
Owned 

Vehicles TTR Commuters Commercial Vendors Total 
Nye County Nye County 

Clark 
County 

Nye County 

Clark 
County 

Nye County 

Clark 
County 

Nye County 

Total On-TTR On-TTR On-TTR 
Off-TTR/ 
Off-NNSS On-TTR 

Off-TTR/ 
Off-

NNSS 
On-
TTR 

Off-TTR/ 
Off 

NNSS 
PM10 <3.7 0.025 0.0036 0.0015 0.013 0.016 0.0007 0.07 0.02 <3.7 0.083 <3.8 
PM2.5 <3.7 0.019 0.0018 0.00088 0.0077 0.013 0.00059 0.059 0.015 <3.7 0.067 <3.8 
CO <2.9 0.93 0.31 0.13 1.2 0.063 0.0029 0.28 0.37 <4.0 1.5 <5.8 
NOx <13.3 0.21 0.059 0.024 0.22 0.16 0.0074 0.7 0.22 <13.5 0.92 <14.7 
SO2 <0.91 0.0026 0.00077 0.00031 0.0028 0.00036 0.000016 0.0015 0.0011 <0.91 0.0043 <0.92 
VOCs <0.96 0.016 0.0085 0.0037 0.033 0.018 0.00081 0.081 0.027 <0.98 0.11 <1.1 
Lead <0.01 0.000001 0.00000023 0.000000096 0.00000088 0.0000007 0.000000033 0.0000033 0.00000093 <0.010 0.0000042 <0.010 
Criteria 
Pollutant 
Total 

<21.8 1.2 0.38 0.16 1.5 0.26 0.012 1.1 0.64 <23.2 2.6 <26.4 

HAPs <1.1 0.0013 0.00066 0.0003 0.0027 0.0023 0.00011 0.011 0.003 <1.1 0.014 <1.1 
CO = carbon monoxide; HAP = hazardous air pollutant; NOx = nitrogen oxides; TTR = Tonopah Test Range; NNSS = Nevada National Security Site; PM2.5 = particulate matter 
with an aerodynamic diameter less than or equal to 2.5 micrometers; PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 micrometers; SO2 = sulfur 
dioxide; VOC = volatile organic compound. 
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Table 5–71  Reduced Operations Alternative Greenhouse Gas Emissions at the 
Tonopah Test Range in 2015 

Source Type 
Carbon-Dioxide-Equivalent 

Emissions (tons per year) 
Fraction of Reference Point of 

27,558 Tons Per Year 
STATOINARY SOURCES 
 Power generation 185 0.01 
 Other stationary sources 332 0.01 
ALL STATIONARY SOURCES 516 0.02 
MOBILE SOURCES 
 Onsite government vehicles  164 0.01 
 Commuting 177 0.01 
 Commercial vendors 813 0.03 
ALL MOBILE SOURCES 1,155 0.04 
ALL SCOPE 1 SOURCES 496 0.02 
ALL SCOPE 2 SOURCES 185 0.01 
ALL SCOPE 3 SOURCES 990 0.04 
TOTAL 1,671 0.06 

Blue Scope 1 emissions 
Orange Scope 2 emissions 
Green Scope 3 emissions 
  

 

Traffic from commercial vendors would be by far the largest single source of greenhouse gas emissions 
related to TTR activities.  Overall, TTR-related activities under the Reduced Operations Alternative 
would create about 1,671 carbon-dioxide-equivalent tons of greenhouse gas emissions per year, about 
94 percent lower than the threshold reporting level.  This represents a net reduction over current 
greenhouse gas emissions (4,166 tons in 2008) of about 60 percent.  

5.4.9 Visual Resources 

5.4.9.1 No Action Alternative 

Under the No Action Alternative, current activities and operations would continue.  No proposed changes 
would affect existing visual resources associated with the TTR, and the scenic quality would remain 
Class B.  No mitigation would be required. 

5.4.9.2 Expanded Operations Alternative  

Under the Expanded Operations Alternative, there would be no changes at the TTR under the No Action 
Alternative and current activities and operations would continue.  There would be no changes to the 
existing visual environment, and the scenic quality would remain at Class B.  There would be no effect.  
No mitigation would be required. 

5.4.9.3 Reduced Operations Alternative  

Under the Reduced Operations Alternative, there would be no changes at the TTR under the No Action 
Alternative and current activities and operations would continue.  There would be no changes to the 
existing visual environment, and the scenic quality would remain at Class B.  There would be no effect.  
No mitigation would be required. 
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5.4.10 Cultural Resources 

At the TTR, Stockpile Stewardship and Management and Work for Others Program activities would not 
differ significantly among any of the alternatives.  All such activities would take place at existing 
facilities and would not, under normal operations, affect previously undisturbed land.  Construction of 
new buildings or development of new facilities is not proposed under any of the alternatives.  Therefore, 
Stockpile Stewardship and Management and Work for Others Program activities under all alternatives 
would not affect cultural resources. 

Environmental Restoration Program activities at the TTR would be the same under all three alternatives.  
The Clean Slate II and III sites would be remediated in accordance with an agreement among 
DOE/NNSA, the USAF, and the NDEP.  These Soils Project sites are previously disturbed, but are 
themselves considered by DOE/NNSA to be historically significant.  Therefore, prior to undertaking any 
remediation actions, DOE/NNSA, in compliance with Section 106, would consult with the State Historic 
Preservation Office prior to initiating such work to determine eligibility of the Clean Slate sites for 
inclusion on the NRHP and, if necessary, identify and implement appropriate mitigation measures. 

5.4.11 Waste Management 

DOE is expected to generate wastes from site operations at the TTR and from environmental restoration 
at the Nevada Test and Training Range, which includes the TTR.  Adequate management capacity is 
expected for all wastes as discussed below. 

Under all SWEIS alternatives, TTR operations are not expected to generate LLW, MLLW, TRU, or 
mixed TRU wastes.  (Environmental restoration, however, is projected to generate LLW as discussed 
below.)  The TTR would continue to be a small-quantity generator of hazardous waste under all 
alternatives; this waste would be stored on site for no more than 180 days before being transferred off site 
to permitted recycle or TSD facilities.  Under all of the alternatives, TTR operations would annually 
generate approximately 4 tons of hazardous waste that would be sent off site for disposal (including 
wastes regulated under authorities other than RCRA, such as PCBs and asbestos), as well as 
approximately 4 tons of waste that would be sent off site for recycling (including used oil, solid wastes, 
and other regulated wastes).   

Under all of the alternatives, DOE would annually generate approximately 460 cubic feet of construction 
debris that would be disposed at the TTR within USAF-operated landfills, as well as approximately 6,100 
cubic feet of solid waste that would be annually disposed on site.10  It is expected that this waste would be 
generated episodically; estimates were projected by averaging waste generation rates over 3 years of data 
(DOE 2009a; SNL 2007, 2008).  Under all of the alternatives, the TTR would annually generate a few 
thousand cubic feet of sanitary solid waste per year; this small quantity is not expected to vary 
significantly among the alternatives because TTR personnel requirements are small and are not expected 
to vary among the alternatives (Section 5.4.4).  It is expected that this waste would continue to be 
disposed at a TTR landfill operated by the USAF.   

Under the No Action and Reduced Operation Alternatives, environmental restoration at the TTR and 
Nevada Test and Training Range would generate approximately 2.9 million cubic feet of LLW over 
10 years, a portion of which may be TRU waste11  The volume of this environmental restoration waste 

                                                      
10 Adequate disposal capacity is expected at the NNSS and commercial landfills.  NNSS landfill capacity is addressed in 

Section 5.1.11.  Regarding commercial landfills, as of 2010, over three dozen municipal solid and industrial waste landfills 
were permitted in Nevada (NDEP 2010b). 

11 Any TRU generated at the TTR would be sent to the NNSS Area 5 RWMC for storage pending offsite shipment to WIPP for 
disposal or INL for characterization. 
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would rise to approximately 11 million cubic feet of LLW under the Expanded Operations Alternative 
(again, a portion of this may be TRU waste).   

Under the No Action and Reduced Operations Alternatives, waste management activities from operations 
and environmental restoration are not expected to generate wastes that cannot be accommodated by 
existing recycle or TSD capacity.  It is expected that LLW from environmental restoration activities 
would be transported to the NNSS for disposal in the Area 5 RWMC, although disposal could also occur 
at the Area 3 RWMS if that facility were reopened.  It is not expected that the combined LLW volumes 
from all in-state and out-of-state generators would exceed available waste disposal capacity at the NNSS; 
however, additional options for managing environmental restoration waste could be considered, as 
discussed below and in Section 5.1.11.1.1.   

Regarding nonradioactive wastes, there are several dozen facilities for disposal of hazardous waste in 
Nevada or nearby states, and disposal capacity for solid waste is available at the TTR and offsite 
locations, including the NNSS and commercial landfills.  Recycle capacity for solid and hazardous 
materials is also available (Section 5.1.11.1.1).  Consequently, generation of nonradioactive wastes under 
the No Action and Reduced Operations Alternatives is not expected to strain available nonradioactive 
waste disposal capacity.   

Under the Expanded Operations Alternative, additional LLW is projected to be generated from 
environmental restoration activities, as discussed above.  One option for disposition of this waste is to 
transport it to the NNSS for disposal in the Area 5 RWMC, although disposal could also occur at the 
Area 3 RWMS if that facility were reopened.  Under this option, waste from environmental restoration 
activities at the TTR and Nevada Test and Training Range could constitute approximately 21 percent of 
all LLW to be disposed at the NNSS under the Expanded Operations Alternative.  For this reason, as well 
as the large number of shipments of LLW that would be required to transport the waste to the NNSS for 
disposal (Section 5.4.3), additional options for managing this environmental restoration waste could be 
considered, including closure in place (stabilizing existing contamination in place) or construction and 
operation of dedicated disposal facilities for this waste that are proximal to the waste generation sources 
(Section 5.1.11.1.1). 

Under the Expanded Operations Alternative, the same quantities of nonradioactive wastes are projected as 
under the No Action and Reduced Operations Alternatives.  Therefore, the same conclusions regarding 
adequate disposition capacity for nonradioactive wastes apply under all of the alternatives. 

5.4.12 Human Health 

The approach to evaluating human health impacts is discussed in Section 5.1.12.  The criteria for 
evaluating human health impacts are included in that discussion. 

5.4.12.1 Normal Operations  

5.4.12.1.1 No Action Alternative 

National Security/Defense, Environmental Management, and Nondefense Mission activities are not 
expected to cause radioactive releases that would affect the public or workers.  Radiological doses from 
the TTR would be from legacy radioactive materials that become resuspended and transported by the 
wind.  The annual dose to an MEI and the population within 50 miles of the TTR would be 
0.024 millirem and much less than 1 person-rem, respectively, as reported in Chapter 4, Section 4.4.12.1.  
The increased risk of an LCF for the MEI would be 1 × 10-8 (1 chance in 100 million).  The calculated 
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number of LCFs associated with this annual population dose is 0.0006, implying that the most likely 
result would be no additional LCFs in the population. 

Radiological doses to workers could also come from legacy radioactive materials.  Because the source 
would be legacy contamination, it was assumed that all workers would receive a dose and that the dose 
would approximate the average historical dose received by radiation workers at TTR (12 millirem per 
year [see Chapter 4, Section 4.4.12.2]).  Based on an estimate of 106 workers under the No Action 
Alternative (see Section 5.1.4.1), the estimated worker dose would be 1.3 person-rem per year.  The 
calculated annual LCF risk of 0.0008 implies that no additional LCFs would be expected in the worker 
population.  

The potential for occupational injury and illness was estimated for TTR activities using rates based on 
DOE experience (DOE 2010i) (see Appendix G for details).  The number of TRCs and DART cases were 
projected based on the number of FTEs estimated for this alternative.  Under this alternative, a total of 
1.6 TRCs and 0.7 DART cases per year were calculated. 

Noise.  Fuel–air explosives experiments at the TTR under the Stockpile Stewardship and Management 
Program would instantaneously cause high noise levels.  These increases would be intermittent and 
temporary and are not expected to result in any appreciable noise level increases beyond the TTR 
boundary.  Additionally, because the TTR is located in a remote area and is essentially surrounded by the 
Nevada Test and Training Range to the west, east, and south, potential noise impacts on residents near the 
TTR would be minimal.  Daily traffic volumes are expected to remain unchanged or similar to current 
conditions, and negligible increases in traffic noise are expected under the No Action Alternative. 

5.4.12.1.2 Expanded Operations Alternative 

Under the Expanded Operations Alternative, no new activities would occur, but a larger amount of 
environmental restoration work would be performed.  Because additional soil would be disturbed from 
the higher level of environmental restoration cleanup, it is assumed that the dose rate would be higher by 
a factor of 2.  Based on an estimate of 43 workers (see Section 5.1.4.1), the estimated worker dose would 
be 1.0 person-rem per year.  The calculated annual LCF risk of 0.0006 implies that no additional LCFs 
would be expected in the worker population. 

The potential for occupational injury and illness for TTR activities would be less under the Expanded 
Operations Alternative than the No Action Alternative because fewer employees would be at the site.  
Based on the number of FTEs estimated for this alternative, a total of 0.7 TRCs and 0.3 DART cases per 
year were calculated. 

Noise – Under the Expanded Operations, noise impacts on offsite receptors would mainly result from the 
increase in daily truck traffic.  Similar to the No Action Alternative, fuel–air explosives experiments at 
the TTR under the Stockpile Stewardship and Management Program would instantaneously cause high 
noise levels.  The number of shipments to the TTR under the Waste Management Program would increase 
threefold.  Up to 14 daily truck trips to the TTR could occur on any given day.  This increase would 
contribute to small increases in baseline noise conditions along the main roadways leading to the TTR. 

5.4.12.1.3 Reduced Operations Alternative 

Under the Reduced Operations Alternative, there would be an overall reduction in the level of activity at 
TTR.  Using the same basis of analysis as used for the No Action Alternative and an estimate of 39 
workers (see Section 5.1.4.1), the estimated worker dose would be 0.47 person-rem per year.  The 
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calculated annual LCF risk of 0.0003 implies that no additional LCFs would be expected in the worker 
population. 

The potential for occupational injury and illness for TTR activities would be less under the Reduced 
Operations Alternative than the No Action Alternative because fewer employees would be at the site.  
Based on the number of FTEs estimated for this alternative, a total of 0.6 TRCs and 0.3 DART cases per 
year were calculated. 

Noise.  Under the Reduced Operations Alternative, fuel–air explosives experiments at the TTR would not 
occur; therefore, any potential noise impacts on onsite workers or offsite receptors would be eliminated.  
Daily vehicle trips to the TTR and, therefore, associated traffic noise, would be similar to those described 
under the No Action Alternative. 

5.4.12.2 Facility Accidents 

5.4.12.2.1 No Action Alternative 

Table 5–72 presents the public and worker radiological consequences (the impacts of an accident if it 
were to occur) of accidents at the TTR under the No Action Alternative.  Table 5–73 combines the 
estimated frequency of the postulated accidents with the potential consequences to present the estimated 
annual risk of an increased likelihood of an LCF due to accidents at the TTR.  Appendix G presents the 
methods used to develop the estimated consequences and risks.   

Under the No Action Alternative, National Security/Defense Mission activities would include 
experiments with joint test assemblies, which are part of a nuclear-explosive-like assembly.  The 
maximum reasonably foreseeable accident would involve the release of radioactive and toxic material due 
to a structural failure, drop, seismic event, fire, explosion, or aircraft impact involving a joint test 
assembly.  The accident could release small quantities of uranium, lithium, and beryllium.   

Since the 1996 NTS EIS (DOE 1996c), Stockpile Stewardship and Management Program activities at the 
TTR have changed substantially, with the result that some of the activities evaluated in the 1996 NTS EIS 
are not included under the No Action Alternative.  For example, the activity that resulted in the maximum 
reasonably foreseeable radiological accident, the failure of an artillery-fired test assembly, is not included 
under any of the alternatives evaluated in this SWEIS.  

Accident scenarios associated with environmental restoration activities at the TTR that are performed as 
part of the Environmental Management Mission were evaluated under the No Action Alternative.  These 
accident scenarios involved the release of radioactive material due to a single container spill, a multiple 
container fire, and an aircraft crash into multiple containers.  The maximum reasonably foreseeable 
accident for the TTR environmental restoration activities is an aircraft crash and fire.  The estimated 
probability of this type of event is in the range of 1.7 × 10-6 (1 chance in 590,000) per year of operation.  
If this accident were to occur, the MEI would receive a dose of 0.00034 rem, with a corresponding LCF 
risk of 2 × 10-7 (1 chance in 5,000,000).  The offsite population within 50 miles would receive a dose of 
0.012 person-rem; the calculated number of LCFs associated with this dose is 7 × 10-6, implying that the 
most likely outcome would be no additional LCFs in the exposed population.  A noninvolved worker 
outside the immediate area of the crash could receive a dose of 1.5 rem, with an associated LCF risk of 
9 × 10-4 (1 chance in 1,100).  When the probability of the accident is taken into consideration, the risk to 
the offsite public or a noninvolved worker would be negligible.   

No reasonably foreseeable major TTR accident scenarios that could cause exposure to noninvolved 
workers or the public were identified for the ongoing Nondefense Mission.   
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Table 5–72  Tonopah Test Range Accident Radiological Consequences – 
No Action, Expanded Operations, and Reduced Operations Alternatives 

Accident Scenario 

Offsite Population 
Onsite Noninvolved 

Worker 
Maximally Exposed 

Individual 
Population 

within 50 Miles 
Dose 
(rem) 

LCF 
Risk a 

Dose 
(person-rem)

Number of 
LCFs b 

Dose 
(rem) 

LCF 
Risk  a 

National Security/Defense Mission 
Joint test assembly – radiological  1.7 × 10-5 1 × 10-8 5.9 × 10-4 0 (4 × 10-7) 0.075 5 × 10-5 
Sealed source aircraft impact fire  2.5 × 10-9 2 × 10-12 1.1 × 10-7 0 (7 × 10-11) 1.2 × 10-5 7 × 10-9 

Environmental Management Mission – Environmental Restoration Program 

One-container spill 3.4 × 10-9 2 × 10-12 1.2 × 10-7 0 (7 × 10-11) 1.5 × 10-5 9 × 10-9 

Three-container fire 2.5 × 10-8 2 × 10-11 1.1 × 10-6 0 (7 × 10-10) 1.2 × 10-4 7 × 10-8 

Aircraft crash and fire 3.4 × 10-4 2 × 10-7 0.012 0 (7 × 10-6) 1.5 9 × 10-4 

LCF = latent cancer fatality; rem = roentgen equivalent man. 
a Increased risk of an LCF to an individual, assuming the accident occurs.  The risk value is doubled for individual doses exceeding 

20 rem. 
b The reported value is the projected number of LCFs in the population, assuming the accident occurs, and is therefore presented as a 

whole number.  The result calculated by multiplying the collective population dose by the risk factor (0.0006 LCFs per person-rem) 
is shown in parentheses. 

 

Table 5–73  Tonopah Test Range Accident Radiological Risks a – 
No Action, Expanded Operations, and Reduced Operations Alternatives 

Accident Frequency b 

Offsite Population Onsite 
Noninvolved 

Worker 
Maximally Exposed 

Individual 
Population within 

50 Miles 
National Security/Defense Mission 

Joint test assembly – radiological  6 × 10-6 6 × 10-14 2 × 10-12 3 × 10-10 
Sealed source aircraft impact fire  10-4 to 10-6 2 × 10-16 7 × 10-15 7 × 10-13 

Environmental Management Mission – Environmental Restoration Program 
One-container spill 3 × 10-2 6 × 10-14 2 × 10-12 3 × 10-10 
Three-container fire 4 × 10-6 8 × 10-17 3 × 10-15 3 × 10-13 
Aircraft crash and fire 1.7 × 10-6 3 × 10-13 1 × 10-11 2 × 10-9 
a The risk is the annual increased likelihood of an LCF in the MEI or noninvolved worker or the increased likelihood of a 

single LCF occurring in the offsite population, accounting for the estimated probability (frequency) of the accident 
occurring.  

b The estimated frequency is on an annual basis. 
 

After accounting for the frequency of the postulated accidents, the estimated highest risk accident would 
be the aircraft crash and fire accident.  Table 5–73 shows that the annual increased likelihood of an LCF 
from this accident for the MEI, the offsite population, or a noninvolved worker is essentially zero. 

5.4.12.2.2 Expanded Operations Alternative 

The accident impacts at the TTR under the Expanded Operations Alternative would be the same as those 
under the No Action Alternative, as presented in Tables 5–72 and 5–73.  None of the new or expanded 
activities was determined to have potential accident impacts that would have more than negligible 
radiological or chemical impacts on noninvolved workers, the public, or the environment.  At the 
expanded level of operations, the frequencies of some hazardous activities that might lead to accidents 
could change.  However, given the uncertainty in accident frequency estimation regarding very rare 
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accidents that are not expected to happen within the operating lifetime of a facility or activity, the overall 
accident frequencies would still remain within the broad frequency categories, such as “extremely 
unlikely” (10-4 to 10-6 per year). 

5.4.12.2.3 Reduced Operations Alternative 

The accident impacts at the TTR under the Reduced Operations Alternative would be the same as those 
under the No Action Alternative, as presented in Tables 5–72 and 5–73.  Although some National 
Security/Defense Mission activities would be reduced or eliminated under this alternative, environmental 
restoration activities would continue the same as under the No Action Alternative.  None of the reductions 
in activities was determined to result in more than negligible changes in the radiological or chemical risks 
to the public or workers. 

5.4.13 Environmental Justice 

5.4.13.1 No Action Alternative 

Impacts to human health would not be significant under any alternative. Similarly, direct and cumulative 
effects on environmental resources are not expected to result in significant adverse impacts to the public 
within the ROI. 

Impacts on low-income and minority populations under the No Action Alternative, as discussed in the 
other sections in this chapter, would be the same as those on the general population.  Therefore, no 
disproportionately high and adverse impacts on minority and low-income populations are expected.    

5.4.13.2 Expanded Operations Alternative 

Impacts under the Expanded Operations Alternative would be the same as those described under the 
No Action Alternative in Section 5.4.13.1.   

5.4.13.3 Reduced Operations Alternative 

Impacts under the Reduced Operations Alternative would be the same as those described under the 
No Action Alternative in Section 5.4.13.1.   

5.5 Aggregated Environmental Consequences 

The preceding sections of this chapter present potential environmental consequences (impacts) associated 
with activities at specific NNSA facilities.  The majority of these impacts would occur in geographically 
separate settings or over different periods of time and would not directly affect the same environmental 
resources or populations.  However, NNSA has identified some instances in which impacts associated 
with two or more facilities could occur within the same environmental setting and time periods and can be 
quantitatively added to determine the total (aggregated) impact on the affected resources. 

Table 5–74 presents aggregated direct impacts on socioeconomics and air quality associated with the 
three alternatives evaluated in this SWEIS. 
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Table 5–74  Aggregated Impacts from all National Nuclear Security Administration Sites 
Impact Category No Action Expanded Operations Reduced Operations

Socioeconomics – Direct Employment Change in 
Clark County, Nevada a 

+115 +759 –146 

Socioeconomics – Direct Employment Change in Nye 
County, Nevada a 

+35 +163 –110 

 
Air Emissions – Criteria Pollutants in Clark County, 
Nevada (tons per year) b 

122.8 156.11 112.44 

Air Emissions – Criteria Pollutants in Nye County, 
Nevada (tons per year) b 

113.97 166.23 104.16 

Air Emissions – Hazardous Air Pollutants in Clark 
County, Nevada (tons per year) b 

0.43 0.49 0.41 

Air Emissions – Hazardous Air Pollutants in Nye 
County, Nevada (tons per year) b 

1.39 1.41 1.29 

Air Emissions – Greenhouse Gas Emissions (tons per 
year; all sites combined) b 

54,870 63,713 50,962 

a Excludes temporary construction-related employment and indirect economic effects, but includes permanent positions 
associated with a commercial solar power generation facility. 

b Includes emissions from ongoing activities and employees’ commutes, calculated at the midpoint year, and excludes 
temporary construction activities. 

 

Note that previous discussions of traffic (Section 5.1.3.2) and waste management (Section 5.1.11) already 
present aggregated impacts in summary form, where appropriate.  For example, traffic levels and level of 
service on local roadways are included in accounts for commuter traffic associated with multiple NNSA 
facilities.  LLW disposed at the NNSS under each alternative includes environmental remediation wastes 
that may be generated at the TTR. 

Chapter 6, “Cumulative Impacts,” presents a discussion of cumulative effects that considers the effects of 
past and reasonably foreseeable future actions, as well as actions proposed under this SWEIS, and also 
considers a larger ROI than that analyzed in this chapter. 
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