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4. ENVIRONMENTAL IMPACTS OF REPOSITORY
CONSTRUCTION, OPERATIONS, MONITORING, AND
CLOSURE

This chapter describes preclosure environmental impacts that could result from the Proposed Action,
which is to construct, operate, monitor, and eventually close a geologic repository for the disposal of
spent nuclear fuel and high-level radioactive waste at Yucca Mountain.

Preclosure refers to the time from the beginning of construction to final repository-closure and includes
the construction analytical period, operations analytical period, monitoring analytical period, and
closure analytical period that the U.S. Department of Energy (DOE or the Department) analyzed.
Chapter 5 of this Final Supplemental Environmental Impact Statement for a Geologic Repository for the
Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County,
Nevada (DOE/EIS-0250F-S1) (Repository SEIS) discusses the environmental consequences of
postclosure repository performance—that period out to 10,000 years and beyond after repository-closure.
Chapter 6 discusses the environmental consequences of transportation, and Chapter 7 discusses the
environmental consequences of the No-Action Alternative.

Section 4.1 describes potential environmental impacts from activities at the repository site and from
offsite manufacturing of repository components [for example, transportation, aging, and disposal (TAD)
canisters, waste packages, and drip shields]. It also describes the impacts from proposed special-use
airspace above the repository. The methods DOE used in the analyses to predict the potential impacts in
this section were conservative. This means that the predicted results are likely to be higher than the actual
values that would be measured or observed. Examples of conservative methods included not considering
best management practices for dust suppression in the predictive release and concentration analyses for
particulate matter, not taking credit for demonstrated successful remediation and reclamation efforts in
the disturbed land analyses, and not applying DOE radiation protection program objectives such as As
Low As Reasonably Achievable into worker radiation exposure analyses. The occupational and human
health and safety and accident analyses used multiple methods that were conservative, which increases
the likelihood that the predicted results would be higher than the actual measured or observed values.
Each of the resource sections in this chapter and any associated appendices provide the specifics of the
analyses.

Since DOE completed the Final Environmental Impact Statement for a Geologic Repository for the
Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County,
Nevada (DOE/EIS-0250F; DIRS 155970-DOE 2002, all) (Yucca Mountain FEIS), it has modified its
repository design and operational plans. These modifications have resulted in changes to information for
the analyses of potential environmental impacts and, therefore, resulted in new impact analyses for each
of the 15 resource and subject areas evaluated in this Repository SEIS. Land disturbance, water and fuel
use, number of repository workers, and credible accidents from repository-related activities are examples
of information DOE used for analysis of impacts that have changed since the completion of the FEIS.
This new information, in turn, resulted in changes to the impact analyses for multiple resource areas. For
example, new information for land disturbance required a reevaluation of impacts to land use and
ownership, air quality, hydrology, biological resources and soils, cultural resources, aesthetics, and noise.
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DEFINITIONS OF DURATION TERMS

Repository SEIS analytical periods:
Four timeframes are defined for use in this Repository SEIS to best evaluate potential
preclosure environmental impacts:

+ Construction analytical period: 5 years—Begins upon receipt of the construction
authorization from the NRC and ends prior to receipt of a license to receive and possess
radiological materials. Activities would include site preparation, surface construction, and
subsurface development.

* Operations analytical period: 50 years—Begins upon receipt of a license to receive and
possess radiological materials and ends upon emplacement of the final waste package.
Activities would include receipt, handling, aging, emplacement, and monitoring of waste, as
well as continued construction of surface and subsurface facilities.

* Monitoring analytical period: 50 years—Begins upon emplacement of the final waste
package. Activities would include maintaining active ventilation of the repository for as long
as 50 years, remotely inspecting waste packages, and continuing investigations in support
of predictions related to postclosure performance.

* Closure analytical period: 10 years—Overlaps the last 10 years of the monitoring period
and includes activities that would begin upon receipt of a license amendment to close.
Activities would include decommissioning and demolishing surface facilities, emplacing drip
shields, backfilling subsurface-to-surface openings, restoring the surface to its approximate
condition before repository construction, and constructing monuments to mark the site.

Operational phases:
Four phases used in DOE’s application for construction authorization to indicate when specific
facilities are expected to be operational under the planned phased construction. Operational
phases are Phase 1, Phase 2, Phase 3, and Phase 4.

Preclosure:
The timeframe from construction authorization to repository closure.

Postclosure:
The timeframe after permanent closure of the repository through the 1 million years analyzed
in this Repository SEIS.

Repository-closure:
The point in time when activities associated with the closure analytical period, such as decom-
missioning and demolishing surface facilities and backfilling subsurface-to-surface openings,
have been completed. Permanent closure of the repository would be complete; postclosure
timeframe would begin.

Where noted in this chapter of the Repository SEIS, DOE summarizes, incorporates by reference, and
updates Chapter 4 of the Yucca Mountain FEIS (DIRS 155970-DOE 2002, pp. 4-1 to 4-128) and presents
new information, as applicable, from studies and investigations that continued after the completion of the
FEIS. If the Department did not use information from the FEIS, but rather based the impact analysis in a
subsection on new information, the introduction to that subsection so states and does not reference the
FEIS. To ensure that the source of the information is clear, DOE states it is summarizing, incorporating
by reference, and updating the FEIS in the introduction to each applicable section or subsection of
Section 4.1.
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Section 4.2 describes potential environmental impacts of waste retrieval if this option became necessary.
The current concept for retrieval has not changed from that which DOE analyzed in the Yucca Mountain
FEIS, which is summarized and incorporated by reference.

Section 4.3 presents a new section that evaluates actions that include repair, replacement, or improvement
of existing Yucca Mountain Project facilities that would enable DOE to continue ongoing operations,
scientific testing, and routine maintenance until the U.S. Nuclear Regulatory Commission (NRC) decides
whether to authorize construction of a repository. DOE needs to improve the Yucca Mountain site
infrastructure not only to ensure safety for workers, regulators, and visitors, but also to comply with
applicable environmental, health, and safety standards and DOE Directives. The Department could
implement these specific elements before it received construction authorization from the NRC. Before
implementation, a Record of Decision on this Repository SEIS will present any decisions DOE might
make in relation to the improvements. These actions would be independent of repository construction.

4.1 Preclosure Environmental Impacts of Construction,
Operations, Monitoring, and Closure of a Repository

This section describes the preclosure environmental impacts from the Proposed Action. DOE has
described these impacts by the analytical periods of the Proposed Action—construction, operations,
monitoring, and closure—and the activities (some of which overlap) associated with them.

The following paragraphs summarize the periods and associated activities DOE has evaluated in this
Repository SEIS. Chapter 2 (Table 2-1) of this Repository SEIS describes these periods and activities in
detail.

Construction Analytical Period (5 Years)
The construction analytical period would begin when the NRC authorized DOE to build the repository.

For analysis purposes, this Repository SEIS assumes construction would begin in about 2012 and would
be complete upon receipt of the NRC license to receive and possess radiological materials. Site
preparation would include such activities as the demolition or relocation of existing facilities, excavation
of fill material down to the original ground contours, and placement and compaction of engineered
backfill in the areas of facility construction. The Department would construct new surface facilities and
balance of plant facilities (which would include infrastructure) necessary for initial receipt and
emplacement of spent nuclear fuel and high-level radioactive waste. In addition, DOE would begin
development (excavation and preparation for use) of the subsurface facility.

Operations Analytical Period (up to 50 Years)

For this analysis, DOE assumed that repository operations would begin in 2017, after it received a license
from the NRC to receive and possess spent nuclear fuel and high-level radioactive waste. The operations
analytical period would include continued construction of surface facilities and development (excavation
and preparation for use) of the subsurface repository, receipt and handling of spent nuclear fuel and high-
level radioactive waste in surface facilities, and emplacement of these materials in the completed portions
of the repository. Surface facility construction activities would continue for approximately 5 years into
the operations period. Development activities would last 22 years and would be concurrent with handling
and emplacement. Handling and emplacement activities would last up to 50 years.
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Monitoring Analytical Period (50 Years)

Monitoring of the emplaced material and maintenance of the repository would start with the first
emplacement of a waste package and would continue through the closure analytical period. After the
completion of the operations analytical period (emplacement), the monitoring analytical period that DOE
used for analysis in this Repository SEIS would begin. Monitoring would be the primary activity. DOE
would maintain the repository in a configuration that enabled continued monitoring and inspection of the
waste packages, continued investigations in support of long-term repository performance (the ability to
isolate waste from the accessible environment), and the retrieval of waste packages, if necessary. This
period would last 50 years. DOE has also analyzed the potential for a monitoring period of up to 250
years. This analysis is included in Appendix A, Section A.6.

Closure Analytical Period (10 Years)

Repository closure would occur after DOE applied for and received a license amendment from the NRC.
Closure would take 10 years and would occur during the last 10 years of the monitoring analytical period.
The closure of the repository facilities would include the following activities:

¢ Emplacing the drip shields,

¢ Removing and salvaging reusable equipment and materials,

e Backfilling and sealing subsurface-to-surface openings,

¢ Constructing monuments to mark the area,

e Decommissioning and demolishing surface facilities, and

e Restoring the surface to its approximate condition before repository construction.

411 IMPACTS TO LAND USE AND OWNERSHIP

This section describes potential land use and ownership impacts from activities under the Proposed
Action. The region of influence for land use and ownership impacts is the analyzed land withdrawal area
and an area to the south that DOE proposes to use for offsite facilities and an access road from

U.S. Highway 95. Congress would define the actual land withdrawal area. The analysis considered
impacts from direct disturbances in relation to proposed repository construction, operations, monitoring,
and closure as well as construction and operation of the access road and offsite facilities. It also
considered impacts from the transfer of lands to DOE control. Section 4.1.1.1 summarizes, incorporates
by reference, and updates Section 4.1.1.1 of the Yucca Mountain FEIS (DIRS 155970-DOE 2002, pp. 4-5
and 4-6). Section 4.1.1.2 provides a new analysis based on the modified design and operational plan.
Section 4.1.15 describes the requirement for airspace restrictions and the impacts to airspace use from
these restrictions.

4111 Impacts to Land Use and Ownership from Land Withdrawal

To develop a repository at Yucca Mountain, DOE would have to obtain permanent control of the geologic
repository operations area, currently under the control of DOE (National Nuclear Security
Adminsitration), the U.S. Department of Defense (U.S. Air Force), and the U.S. Department of the
Interior (Bureau of Land Management). This would require Congressional action. The geologic
repository operations area would occupy a small portion of a larger area [600 square kilometers (230
square miles or approximately 150,000 acres)], which would include a buffer zone. Because Congress
has not withdrawn this land, this Repository SEIS refers to the 230 square miles as the analyzed land
withdrawal area.
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At present, the Bureau of Land Management administers approximately 180 square kilometers

(44,000 acres) of the analyzed land withdrawal area. Most of this area is associated with the current right-
of-way (N-47748) for previous site characterization activities. As such, with the exception of about
17.22 square kilometers (4,255.50 acres) near the site of the proposed repository (67 FR 53359) and an
existing patented mining claim, these lands are available for public uses such as mineral exploration,
recreation, and grazing. Congress granted these rights under various federal laws, such as the Federal
Land Policy and Management Act of 1976, as amended (43 U.S.C. 1701 et seq.).

The Bureau of Land Management would conduct mineral examinations to assess valid existing rights in
all mining claims within the lands subject to the permanent legislative withdrawal. DOE would provide
just compensation for the acquisition of such valid property rights. DOE, in consultation with the U.S.
Air Force and the Bureau of Land Management, as appropriate, would manage the withdrawn land in
accordance with the Federal Land Policy and Management Act of 1976, the conditions of the permanent
legislative withdrawal set forth by Congress, and other applicable laws.

41.1.2 Impacts to Land Use and Ownership from Construction, Operations,
Monitoring, and Closure

During the construction, operations, and monitoring analytical periods, DOE would disturb or clear land
for subsurface and surface facility construction. The total land disturbance for the proposed repository,
access road, and offsite facilities would be approximately 9 square kilometers (2,200 acres).

Land disturbances would include approximately 8.5 square kilometers (2,100 acres) of small
noncontiguous areas inside the analyzed land withdrawal area. Most of the surface facilities and
disturbed land would be in the geologic repository operations area (Chapter 2, Section 2.1.2). Repository
activities would not conflict with current land uses on adjacent lands under control of the Bureau of Land
Management, U.S. Air Force, and DOE.

The Proposed Action would disturb approximately 0.57 square kilometer (140 acres) of Bureau of Land
Management land outside the analyzed land withdrawal area for construction of offsite facilities and an
access road from U.S. Highway 95. DOE would relocate the current access road intersection with

U.S. Highway 95 approximately 0.39 kilometer (0.24 mile) to the southeast to line up with the
intersection of Nevada State Route 373 and U.S. Highway 95. The projected volume of traffic could be
handled by acceleration and deceleration lanes and a controlled access at the Gate 510/State Route
373/U.S. Highway 95 intersection. The estimated area for such an intersection would be approximately
0.11 square kilometer (28 acres). Because the existing highway through this area uses approximately
0.065 square kilometer (16 acres), only about 0.049 square kilometer (12 acres) of new land would be
necessary. Approximately 0.097 square kilometer (24 acres) would be necessary for 1.6 kilometers

(1 mile) of new road about 61 meters (200 feet) wide. Relocation of the road would require cooperation
with Nye County plans for the Amargosa Valley area, a right-of-way from the Bureau of Land
Management, and coordination with the Nevada Department of Transportation.

The analysis assumed a training facility, the Sample Management Facility, a marshalling yard and
warehouse, and temporary housing for construction workers would be near Gate 510 on Bureau of Land
Management land outside the analyzed land withdrawal area. As noted in Section 3.1.1.1 of this
Repository SEIS, the Bureau of Land Management has designated for disposal a portion of the land south
of the analyzed land withdrawal area and Nye County has formally notified the Bureau of its intent to
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purchase up to 1.2 square kilometers (296 acres) for development that could host these facilities (DIRS
182804-Maher 2006, all). The training facility would require a 0.02-square-kilometer (5-acre) parcel for
the facility, associated parking, landscaping, and access. The Sample Management Facility would require
0.012 square kilometer (3 acres). DOE could build the Sample Management Facility inside the analyzed
land withdrawal area; however, to be conservative, the analysis assumed it would be outside the land
withdrawal area. The marshalling yard and warehouse would require fencing, offices, warehousing, open
laydown, and shops on 0.2 square kilometer (50 acres). Temporary housing accommodations for
construction workers would require approximately 0.10 square kilometer (25 acres), but DOE would
reclaim the lands when it no longer needed to use them. DOE could use the temporary accommodations
for railroad construction workers in the Crater Flat area, which is part of the proposal in the Rail
Alignment EIS. Depending on the need for housing, the Department could use the rail construction camp
either in lieu of temporary accommodations at the southern boundary or in addition to those
accommodations.

The Bureau of Land Management controls lands to the south of the analyzed land withdrawal area and
manages them in accordance to the Record of Decision for the Approved Las Vegas Resource
Management Plan and Final Environmental Impact Statement (DIRS 176043-BLM 1998, all). This plan
designates corridors in its planning area to avoid Areas of Critical Environmental Concern. The proposed
activities outside the analyzed land withdrawal area would not overlap such areas (DIRS 103079-BLM
1998, Map 2-7) and, therefore, they do not conflict with the Bureau’s management plan.

Chapter 6 discusses land use and impacts from construction and operation of a railroad in Nevada and
associated rail facilities.

Before any ground disturbing activities, DOE would identify geodetic control monuments in areas that
could be disturbed. If there was a need to relocate a monument, DOE would notify the Office of the
Director of the National Oceanic and Atmospheric Administration, National Geodetic Survey no less than
90 days before any planned activities that could disturb or destroy the monument. During closure, DOE
would restore disturbed areas it no longer needed to their approximate condition before repository
construction.

Surface disturbance inside the analyzed land withdrawal area of approximately 8.5 square kilometers
(2,100 acres) would represent a small amount of the 600 square kilometers (150,000 acres) of the
withdrawal. Further, 2.43 square kilometers (600 acres) were previously disturbed (Chapter 3, Section
3.1.1.2). DOE also would disturb approximately 0.48 square kilometer (120 acres) of previously
undisturbed land outside the analyzed land withdrawal area but would avoid conflicts with surrounding
land uses to the extent possible. Therefore, land use impacts from activities under the Proposed Action
would be small.

41.2 IMPACTS TO AIR QUALITY

This section updates potential impacts to air quality in the Yucca Mountain region from release of
nonradiological air pollutants during construction, operations, monitoring, and closure of the proposed
repository since completion of the Yucca Mountain FEIS. DOE based its reanalysis of impacts to air
quality for this Repository SEIS on the modified design that Chapter 2 describes. The region of influence
is an area with a radius of approximately 84 kilometers (52 miles) around the Yucca Mountain site.
Appendix B discusses the methods DOE used for air quality analysis for this Repository SEIS, including
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the new model for estimation of the annual and short-term (24-hour or less) air quality impacts at the
proposed repository, and provides additional data and intermediate results the Department used to
estimate air quality impacts. Section 4.1.7.2 discusses health impacts associated with radiological air
quality.

Sources of nonradiological air pollutants at the PARTICULATE MATTER
repository site would include fugitive dust emissions

from land disturbances and excavated rock handling; . . .
fugitive dust emissions from concrete batch plant P-amCUIate e W-Ith il actod)namic
} diameter of 2.5 micrometers or less
operations; and nitrogen dioxide, sulfur dioxide, (about 0.0001 inch).
carbon monoxide, and particulate matter emissions
from fossil-fuel use. DOE used the American . . .
Meteorological Society/Environmental Protection P_artlculate matter W-Ith M aerocynamis
diameter of 10 micrometers or less
Agency Regulatory Model (AERMOD) computer (about 0.0004 inch).
program to estimate the annual and short-term (241
hour or less) air quality impacts. The Department
evaluated impacts for five criteria pollutants: carbon
monoxide, nitrogen dioxide, sulfur dioxide, ozone,
and particulate matter. The analysis did not
quantitatively address the criteria pollutant lead because there would be no significant sources of airborne
lead at the repository (Appendix B, Section B.1). DOE used the National Ambient Air Quality Standards,
described in Chapter 3, Section 3.1.2.1, to analyze air quality impacts. These standards set limits to
protect public health, including the health of sensitive populations such as asthmatics, children, and the
elderly. In addition to the criteria pollutants, DOE evaluated potential impacts from cristobalite, a form of
silica dust that is the causative agent for silicosis and might be a carcinogen. Erionite is an uncommon
zeolite mineral that underground construction could encounter, but it appears to be absent or rare at the
proposed repository depth and location. Erionite would not affect air quality in the area around the
repository, and DOE did not consider it in the analysis. Ozone is not emitted directly into the atmosphere,
but is created by complex chemical reactions of precursor pollutants in the presence of sunlight. The
precursor pollutants are nitrogen oxides (including nitrogen dioxide) and volatile organic compounds.
The major source for volatile organic compounds and nitrogen dioxide is the burning of fossil fuels.
DOE’s analysis of ozone evaluated the emissions of these precursors. Section 4.1.2.6 of this Repository
SEIS discusses greenhouse gases, primarily carbon dioxide.

PM, .:

PM10:

As a frame of reference, the diameter of the
average human hair is approximately 70
micrometers.

The air quality analysis evaluated impacts at the potential locations of maximally exposed individual
members of the public. (Section 4.1.7.1 presents impacts to workers.) The analysis defined the locations
as the nearest points of unrestricted public access outside the analyzed land withdrawal area. For periods
of 1 year or longer, the analysis assumed maximally exposed individuals were at the southern boundary of
the land withdrawal area, the closest location they could be for long periods during repository activities.
The maximum air quality impact (that is, air concentration) that would result from repository activities
could occur at different locations along the boundary of the land withdrawal area depending on the release
period and the averaging time. The maximally exposed individual would be the person at the location
with the highest concentration per release period and averaging time. Appendix B, Section B.3 describes
the locations of maximally exposed individuals in greater detail.
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CONFORMITY

Section 176(c)(1) of the Clean Air Act (42 U.S.C. 7401 et seq.) requires federal agencies to ensure that
their actions conform to applicable implementation plans for the achievement and maintenance of
National Ambient Air Quality Standards for criteria pollutants. To achieve conformity, a federal action
must not contribute to new violations of standards for ambient air quality, increase the frequency or
severity of existing violations, or delay timely attainment of standards in the area of concern (for
example, a state or smaller air quality region). The U.S. Environmental Protections Agency (EPA)
general conformity regulations (40 CFR Part 93, Subpart B) contain guidance for determination of
whether a proposed federal action would cause emissions to be above certain levels in locations that
EPA designhated as nonattainment or maintenance areas. If there are not enough air quality data to
determine the status of attainment of a remote or sparsely populated area, the area is listed as
unclassifiable. The quality of the air in the region of influence is unclassifiable because of limited air
quality data (40 CFR 81.329). For regulatory purposes, EPA considers unclassifiable areas to be
in attainment.

A portion of Clark County is in nonattainment for carbon monoxide, PM1g, and the 8-hour ozone
standard (40 CFR Part 81). These nonattainment areas are outside the 84-kilometer (52-mile) region
of influence for air quality. A portion of Inyo County, California, is in nonattainment for the PMqq
standard (40 CFR Part 81). This nonattainment area is also outside the 84-kilometer region of
influence for air quality. A portion of Nye County near the town of Pahrump has a maintenance status
for PM4o. This maintenance area is at the edge of the 84-kilometer region of influence for air
quality.

The provisions of the conformity rule apply only where the action is in a federally classified
nonattainment or maintenance area. As already specified, there are no nonattainment areas in the
region of influence for air quality. The repository would be less than 84 kilometers (52 miles) from a
PMjo maintenance area, and PMq impacts from repository activities would be very small. Although
the conformity regulations would not apply to the Proposed Action, DOE would work with Nye County
to ensure that the Proposed Action would not contribute to additional violations of PM4q air quality
standards in the maintenance area.

This conformity review applies only to those portions of the Proposed Action that are in the
84-kilometer (52-mile) region of influence for air quality. The conformity review for the balance of the
rail alignment is in the Rail Alignment EIS.

41.21 Impacts to Air Quality from Construction

This section describes nonradiological air quality impacts that could occur during the construction
analytical period of the proposed repository. For analytical purposes, DOE assumed that the construction
period would last 5 years and that construction activities would be evenly distributed over the period.
Activities during this period would include infrastructure upgrades, excavation of fill material, subsurface
excavation to prepare the repository for initial emplacement operations, construction of surface facilities
in the geologic repository operations area and South Portal development area, and construction of
ventilation shafts and associated access roads. Table 2-1 of this Repository SEIS lists activities during the
construction period.

Construction activities would result in emissions of air pollutants from subsurface and surface activities.
These emissions would include the following:
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e Fugitive dust in the form of PM,, (particulate matter with an aerodynamic diameter of
10 micrometers or less) during site preparation from the excavation of undocumented fill in the
geologic repository operations area;

e Fugitive dust (PM;) from land-disturbing activities during surface construction, which would include
the access road, utility corridor, surface facilities, Aging Facility, and Rail Equipment Maintenance
Yard and other rail facilities;

e Fugitive dust (PM;,) from the placement and maintenance of excavated rock at a surface storage pile;
e Particulate matter (PM,,) from ventilation exhausts during subsurface excavation;
e Particulate matter (PM,,) from three concrete batch plants; and

e QGaseous criteria pollutants (carbon monoxide, nitrogen dioxide, sulfur dioxide) and particulate matter
with an aerodynamic diameter of 2.5 micrometers or less (PM,; 5) from fossil fuel consumption by
construction vehicles.

Table 4-1 lists the maximum estimated impacts to air quality at the boundary of the analyzed land
withdrawal area for repository activities that would occur in that area. Maximum concentrations of
carbon monoxide, nitrogen dioxide, sulfur dioxide, and PM, s at the analyzed land withdrawal area
boundary would be small. The maximum concentration of PMo would be within the regulatory limit.
Although normal dust suppression measures such as watering the ground surface would reduce the PM,,
concentration, the analysis did not consider such measures.

The maximum annual concentration of the ozone precursor nitrogen dioxide would be less than

0.05 percent of the regulatory limit, and the annual emissions would be less than 4 percent of the total
estimated nitrogen oxide emissions of approximately 1.3 million kilograms (1,400 tons) in Nye County
during 2002 (DIRS 177709-EPA 2006, all). The other ozone precursor, volatile organic compounds,
would have estimated annual emissions of about 5,300 kilograms (about 12,000 pounds) from repository
construction activities. Because Yucca Mountain is in an attainment area for ozone, the analysis
compared the estimated annual release of volatile organic compounds to the Prevention of Significant
Deterioration of Air Quality emission threshold for volatile organic compounds for stationary sources
(40 CFR 52.21). The volatile organic compound emission threshold is 36,000 kilograms (80,000 pounds)
per year, so the peak annual release from the repository would be well below the level. The impact of
these pollutants on ozone formation should not cause violations of the ozone standard.

Cristobalite is one of several naturally occurring crystalline forms of silica (silicon dioxide) that occur in
Yucca Mountain tuffs. Cristobalite is principally a concern for workers who could inhale the particles
during subsurface excavation operations (Section 4.1.7.1). Prolonged high exposure to crystalline silica
might cause silicosis, a disease characterized by scarring of the lung tissue. Research has shown an
increased cancer risk to humans who already have developed adverse noncancer effects from silicosis, but
the cancer risk to otherwise healthy individuals is not clear.

Cristobalite would be emitted from the subsurface by the ventilation system during excavation operations,
and there would be releases in the form of fugitive dust from the excavated rock pile. Fugitive dust from
the rock pile would be the largest potential source of cristobalite exposure to surface workers and to the
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Table 4-1. Maximum construction analytical period concentrations of criteria pollutants and cristobalite
at the land withdrawal area boundary (micrograms per cubic meter).*”

Averaging Regulatory Maximum Percent of
Pollutant time limit® concentration’ regulatory limit
Carbon monoxide® 8-hour 10,000 16 0.16
1-hour 40,000 130 0.32
Nitrogen dioxide® Annual 100 0.043 0.043
Sulfur dioxide* Annual 80 0.00016 0.00020
24-hour 365 0.023 0.0062
3-hour 1,300 0.18 0.014
PM;° 24-hour 150 59 40
PM, 5° Annual 15 0.0024 0.016
24-hour 35 0.34 1.0
Cristobalite Annual 10" 0.048 0.48"

a.  Appendix B describes the analysis of maximum concentrations and percent of regulatory limits.

b.  All numbers except regulatory limits are rounded to two significant figures.

c. Regulatory limits for criteria pollutants are from 40 CFR 50.4 through 50.11 and Nevada Administrative Code
445B.22097 (Table 3-5).

d.  Sum of highest estimated concentrations at the accessible land withdrawal boundary regardless of direction (Appendix B
contains more information). Does not include background concentrations. Table 3-2 in Chapter 3 lists the highest
measured background concentrations at Yucca Mountain. The maximum concentrations would not exceed the regulatory
limits after adding the highest background concentrations.

e. DOE assumed that construction vehicles would be between model years 2006 and 2010 and would meet Tier 3 emission
standards.

f.  There are no regulatory limits for public exposure to cristobalite. DOE used a comparative benchmark of 10 micrograms
per cubic meter (Section 4.1.2.1 and Appendix B, Section B.1).

public. DOE would perform evaluations of airborne crystalline silica at Yucca Mountain during routine
operations and tunneling. For this analysis, DOE assumed that 28 percent of the fugitive dust from the
rock pile and subsurface excavation would be cristobalite. This reflects the maximum cristobalite content
of the parent rock, which ranges from 18 to 28 percent (DIRS 104523-CRWMS M&O 1999, p. 4-81).
Using the parent rock percentage overestimates the airborne cristobalite concentration because studies of
ambient and occupational airborne crystalline silica have shown that most of the silica is coarse (not
respirable) and that larger particles do not stay airborne but rapidly deposit on the surface. Table 4-1 lists
estimated cristobalite concentrations at the analyzed land withdrawal boundary during the construction
analytical period.

There are no regulatory limits for public exposure to cristobalite, even though there are regulatory limits
for worker exposure (29 CFR 1910.1000). Due to the lack of regulatory limits for public exposure to
cristobalite, this analysis used a comparative benchmark of 10 micrograms per cubic meter. A

U.S. Environmental Protection Agency (EPA) health assessment stated that the risk of silicosis is less
than 1 percent for a cumulative exposure of 1,000 micrograms per cubic meter multiplied by years (DIRS
103243-EPA 1996, p. 1-5). Over a 70-year lifetime, this benchmark would correspond to an annual
average exposure concentration of approximately 14 micrograms per cubic meter. For added
conservatism, the analysis used an annual concentration of 10 micrograms per cubic meter as the
benchmark. Table 4-1 compares the estimated cristobalite concentrations and this assumed benchmark.
The postulated annual average exposure would be less than 0.5 percent of the benchmark. DOE would
use common dust suppression techniques (such as water spraying) to reduce releases of fugitive dust, and
thus cristobalite, from the excavated rock pile.
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Surface construction outside the analyzed land withdrawal area (that is, off the Yucca Mountain site)
would occur during the construction analytical period. Offsite construction would include an intersection
at U.S. Highway 95, the Sample Management Facility, and other areas such as a training facility and an
offsite marshalling yard for construction materials. Because these activities would be outside the
analyzed land withdrawal area, the potential location of the maximally exposed individual member of the
public would not be at the boundary of that area, as with activities within the area. The maximally
exposed member of the public would be adjacent to the offsite construction. Table 4-2 lists the maximum
estimated impacts to air quality as a result of offsite construction. The maximum concentrations are for
individuals 100 meters (330 feet) from the construction activities (Appendix B, Section B.3). Although
DOE would use dust suppression measures to reduce the PM,( concentration, the impact analysis did not
consider such measures.

Table 4-2. Maximum construction analytical period concentration of criteria pollutants 100 meters (330
feet) from offsite construction activities (micrograms per cubic meter).

Averaging Regulatory Maximum Percent of
Pollutant time limit® concentration regulatory limit
Carbon monoxide” 8-hour 10,000 21 0.21
1-hour 40,000 170 0.42
Nitrogen dioxide” Annual 100 1.0 1.0
Sulfur dioxide® Annual 80 0.0040 0.0051
24-hour 365 0.032 0.0088
3-hour 1,300 0.24 0.019
PM[O 24-hour 150 64 43
PM, 5 Annual 15 0.057 0.38
24-hour 35 0.49 1.4

Note: All numbers except regulatory limits are rounded to two significant figures.

a. Regulatory limits for criteria pollutants are from 40 CFR 50.4 through 50.11 and Nevada Administrative Code
445B.22097 (Table 3-5).

b. DOE assumed construction vehicles would be between model years 2006 and 2010 and would meet Tier 3 emission
standards.

The maximally exposed individual member of the public who was near offsite construction would also be
exposed to concentrations of criteria pollutants from activities in the land withdrawal area. Therefore, the
maximum air quality impact for a person near offsite construction must include a contribution from
activities in the land withdrawal area. Because PMq is the criteria pollutant that would be closest to
reaching its regulatory limit, DOE selected it for air quality impact analysis. Individuals near offsite
construction could be affected by a maximum PM,, concentration of 53 micrograms per cubic meter from
repository construction activities in the land withdrawal area. This is less than 36 percent of the PM;,
regulatory limit. Therefore, the total maximum PM, air quality impact near the offsite construction could
be about 78 percent of the regulatory limit. DOE calculated this value by adding the less than 36 percent
of the regulatory limit from activities in the land withdrawal area to the 43 percent of the regulatory limit
from offsite construction activities. (The scenario does not consider background concentrations of PM;.
Table 3-2 in Chapter 3 lists the highest measured background concentration of PM;, at Yucca Mountain.)
This most conservative case assumes that peak offsite construction would occur simultaneously with peak
construction in the land withdrawal area. It does not consider normal dust suppression methods. The
actual air quality impact for PM,, should be less than the most conservative case.
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41.2.2 Impacts to Air Quality from Operations

This section describes potential nonradiological air quality impacts during the operations analytical period
of the Yucca Mountain Repository. For analytical purposes, this period would begin on receipt of an
NRC license amendment to receive and possess spent nuclear fuel and high-level radioactive waste, and
would include receipt, handling, aging, emplacement, and monitoring of these materials. DOE plans to
continue surface construction during the first 5 years and to continue subsurface development during the
first 25 years of this period. The maximum air quality impacts would occur during the first 5 years of the
period, when surface construction and operation activities would occur at the same time. The operations
analytical period would last up to 50 years and would end on emplacement of the last waste package.

Continued subsurface development would result in the release of fugitive dust (PM,) from the ventilation
exhausts. Activities at the surface would result in the following air emissions during this period:

e Fugitive dust (PM;) from continued land-disturbing construction activities on the surface, which
would include the North Construction Portal, remaining facilities at the North Portal, and a
remaining aging pad;

e Fugitive dust (PM,) from the excavation, placement, and maintenance of rock at the excavated rock
storage pile;

e C(ristobalite emissions from subsurface excavations and the excavated rock storage pile;
e Particulate matter (PM,,) from the concrete batch plants;

e QGaseous criteria pollutants (carbon monoxide, nitrogen dioxide, and sulfur dioxide) and particulate
matter (PM,; 5) from vehicles during surface construction and the emplacement of waste packages; and

e Gaseous criteria pollutants and particulate matter (PM, s) from diesel boilers and standby and
emergency diesel generators.

Table 4-3 lists the maximum estimated impacts to air quality at the boundary of the analyzed land
withdrawal area during the operations analytical period.

As listed in Table 4-3, the maximum offsite concentrations of carbon monoxide, nitrogen dioxide, sulfur
dioxide, and PM, s would be small. The public maximally exposed individual would be exposed to less
than 3 percent of the applicable regulatory limits. The maximum offsite concentration of PM;,could be
about 7.6 percent of the applicable regulatory limits. The analysis did not take credit for standard
construction dust suppression measures, which DOE would implement to further lower projected PM;,
concentrations by reducing fugitive dust from surface-disturbing activities. These suppression methods
would have little effect on PM, 5 concentrations because fugitive dust is not a major source of this
pollutant.

The maximum annual concentration of the ozone precursor nitrogen dioxide during the operations
analytical period would be about 0.12 percent of the regulatory limit and the annual emissions would be
about 10 percent of the total estimated nitrogen dioxide emissions of 1.3 million kilograms (1,400 tons) in
Nye County during 2002 (DIRS 177709-EPA 2006, all). Nitrogen dioxide forms primarily from
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Table 4-3. Maximum operations analytical period concentrations of criteria pollutants and cristobalite at
the land withdrawal area boundary (micrograms per cubic meter).*

Averaging Regulatory Maximum Percent of
Pollutant time limit® concentration’ regulatory limit
Carbon monoxide® 8-hour 10,000 68 0.68
1-hour 40,000 550 1.4
Nitrogen dioxide® Annual 100 0.12 0.12
Sulfur dioxide* Annual 80 0.00078 0.00098
24-hour 365 0.11 0.030
3-hour 1,300 0.89 0.068
PM;° 24-hour 150 11 7.6
PM, 5° Annual 15 0.0064 0.043
24-hour 35 0.91 2.6
Cristobalite Annual 10" 0.0021 0.021"

a. Appendix B describes the analysis of maximum concentrations and percent of regulatory limits.

b.  All numbers except regulatory limits are rounded to two significant figures.

c. Regulatory limits for criteria pollutants are from 40 CFR 50.4 through 50.11 and Nevada Administrative Code
445B.22097 (Table 3-5).

d.  Sum of highest estimated concentrations at the accessible land withdrawal boundary regardless of direction (Appendix B
contains more information). Does not include background concentrations. Table 3-2 in Chapter 3 lists the highest
measured background concentrations at Yucca Mountain. The maximum concentrations would not exceed the regulatory
limits after adding the highest background concentrations.

e. DOE assumed that all construction vehicles during the first 5 years of the operations analytical period would be between
model years 2006 and 2010 and would meet Tier 3 emission standards.

f.  There are no regulatory limits for public exposure to cristobalite. DOE used a comparative benchmark of 10 micrograms
per cubic meter (Section 4.1.2.1 and Appendix B, Section B.1).

combustion of fossil fuels from sources such as standby diesel generators, emergency diesel generators,
and fossil-fuel vehicles. The Proposed Action would consume only about 2.2 percent of diesel fuel use in
Clark, Nye, and Lincoln counties in 2004 and only about 0.04 percent of the gasoline (Section 4.1.11.4).
The other ozone precursor, volatile organic compounds, would have an estimated maximum annual
emission of about 14,000 kilograms (about 30,000 pounds) during the first 5 years of the operations
period. As discussed in Section 4.1.2.1, this would be significantly below the Prevention of Significant
Deterioration of Air Quality emission threshold for volatile organic compounds. DOE anticipates that the
impact of these pollutants on ozone formation would not cause violations of the ozone standard.

Table 4-3 also lists cristobalite concentrations at the land withdrawal area boundary. As Section 4.1.2.1
discusses for the construction analytical period, the analysis of the operations analytical period assumed
that 28 percent of the fugitive dust releases from the excavated rock pile would be cristobalite. There are
no public limits for exposure to cristobalite, so the analysis used an approximate annual average
concentration of 10 micrograms per cubic meter as a benchmark. The estimated exposures to cristobalite
from repository operations would be approximately 0.002 microgram per cubic meter, or less than 0.03
percent of the benchmark.

Concentrations of PM;o would be less during the operations analytical period than during the construction
analytical period due to a decrease in surface disturbance and a reduction in concrete batch plant
operations. Concentrations of cristobalite also would decrease during the operations analytical period
even though the amount of subsurface excavation and the size of the excavated rock pile would increase.
Concentrations of gaseous criteria pollutants would increase during the first 5 years of the operations
period over those of the construction period due to vehicle emissions from construction activities and
repository operations and to emissions from diesel generators and boilers.
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No air quality impacts would result from facilities outside the land withdrawal area during the operations
analytical period. The training facility and marshalling yard would not be significant sources of criteria
pollutants. The amount of fuel that vehicles would use at the facilities would not be large. Standard dust
suppression methods would mitigate potential fugitive dust (PM,o) emissions at the marshalling yard.

41.2.3 Impacts to Air Quality from Monitoring

This section describes potential nonradiological air quality impacts during the monitoring analytical
period of the proposed repository. For analytical purposes, this period would begin with the emplacement
of the final waste package and continue for 50 years after the end of the operations analytical period.
Activities during this period would include maintenance of active ventilation of the repository for as long
as 50 years, remote inspection of waste packages, retrieval of waste packages to correct detected
problems (if necessary), and continuing investigations to support predictions of postclosure repository
performance. Section 4.2 discusses air quality impacts of the retrieval contingency.

After the completion of emplacement activities, DOE would continue monitoring and maintenance
activities. During this period, air pollutant emissions would decrease. Surface construction, subsurface
excavation, and subsurface emplacement activities would be complete, resulting in a lower level of
emissions in comparison to previous periods. Pollutant concentrations at the analyzed land withdrawal
area boundary would be substantially lower than those in Table 4-3.

No air quality impacts would result from facilities outside the land withdrawal area during the monitoring
analytical period. There would be significantly less activity at offsite facilities such as the training facility
and marshalling yard, so they would not be significant sources of criteria pollutants.

41.2.4 Impacts to Air Quality from Closure

This section describes potential nonradiological air quality impacts during the closure analytical period of
the proposed repository. This period, which would last 10 years and would overlap the last 10 years of
the monitoring analytical period, would begin on receipt of a license amendment to close the repository.
Activities would include closure of subsurface repository facilities, backfilling, sealing of subsurface-to[’]
surface openings, decommissioning and demolition of surface facilities, construction of monuments to
mark the site, and reclamation of remaining disturbed lands. These activities would result in the
following air emissions during this period:

e Fugitive dust (PM;,) emissions from the handling, processing, and transfer of backfill material to the
subsurface;

e Fugitive dust (PM,) releases from demolition of buildings, removal of debris, and land reclamation;
e Cristobalite releases from the handling and storage of excavated rock; and

e (Gaseous criteria pollutants (carbon monoxide, nitrogen dioxide, and sulfur dioxide) and particulate
matter (PM,5) from fuel consumption.

Table 4-4 lists the maximum estimated impacts to air quality at the boundary of the analyzed land
withdrawal area during the closure analytical period.
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Table 4-4. Maximum closure analytical period concentrations of criteria pollutants and cristobalite at the
land withdrawal area boundary (micrograms per cubic meter).*”

Averaging Regulatory Maximum Percent of
Pollutant time limit* concentration’ regulatory limit
Carbon monoxide® 8-hour 10,000 29 0.029
1-hour 40,000 24 0.059
Nitrogen dioxide® Annual 100 0.023 0.023
Sulfur dioxide* Annual 80 0.000045 0.000056
24-hour 365 0.0065 0.0018
3-hour 1,300 0.052 0.0040
PI\/[[()e 24-hour 150 29 16
PM, 5 Annual 15 0.0013 0.0090
24-hour 35 0.19 0.55
Cristobalite Annual 10 0.0026 0.026"

a.  Appendix B describes the analysis of maximum concentrations and percent of regulatory limits.

b.  All numbers except regulatory limits are rounded to two significant figures.

c.  Regulatory limits for criteria pollutants are from 40 CFR 50.4 through 50.11 and Nevada Administrative Code
445B.22097 (Table 3-5).

d.  Sum of highest estimated concentrations at the accessible land withdrawal boundary regardless of direction (Appendix B
contains more information). Does not include background concentrations. Table 3-2 in Chapter 3 lists the highest
measured background concentrations at Yucca Mountain. The maximum concentrations would not exceed the regulatory
limits after adding the highest background concentrations.

e. DOE assumed that all construction vehicles would be between model years 2006 and 2010 and would meet Tier 3
emission standards.

f.  There are no regulatory limits for public exposure to cristobalite. DOE used a comparative benchmark of 10 micrograms
per cubic meter (Section 4.1.2.1 and Appendix B, Section B.1).

Gaseous criteria pollutants would result primarily from vehicle exhaust. During the closure analytical
period, the maximum concentrations of carbon monoxide, nitrogen dioxide, sulfur dioxide, and PM, s
would be small. Concentrations of carbon monoxide, nitrogen dioxide, and sulfur dioxide would be less
than 0.1 percent of the regulatory limits, and concentrations of PM, s would be less then 1 percent of the
regulatory limits. The maximum offsite concentration of PM;, would be less than 17 percent of the
regulatory limit. The analysis did not take credit for standard construction dust suppression measures,
which DOE would implement and would further lower projected PM;y concentrations by reduction of
fugitive dust from surface-disturbing activities. These suppression methods would not affect the
concentrations of PM, s because fugitive dust is not a major source of that pollutant.

As with the construction analytical period (Section 4.1.2.1), the analysis of the closure analytical period
assumed that 28 percent of the fugitive dust releases from the excavated rock pile would be cristobalite.
Table 4-4 lists estimated cristobalite concentrations for the maximally exposed offsite individual during
closure. As noted in Section 4.1.2.1, there are no public limits for exposure to cristobalite, so the analysis
used an approximate annual average concentration of 10 micrograms per cubic meter as a benchmark.
The estimated exposures to cristobalite from repository closure would be approximately 0.0026
microgram per cubic meter, or less than 0.03 percent of the benchmark.

41.2.5 Total Impacts to Air Quality from All Periods

The nonradiological air quality analysis examined concentrations of criteria pollutants at the boundary of
the land withdrawal area in comparison with the National Ambient Air Quality Standards for periods
ranging from 1 hour to an annual average concentration of pollutant. The analysis calculated the
maximum project impact from the highest unit release concentrations of the AERMOD computer model
from the years modeled (Appendix B describes the analysis). The highest concentrations of all criteria
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pollutants except PM;, would be less than 3 percent of applicable standards in all cases. The highest
concentrations of PM, from activities in the land withdrawal area could be 40 percent of the 24-hour
limit during the construction analytical period.

41.2.6 Impacts from Greenhouse Gases

The burning of fossil fuels such as diesel and gasoline emits carbon dioxide, which is a greenhouse gas.
DOE’s use of fossil fuel at the repository would be greatest during the construction and operations
analytical periods for construction equipment, surface vehicles, boilers, and generators. Although human
activities can produce other greenhouse gases such as methane and nitrous oxide, construction and
operations activities would release only carbon dioxide in meaningful quantities (Appendix B, Section
B.9). Therefore, DOE has considered only carbon dioxide in this Repository SEIS. Appendix B, Section
B.9 describes the methodology and emission factors DOE used to determine carbon dioxide emissions.

Greenhouse gases can trap heat in the atmosphere and have been associated with global climate change .
The Intergovernmental Panel on Climate Change, in its Fourth Assessment Report issued in 2007, stated
that warming of the Earth’s climate system is unequivocal, and that most of the observed increase in
globally averaged temperatures since the mid-20th Century is very likely due to the observed increase in
anthropogenic greenhouse gas concentrations (DIRS 185132-Parry et al. 2007, Summary). The Panel
describes a range of potential environmental impacts associated with climate change at a global and
regional level. In North America, for example, the Panel stated that warming in western mountains is
projected to cause decreased snowpack, more winter flooding, and reduced summer flows, exacerbating
competition for over-allocated water resources. Among other potential impacts for North America cited
in the full report were an increased number, intensity and duration of heatwaves, and an extended period
of high fire risk.

Greenhouse gases are well mixed throughout the lower atmosphere, such that any anthropogenic
emissions would add to cumulative regional carbon dioxide emissions and to global concentrations of
carbon dioxide. DOE quantified carbon dioxide emissions from the Proposed Action of this Repository
SEIS and presents the results together with estimates of recent State of Nevada and national carbon
dioxide emissions. The Energy Information Administration has estimated that 47.9 million metric tons
(52.8 million tons) of carbon dioxide emissions would be produced in Nevada in 2004 (DIRS 185316[]
EIA n.d., all). Overall estimated U.S. emissions of carbon dioxide were 6,089 million metric tons
(6,712.5 million tons) in 2005 (DIRS 185248-EPA 2007, all). Neither the State of Nevada nor the
Federal Government has carbon dioxide emissions caps, thresholds, or targets. Carbon dioxide emissions
from the Proposed Action would add to state and national emissions, making a relatively small
incremental contribution to cumulative emissions of carbon dioxide. DOE is not aware of any
methodology to correlate the carbon dioxide emissions exclusively from a specific proposed project to
any specific impact on global climate change.

4.1.2.6.1 Greenhouse Gases from Construction Activities

Carbon dioxide emissions during the construction analytical period would result primarily from the
burning of fossil fuels by construction equipment and the manufacture of concrete at concrete batch
plants. The maximum annual diesel use during construction would be about 5.5 million liters

(1.5 million gallons) and the maximum annual gasoline use would be about 180,000 liters

(47,000 gallons). The annual concrete use would be about 65,000 cubic meters (85,000 cubic yards).
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Using the methodology and emission factors in Appendix B, Section B.9 of this Repository SEIS, the
maximum annual carbon dioxide emissions during the construction period would be about 36,000 metric
tons (39,000 tons). This would be 0.075 percent of the carbon dioxide emissions in the State of Nevada
in 2004 and 0.00059 percent of the carbon dioxide emissions in the United States in 2005.

4.1.2.6.2 Greenhouse Gases from Operations Activities

Carbon dioxide emissions during the operations analytical period would result primarily from the burning
of fossil fuels by construction equipment, surface vehicles, boilers, and generators. Concrete batch plants
would also be operating early in the operations period while construction continues. The maximum
annual diesel use during full operations would be about 20 million liters (5.3 million gallons) and the
annual gasoline use would be about 850,000 liters (220,000 gallons). The annual concrete use would be
41,600 cubic meters (54,000 cubic yards) during construction. Using the methodology and emission
factors described in Appendix B, Section B.9, the maximum annual carbon dioxide emissions during the
operations period would be about 69,000 metric tons (76,000 tons). This would be less than 0.15 percent
of the carbon dioxide emissions in the State of Nevada in 2004 and less than 0.0012 percent of the carbon
dioxide emissions in the United States in 2005.

4.1.2.6.3 Greenhouse Gases from All Analytical Periods

Carbon dioxide emissions during all analytical periods (up to 105 years) would result from the burning of
fossil fuels by construction equipment, surface vehicles, boilers, and generators and by the manufacture of
concrete. The total diesel use during all analytical periods would be about 740 million liters (195 million
gallons) and the total gasoline use would be about 31 million liters (8.2 million gallons). The total
concrete use would be about 490,000 cubic meters (640,000 cubic yards). Using the methodology and
emission factors described in Appendix B, Section B.9, the total carbon dioxide emissions during all
analytical periods would be about 2.2 million metric tons (2.4 million tons).

413 IMPACTS TO HYDROLOGY

This section summarizes and incorporates by reference applicable portions of Section 4.1.3 of the Yucca
Mountain FEIS (DIRS 155970-DOE 2002, pp. 4-19 to 4-31). In addition, it addresses potential impacts
that could change as a result of modifications to repository design and operational plans.

This section describes potential environmental impacts to the hydrology of the Yucca Mountain region
from construction, operations, monitoring, and eventual closure of a repository at Yucca Mountain. It
identifies and evaluates potential surface-water and groundwater impacts separately, as DOE did in the
Yucca Mountain FEIS. The region of influence and the assessment attributes, or criteria, are the same as
those in the FEIS. Chapter 5 discusses postclosure impacts from the long-term performance of the
repository.

The attributes DOE used to assess surface-water impacts were the potential for the introduction and
movement of contaminants, potential for changes to runoff and infiltration rates, alterations in natural
drainage, and potential for flooding to worsen any of these conditions. The region of influence for
surface-water impacts includes construction and operation sites that would be susceptible to erosion, areas
that permanent changes in surface-water flow could affect near these sites, and downstream areas that
eroded soil or potential spills of contaminants would affect. The evaluation of surface-water impacts is
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very similar to that in the Yucca Mountain FEIS, but DOE modified it to address a slightly larger amount
of land disturbance, two additional wastewater evaporation ponds, and a tentative facility layout that
more specifically incorporates stormwater detention ponds into its design.

The attributes DOE used to assess groundwater impacts included the potential to change infiltration rates
that could affect groundwater, the potential for the introduction of contaminants, the availability of
groundwater for project use, and the potential for such use to affect other groundwater users. The region
of influence for the groundwater analysis includes aquifers under the areas of construction and operations,
aquifers from which DOE could obtain water, and downstream aquifers that repository uses could affect.
The evaluation of groundwater impacts is very similar to that in the Yucca Mountain FEIS, but addresses
changes to the estimated water demand from the Proposed Action.

4.1.3.1 Impacts to Surface Water from Construction, Operations, Monitoring,
and Closure

There are no perennial streams or other permanent, surface-water bodies in the Yucca Mountain region of
influence, and instances when precipitation and runoff are sufficient to generate flowing water in drainage
channels are infrequent and short lived. Nevertheless, the manner in which the Proposed Action would
accommodate or otherwise affect these infrequent conditions determines potential impacts to surface
water. The primary impact areas for the Proposed Action are the following:

e Discharges of water to the surface,
e The potential for introduction of contaminants that could spread to surface water,
e The potential for changes to surface-water runoff or infiltration rates, and

e The potential for alteration of natural surface-water drainage, which would include effects to
floodplains (or flood zones).

4.1.3.1.1 Discharge of Water to the Surface

DOE would pump groundwater at the site and store it in tanks to support the following uses: fire
protection, deionized water, potable water, cooling tower makeup, and makeup to other water systems.
There would be few discharges of water. DOE would pipe sanitary sewage to septic tank and leach field
systems, so there would be no production of surface water, and the processes that routinely produced
other wastewater would involve discharges to one of four or possibly five lined evaporation ponds as
follows:

1. South Portal evaporation pond for dust control water returned from subsurface development,

2. North Construction Portal evaporation pond for dust control water returned from subsurface
development,

3. North Portal evaporation pond for process wastewater,

4. Central operations area evaporation pond for process wastewater, and
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5. Small evaporation pond (possibly) for concrete batch plant wastewater.

DOE would provide water to the subsurface during the development of the underground areas of the
proposed repository. The Department would collect excess water from dust suppression applications and
water that percolated into the repository drifts, if any, and send the water to evaporation ponds at the
South Portal development area or the North Construction Portal. The South Portal evaporation pond
would have double polyvinyl chloride liners and a leak detection system. The evaporation pond at the
North Construction Portal would be of similar construction.

The North Portal evaporation pond, which DOE would locate adjacent to the facilities in the central
operations area just outside the geologic repository operations area, would receive wastewater in the form
of cooling tower blowdown and water softener regeneration solutions from facility heating and air
conditioning systems. DOE would send water from floor and equipment drains of the surface facilities
and the emplacement side of the subsurface to the North Portal evaporation pond after verification that it
was not contaminated. (The Department would manage contaminated water as low-level radioactive
waste.) The North Portal evaporation pond, at a minimum, would have a polyvinyl chloride liner. The
fourth evaporation pond, also in the central operations area, would receive process water from two oil-
water separators and superchlorinated water from maintenance of the drinking water system.

Table 4-5 lists the combined quantities of water discharges to the North Construction Portal and the South
Portal ponds, which would be similar to those in the Yucca Mountain FEIS. As listed in the table, the
estimates include two phases of underground development (called “heavy” and “light” only in relation to
each other) after completion of the primary surface construction analytical period. The estimated quantity
of water DOE would discharge to the North Portal evaporation pond would be no different than that in the
Yucca Mountain FEIS; that is, about 34,000 cubic meters (9 million gallons) per year for the operations
analytical period.

Table 4-5. Combined annual water discharges to the North Construction Portal and the South Portal
evaporation ponds.

Analytical Duration® Annual discharge”
period (years) (cubic meters) (million gallons)
Construction 5 4,500 1.2
Operations
Heavy development 8 6,800 1.8
Light development up to 17 2,900 0.77

a. Discharge to this pond would occur only during subsurface development activities.
b. Estimated discharge volumes would be 13 percent of the process water sent to the subsurface based on Exploratory
Studies Facility construction experience.

With proper maintenance, the lined evaporation ponds should remain intact and produce no adverse
impacts at the repository site. DOE would build another, much smaller lined evaporation pond, as
appropriate, in the general area of the concrete batch plants to facilitate the collection and management of
equipment rinse water. As an option, DOE could divert wastewater from the batch plants to the South
Portal evaporation pond.

The water that DOE would use for dust suppression is a type of discharge. DOE studied dust suppression
during characterization activities at Yucca Mountain because of the concern that any water added to the
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surface or subsurface could have effects on the subsurface area of the proposed repository. The amount
of water used for dust suppression would result in neither runoff nor infiltration. DOE would establish
controls as necessary to ensure that dust suppression would not involve unnecessary quantities of water.

Repository facility operations would involve other uses of water, but they would have little, if any,
potential to generate surface water. DOE would collect wastewater from the Wet Handling Facility pool,
decontamination stations, surface facility drain system, and various equipment drains and, if sampling of
the collection tanks and sumps indicated the presence of contamination, would manage that water as low-
level radioactive waste.

Discharges to the surface during the monitoring and closure analytical periods would be similar to but less
than those for the construction and operations analytical periods. The evaporation ponds would have little
or no use, but other manmade sources of surface water would be similar—water storage tanks would be in
use, there would be sanitary sewage, and dust suppression would occur as necessary.

4.1.3.1.2 Potential for Contaminant Spread to Surface Water

There would be no permanently piped, routine, liquid effluents from surface or subsurface facilities to
surface water or drainage channels. The potential for contaminants to reach surface water or surface
drainages would be limited to the simultaneous occurrence of a spill or leak and heavy precipitation or
snowmelt. Because there are no natural perennial surface waters in the Yucca Mountain region of
influence and no readily available sources of contamination, it would take both events to result in a
surface spread of contamination.

Potential contaminants during construction would consist mostly of fuels (diesel, propane, and gasoline)
and lubricants (oils and grease) for equipment. Fuel storage tanks would be in place early in the
construction analytical period, and DOE would construct or install them with appropriate secondary
containment (consistent with 40 CFR Part 112). Other potential contaminants, such as paints, solvents,
strippers, and concrete additives, also would be in use during construction, but in smaller quantities and
much smaller containers. Such materials would probably be in 210-liter (55-gallon) or smaller drums and
containers. DOE would minimize the potential for spills and, if they occurred, would minimize
contamination by adherence to its Spill Prevention, Control, and Countermeasures Plan for Site Activities
(DIRS 172055-DOE 2004, all), which it would update for repository construction. The plan would
describe actions DOE would take to prevent, control, and remediate spills, and the reporting requirements
for a spill or release.

DOE management of the spent nuclear fuel and high-level radioactive waste at the proposed repository
would start at the beginning of the operations analytical period. After acceptance at the site and before
emplacement in the subsurface facility, DOE would keep these materials in the restricted area of the
geologic repository operations area. Spent nuclear fuel and high-level radioactive waste, mostly in
canisters, would also be in transportation casks, aging overpacks, transfer casks, or waste packages.
These containers would minimize the potential for releases and would shield people, to a large extent,
from radiation exposure during the transfer of spent nuclear fuel and high-level radioactive waste between
facilities in the geologic repository operations area. In the waste handling buildings, facility system and
component design would reduce the likelihood of inadvertent releases to the environment; for example,
drain lines would lead to internal tanks or catchments, air emissions would be filtered, and the pool of the
Wet Handling Facility would have a stainless-steel liner and leak detection.

4-20



Environmental Impacts of Repository Construction, Operations, Monitoring, and Closure

DOE would use fuels and lubricants during the operations analytical period for equipment operation and
maintenance, and would manage them in the manner described above for the construction analytical

period. The Department would use other chemicals and hazardous materials during the operations period, |
particularly in the Low-Level Waste Facility, which would use sodium hydroxide and sulfuric acid in
treatment processes. In addition, activities during the operations period would require relatively small |
quantities of cleaning solvent. With the exception of fuels, which would be in outdoor tanks with

secondary containment, DOE would use and store these hazardous materials inside buildings, and would
manage all the materials in accordance with applicable environmental, health, and safety standards and

the Spill Prevention, Control, and Countermeasures Plan. Therefore, the potential for spills and leaks of
contaminants would be small and, if they occurred, there would be little potential for contaminants to

spread far beyond the point of release.

DOE would manage liquid low-level radioactive waste from the waste handling facilities in, or adjacent
to, the Low-Level Waste Facility and would maintain the waste in monitored containers. It would
maintain and move hazardous and mixed wastes in closed containers before shipping them to a permitted
treatment facility. These conditions would minimize the potential for spills and releases.

There would be a decrease in general activities at the site after emplacement was complete and the
monitoring analytical period began. There would be a corresponding decrease in the potential for spills
and releases from routine activities during the operations analytical period. However, decontamination
actions that would follow the operations or monitoring period could present other risks due to the use of
decontamination solutions and the start of new work. DOE would continue to implement plans and
controls to limit the potential for contaminant spread by surface water. In addition, DOE would perform
environmental monitoring during the operations and monitoring periods to identify the presence of
contaminants that could indicate a release.

In addition to measures to reduce the potential for spills or releases to reach or be spread by surface water,
DOE would take measures to prevent runoff and flood waters from reaching areas where they could
contact contaminated surfaces or cause releases of hazardous materials. The Department would protect
surface facilities that were important to safety (basically those in the restricted area of the geologic
repository operations area) against the probable maximum flood by building the structures above the
corresponding flood elevation or by using engineered barriers such as dikes or drainage channels. It
would build other facilities to withstand a 700-year flood, which is consistent with common industrial
practice and DOE policy. Inundation levels for any flood level, even the probable maximum flood, would
present no hazard to the subsurface facilities because the portals would be at higher elevations than the
flood-prone areas. The construction of stormwater retention and detention ponds in appropriate areas
would address potential flooding and stormwater pollution issues. DOE would augment the effectiveness
of the stormwater ponds, as necessary, by providing diversion channels to move runoff away from surface
facilities and aging pads.

The closure analytical period would include further reductions in the potential for contaminant spread, but
DOE would continue to implement engineering controls, monitoring, and release-response requirements
to ensure that the potential was minimal, which would include during the demolition of surface facilities
when water use for dust control would be likely to increase.
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4.1.3.1.3 Potential for Changes to Surface-Water Runoff or Infiltration Rates

Areas disturbed due to the construction of surface facilities at Yucca Mountain probably would
experience changes in the rates of infiltration. Areas where infiltration rates decreased would experience
a corresponding increase in surface-water runoff. The Proposed Action could disturb as much as 9 square
kilometers (2,200 acres) of land, which would include about 2.43 square kilometers (600 acres) already
disturbed as a result of Yucca Mountain characterization activities. In this area of disturbance, areas
where soil was loosened or scraped away from fractured rock probably would experience increased
infiltration rates, and covered or compacted surface areas probably would experience decreased
infiltration rates. Most land disturbed during construction would fit into the latter scenario that involved
compaction of natural surfaces or the installation of relatively impermeable surfaces like asphalt pads,
concrete surfaces, or buildings.

Overall, there would be less infiltration and more runoff from the site. However, DOE expects the change
in the amount of runoff that would reach the drainage channels to be small, with small impacts, for two
reasons. First, the Department would build the surface geologic repository operations area and the
balance of plant facilities (that is, the area where most of the facilities and built-up areas would be) with
integral stormwater detention ponds. DOE would control all the runoff from this surface area in this
manner and, as a result, runoff increases would not adversely affect existing drainage channels outside
this surface area. The second reason applies to the relative scale of the disturbed area and its location.
The stormwater detention ponds would minimize the most serious concern from increased runoff from
built-up areas, so other increases or decreases in runoff would involve a relatively small amount of the
natural drainage. For example, the natural drainage area of Drill Hole Wash, which includes the Midway
Valley drainage, represents the area the Proposed Action would affect the most. About 4.8 square
kilometers (1,200 acres) of land would be disturbed in and adjacent to the geologic repository operations
area. This disturbed area is about 12 percent of the 40 square kilometers (9,900 acres) that make up the
drainage area of Drill Hole Wash by the time it reaches Fortymile Wash. On a larger scale, most if not all
of the total land disturbance of 9 square kilometers (2,200 acres) would be in the natural drainage area for
Fortymile Wash. The disturbed area would be approximately 1 percent of the Fortymile Wash drainage,
which is about 820 square kilometers (200,000 acres) where the wash leaves the Nevada Test Site near
U.S. Highway 95 (DIRS 169734-BSC 2004, Table 7-3). Further, because of the isolated location of these
drainage channels, there are no downstream facilities that the minor changes in runoff could reasonably
affect.

The Proposed Action would disturb no additional land during the monitoring analytical period and,
therefore, there would be no adverse impacts to runoff rates. Reclamation of previously disturbed land
would restore preconstruction runoff rates.

Closure of the repository would involve only previously disturbed land. Removal of structures and
impermeable surfaces coupled with reclamation efforts would help restore infiltration and runoff rates to
nearly predisturbance conditions. DOE would construct monuments to provide long-term markers for the
site such that their locations would be impervious to infiltration, but the affected areas would be small.

4.1.3.1.4 Potential for Altering Natural Surface-Water Drainage

Construction could involve the placement of structures, facilities, or roadways in or over drainage
channels or their associated floodplains (or flood zones). These actions could affect Fortymile, Midway
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Valley (Sever), Drill Hole, and Busted Butte (Dune) washes and their associated floodplains. DOE would
control surface-water drainage in these washes with diversion channels, culverts, stormwater detention
ponds, or similar drainage control measures.

Pursuant to Executive Order 11988, Floodplain Management, and its implementing regulations at 10 CFR
Part 1022, DOE must, when conducting activities in a floodplain, take action to reduce the risk of flood
damage; minimize the impacts of floods on human safety, health, and welfare; and restore and preserve
the natural and beneficial values served by floodplains. Appendix C of this Repository SEIS contains a
floodplain/wetlands assessment that describes the actions DOE could take. The analysis indicated that
consequences of DOE actions in or near the floodplains of the four washes would be minor and unlikely
to increase the impacts of floods on human health and safety or harm the natural and beneficial values of
the affected floodplains.

The closure analytical period would involve no actions that would alter natural drainage beyond those
affected in prior periods. DOE would grade areas where it demolished or removed facilities to match the
natural topography to the extent practicable. The Department would not build monuments where they
would alter important drainage channels or patterns.

4.1.3.2 Impacts to Groundwater from Construction, Operations, Monitoring, and |
Closure

The groundwater-related impacts of primary concern are as follows:

e The potential for changes in infiltration rates that could increase the amount of water in the
unsaturated zone and adversely affect performance of waste containment in the repository, or
decrease the amount of recharge to the aquifer;

e The potential for migration of contaminants from the surface to reach the unsaturated zone or
aquifers; and

e The potential for project water demands to deplete groundwater resources to an extent that could
affect downgradient groundwater use.

4.1.3.2.1 Potential Infiltration Rate Changes

Surface-disturbing activities would alter infiltration rates in and around the geologic repository operations
area, as described in Section 4.1.3.1. Because impermeable surfaces and compacted ground would cover
much of the disturbed land, DOE anticipates a net decrease in infiltration and a corresponding increase in
runoff over the disturbed area. In the semiarid environment of Yucca Mountain, much of the total |
infiltration occurs in areas of higher elevation, areas with thin or no soil cover, or in the upper reaches of
washes. The amount of projected recharge along Fortymile Wash is very small in comparison with the
recharge of the aquifers from farther north. The increased runoff from the disturbed surface area from the
Proposed Action could cause more water to reach Fortymile Wash, and the stormwater detention ponds
would represent new areas of temporary water accumulation. As a result, additional infiltration could
occur in these locations in comparison with existing conditions. However, the areas potentially subject to
increased infiltration would be localized and small in comparison with infiltration that occurred over the
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entire Fortymile Wash drainage area. Any increase in infiltration would be unlikely to affect overall
groundwater recharge or flow patterns.

Surface disturbance along the crest of Yucca Mountain and on the steeper slopes above the proposed
repository could present different scenarios for infiltration rate changes because the depth of
unconsolidated material (that is, soil and gravel) in these areas is generally thin, and there would be a
higher probability that disturbance could expose fractured bedrock where precipitation and runoff could
enter cracks and crevices and more readily reach deep portions of the unsaturated zone. Ventilation shafts
to the subsurface area and access roads to those locations are the primary examples of surface
disturbances that would occur in the upper areas of Yucca Mountain. The amount of disturbed land in
these areas would be small in comparison with the undisturbed area, and any net change in infiltration
would be small.

Subsurface activities could change groundwater recharge rates, primarily due to the amount of water that
DOE would pump to the subsurface for dust suppression and tunnel boring during development activities.
This potential for increased recharge would be offset by measures to collect and remove accumulating
water back to the surface (to the North Construction Portal and the South Portal evaporation ponds), by
removal of wet excavated rock to the surface, and by keeping the work areas ventilated, which would
promote evaporation of the remaining water. During the excavation of the Exploratory Studies Facility,
DOE tracked water introduced to the subsurface because water that remained in the subsurface could
affect DOE’s understanding of postclosure performance of the proposed repository. Tracking of the use
of water in the subsurface would continue under the Proposed Action, and DOE anticipates that changes
in recharge through Yucca Mountain would have small impacts to the groundwater system.

No additional land disturbance would occur during the monitoring and closure analytical periods, so
further effects on infiltration rates would be unlikely. Soil reclamation and revegetation would accelerate
a return to more natural infiltration conditions. Monuments that DOE constructed to provide long-lasting
markers for the site would probably result in impermeable locations, but the surface area covered by the
monuments would be small in relation to the surrounding areas.

4.1.3.2.2 Potential for Contaminant Migration to Groundwater

Section 4.1.3.1 discusses the types of contaminants that DOE could use at the proposed repository site
and the possibility of spills or releases of these materials to the environment. Adherence to regulatory
requirements and a Spill Prevention, Control, and Countermeasures Plan (Section 4.1.3.1) would
minimize the potential for spills or releases to occur and would require appropriate responses to clean up
or otherwise abate any such incident. Natural conditions, which include depth to groundwater, thickness
of alluvium in most areas, and arid environment, would help ensure that significant contaminant
migration did not occur before DOE could take action. Section 4.1.8 discusses the potential for onsite
accidents that could involve releases of contaminants. Chapter 5 discusses the postclosure release of
contaminants from the waste packages in the repository.

4.1.3.2.3 Potential for Depletion of Groundwater Resources

The quantity of water necessary to support the Proposed Action would be greatest during the initial
construction analytical period and early in the operations analytical period, when DOE would need water
for surface soil compaction and dust suppression as well as subsurface development. The evaluation of
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impacts for this Repository SEIS addressed potential impacts from this water demand only during these
heavy-use periods. Table 4-6 summarizes water demands during these two periods of heavy water use.
Water demand during the monitoring and closure analytical periods would be lower and of less concern
and would be likely to remain as presented in the Yucca Mountain FEIS.

Table 4-6. Annual water demand for construction and operations.

Duration® Annual water demand
Analytical period (years) (cubic meters) (acre-feet)”

Construction 5 330,000 to 570,000 270 to 460
Operations

Emplacement plus continued underground 5 220,000 to 410,000 180 to 330

development and surface construction”

Emplacement and continued underground up to 25 270,000 to 300,000 220 to 240

development

Emplacement up to 20 240,000 195

a.  Several of the project periods are flexible in the number of years they could last. In such cases, values are “up to” with a
breakout representative of the maximum length and most conservative high water demand expected. For example, DOE
expects the operations analytical period to last up to 50 years; within that period, subsurface development could last up to
a total of 30 years. If development took less time, the last phase of emplacement could be longer than 20 years, so the
total would still be 50.

b. This table lists acre-feet because of common statutory and public use of this unit of measure for groundwater resources.

c. Although the analysis assumed that the formal construction analytical period would be 5 years, some construction
activities could extend into the operations analytical period (Chapter 2, Table 2-1).

Figure 4-1 shows annual water demands during construction and the first few years of the operations
analytical period. It shows water demand during the construction analytical period because it would be
the period of greatest fluctuation and would include the year of peak water demand. Figure 4-1 also
shows estimated water demands for the 3 years prior to the start of repository construction. The first year
depicts the minor amount of water that would be necessary to operate and maintain existing facilities.

The next 2 years show increased water demand under the assumption that the infrastructure improvements
described in Section 4.3 would start before repository construction.

Water demand would be highest during the initial construction analytical period and would range from
about 330,000 to 570,000 cubic meters (270 to 460 acre-feet) per year (Table 4-6 and Figure 4-1). During
the first 5 years of the operations analytical period, construction of surface and subsurface facilities would
occur along with emplacement of spent nuclear fuel and high-level radioactive waste; water demand
would range from about 220,000 to 410,000 cubic meters (180 to 330 acre-feet) per year. Other than an
increase in the second and third years of this 5-year period, annual water demand would start leveling off
to a quantity more representative of the rest of the operations period. Subsurface development could
continue for up to the next 25 years, but water demand would generally level off at about 270,000 cubic
meters (220 acre-feet) per year. After the development of the subsurface area was complete, the primary
operations would consist of waste receipt and emplacement. Water demand would drop slightly to about
240,000 cubic meters (195 acre-feet) per year during this period.

DOE would meet water demand by pumping from existing wells, and possibly one new well, in the
Jackass Flats hydrographic area. The new well, if installed, would support operations at Gate 510.
Table 4-6 and Figure 4-1 do not include Nevada Test Site activities in this area, which would require
groundwater during the same period. During the 7-year period from 2000 to 2006, the average Nevada
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Year 1 of repository construction

Year 5 after start of repository construction

Year 10 after start of repository construction

Annual Water Demand (in acre-feet)

Infrastructure Concurrent emplacement, Concurrent emplacement and

; Initial repository
construction construction period subsurface development, subsurface development

assumed to start and continued surface
2 years before construction
repository

construction

Notes: Work activities are described during the period — between arrows — in which they occur. Each tick mark at the
bottom of the graph represents 1 year, but the relative placement of work activities is simplified and approximate.

To convert acre-feet to cubic meters, multiply by 1,233.49. This figure lists acre-feet because of common statutory
and public use of this unit of measure for groundwater resources.

00763DC_059_R4.ai

Figure 4-1. Annual water demand during the construction analytical period and the initial phases of
operations.

Test Site water withdrawal from this hydrographic area was about 83,000 cubic meters (67 acre-feet) per
year (DIRS 181232-Fitzpatrick-Maul 2007, all). In a 2002 analysis, the Test Site indicated there were no
planned expansions of existing operations that would affect water use, but potential future programs could
involve additional water use (DIRS 162638-DOE 2002, pp. 4-18 and 4-19). The following evaluation
assumed that this recent use represents a reasonable estimate of Nevada Test Site water demand from
Jackass Flats, at least in the near term (5 to 10 years). However, DOE recognizes that Test Site demand
could increase in the future. As shown in Table 4-6 and Figure 4-1, water demand for the Proposed
Action would generally decrease and level off after completion of surface construction activities. This
additional water demand for the Nevada Test Site is part of the cumulative impacts analysis in Chapter 8
of this Repository SEIS. At least for the peak water demand years of the Proposed Action, the estimated
additional water demand for Nevada Test Site activities would be 83,000 cubic meters (67 acre-feet).

DOE used the three approaches it used in the Yucca Mountain FEIS to evaluate potential impacts of water
demand on groundwater resources:

e Comparison with impacts observed or measured during past water withdrawals,

e Comparison of the proposed demand with estimates of perennial yield of the aquifer, and
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¢ Groundwater modeling efforts to assess changes the proposed demand would have on groundwater
elevations and flow patterns.

The following paragraphs address potential impacts from the construction and operations analytical
periods, when water demand would be highest. Impacts from water demand during the monitoring

analytical period would be small in comparison, except during the first 3 years, when they would be
comparable to those for operations. Impacts during the closure analytical period would be small in

comparison.

4.1.3.2.4 Comparison with Impacts from Past Water Withdrawals

The peak water demand would be about 650,000 cubic meters (530 acre-feet) per year [that is,

570,000 cubic meters (460 acre-feet) from the Proposed Action from Table 4-6, plus 83,000 cubic meters
(67 acre-feet) for Nevada Test Site needs]. This demand would be 33 percent higher than the peak
withdrawal of about 490,000 cubic meters (400 acre-feet) during the past 15 years from the Jackass Flats
area (Chapter 3, Section 3.1.4.2.2; DIRS 155970-DOE 2002, Table 3-16, p. 3-66). However, water
demand at this level would occur for only 2 years, and the average annual water demand over the 5-year
construction analytical period would be about 530,000 cubic meters (430 acre-feet) with the Nevada Test
Site needs. This demand would be quite similar to the groundwater withdrawals during the busier period
of the Yucca Mountain site characterization activities. During the next 5-year period, when underground
development and some surface construction would occur simultaneously with emplacement operations,
annual water demand would average about 410,000 cubic meters (330 acre-feet). Based on the past
history of groundwater withdrawals from the Jackass Flats hydrographic area and the corresponding
minor changes in groundwater elevations (Chapter 3, Table 3-5), the proposed water demand amounts
would be unlikely to affect the stability of the water table in the area adversely.

4.1.3.2.5 Comparison with Estimates of Groundwater Perennial Yield

Perennial yield is the estimated quantity of groundwater that can be withdrawn annually from a basin
without depletion of the reservoir. As discussed in Chapter 3, Section 3.1.4.2.1, the estimated perennial
yield of the aquifer in the Jackass Flats hydrographic area is between 1.1 million and 4.9 million cubic
meters (880 and 4,000 acre-feet). The source of the low end of this range is an estimate of the annual
groundwater recharge that occurs in the Jackass Flats hydrographic area, so it includes no underflow that
enters the area from upgradient groundwater basins. This low estimate can be further reduced, to be more
conservative, by attributing 720,000 cubic meters (580 acre-feet) to the western two-thirds of the Jackass
Flats hydrographic area (where the Proposed Action would withdraw water) and 370,000 cubic meters
(300 acre-feet) to the eastern one-third. This last reduction accommodates the belief of some
investigators that the two portions of Jackass Flats have different general flow characteristics. These
yield values (from the low estimates, associated only with local recharge, to the highest estimate, which is
more than 4 times greater) occur not only in groundwater studies but also in the Nevada State Engineer’s
rulings that address water appropriation requests for Jackass Flats groundwater (DIRS 105034-Turnipseed
1992, pp. 9 and 12).

The peak annual demand of 570,000 cubic meters (460 acre-feet) would be below the lowest estimates of
the perennial yield of the Jackass Flats area, even if that is the amount attributable to the western two-
thirds of the area. With the addition of water demand for the Nevada Test Site, the peak annual demand
would still be below the lowest estimate of yield from the western two-thirds of the area; that is, a demand
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of 650,000 cubic meters (530 acre-feet) in comparison with the lowest estimate of perennial yield of
720,000 cubic meters (580 acre-feet). A comparison of the peak annual water demand (with the demand
from Test Site activities) with the highest estimate of the Jackass Flats perennial yield indicated only

13 percent of the highest value.

Based on these comparisons of the proposed water demand with estimates of the perennial yield of the
Jackass Flats area, DOE has concluded that the Proposed Action would not deplete the groundwater
reservoir. The Department recognizes that annual recharge can change significantly from year to year,
depending on the area weather patterns. For the peak year, water demand could exceed groundwater
recharge in the western two-thirds of the Jackass Flats hydrographic area. However, water demand at that
high level and similar levels would be relatively short-term. If water demand exceeded local recharge for
a few years (longer durations would be unlikely based on the estimates of average annual recharge), there
could be some shifting of the general flow patterns in the Jackass Flats area. Shifts in flow patterns
would be small because the peak annual water demand would be a small portion of the highest estimate of
perennial yield, 4.9 million cubic meters (4,000 acre-feet), which would include underflow from
upgradient groundwater basins.

As noted in the Yucca Mountain FEIS, the heaviest water demand in the region of influence for the
Proposed Action would be in the Amargosa Desert. The water demand for the Proposed Action would, to
some extent, decrease the availability of water in the downgradient area because it would reduce the long-
term underflow that reached the Amargosa Desert. However, the peak annual water demand of

650,000 cubic meters (530 acre-feet) for proposed repository and Nevada Test Site activities in Jackass
Flats would be small (about 4 percent) in comparison with the average annual withdrawal of 16 million
cubic meters (13,000 acre-feet) in the Amargosa Desert between 2000 and 2004 (Chapter 3, Table 3-4)
for activities other than the Proposed Action or the Test Site. The demand of repository and Test Site
activities in Jackass Flats would be an even smaller fraction of the perennial yield of 30 million to

42 million cubic meters (24,000 to 34,000 acre-feet) in the Amargosa Desert.

Comparisons between water demand and estimates of perennial yield (Chapter 3, Table 3-4) must
recognize the wide range of perennial yield estimates for the hydrographic areas of Jackass Flats and
Amargosa Desert as well as the adjacent hydrographic areas. One estimate of perennial yield in State of
Nevada documentation is 30 million cubic meters (24,000 acre-feet) for the combined area of Jackass
Flats, Amargosa Desert, Rock Valley, Buckboard Mesa, and Crater Flat (DIRS 182821-Converse
Consultants 2005, p. 100), in comparison with the 30-million-cubic meter estimate just for Amargosa
Desert. The state uses estimates of perennial yield as a tool (with other considerations) in the
management of groundwater resources and evaluation of requests for groundwater appropriations. The
other side of the evaluation of potential impacts on groundwater resources is that, independent of the
physical availability of water, the groundwater of the Amargosa Desert is over-appropriated in
comparison with many estimates of perennial yield. As noted in Section 3.1.4.2.1, the amount of water
actually withdrawn each year from the Amargosa Desert hydrographic area has averaged only about half
of the total appropriations in recent years. However, a recent ruling by the Nevada State Engineer (also
described in Section 3.1.4.2.1) describes the State’s position that the spring discharges in the Ash
Meadows area are part of the committed water taken from the hydrographic area along with the amount
pumped from wells. Under this scenario, the combined annual water withdrawals and discharges in the
Amargosa Desert hydrographic area exceed the perennial yield value of 30 million cubic meters

(24,000 acre-feet).
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4.1.3.2.6 Modeled Effects on Groundwater Elevations and Flow Patterns

This section summarizes the two modeling efforts described in the Yucca Mountain FEIS, one by Thiel
Engineering Consultants for DOE (DIRS 145966-CRWMS M&O 2000, all) and the other by the

U.S. Geological Survey (DIRS 145962-Tucci and Faunt 1999, all). DOE used the results of these
analyses to estimate effects the Proposed Action could have on groundwater elevations and flow patterns.
Both modeling efforts generated baseline groundwater conditions from historical water withdrawals from
the Jackass Flats area, then generated future groundwater conditions with the assumption of an additional
water demand of 530,000 cubic meters (430 acre-feet) per year for the Proposed Action. As indicated in
Figure 4-1, the water demand DOE evaluated for the Proposed Action would exceed the model-assumed
withdrawal rate for 2 years during repository construction. Because the model conclusions used a long-
term withdrawal rate of 530,000 cubic meters per year, those conclusions are very conservative. Over the
first 10 years of the Proposed Action, when the peak annual demand would occur, the average annual
water demand would be only 390,000 cubic meters (320 acre-feet). Over the life of the Proposed Action,
the average annual water demand would be much less. Results from the modeling efforts indicated there
would be groundwater elevation differences attributable to the Proposed Action, as follows:

e The Thiel Engineering Consultants study predicted a water elevation decrease of up to 3 meters
(10 feet) within about 1 kilometer (0.6 mile) of the Yucca Mountain production wells. The
U.S. Geological Survey model predicted a similar water level decrease of less than 2 meters (6.6 feet)
at distances a few kilometers from the production wells.

e The models predicted water elevation decreases at the town of Amargosa Valley that ranged from less
than 0.4 to 1.1 meters (1.2 to 3.6 feet). [In this case, the predictions were for groundwater roughly at
the junction of U.S. Highway 95 and Nevada State Route 373, about 13 kilometers (8 miles) south of
well J-12.]

e The Thiel Engineering Consultants study estimated a reduction in the underflow from the Jackass
Flats hydrographic area to the Amargosa Desert hydrographic area of about 160,000 cubic meters
(130 acre-feet) per year after 100 years of pumping. The U.S. Geological Survey effort estimated an
underflow reduction of 180,000 cubic meters (150 acre-feet) per year at steady-state conditions.

The Thiel Engineering Consultants modeling effort looked at numerous locations and pumping scenarios
throughout the region and concluded in all areas of the Amargosa Desert that groundwater elevation
decreases attributable to the Proposed Action, though possibly moderate by themselves, would be minor
in comparison with decreases from the pumping scenarios without the Proposed Action. Both modeling
efforts assumed a conservatively high value for the water demand of the Proposed Action, so the
predicted impacts, even though moderate in scale, are conservatively high.

4.1.3.3 Summary of Impacts to Hydrology

The following summarize the conclusions of the evaluations in this section:
e Repository construction and operation would result in minor changes to runoff and infiltration rates.

e The potential for flooding at the repository that could cause damage of concern would be extremely
small.
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e The highest annual water demand for the Proposed Action would be below the Nevada State
Engineer’s ruling of perennial yield (the amount that can be withdrawn annually without depleting
reserves) for the Jackass Flats hydrographic area, including the lowest estimated value of perennial
yield [720,000 cubic meters (580 acre-feet)] for the western two-thirds of this hydrographic area. The
water demand for the Proposed Action, coupled with that projected for Nevada Test Site activities in
Jackass Flats, would still be below the lowest estimated value of perennial yield for the western two-
thirds of the hydrographic area.

e The Proposed Action would withdraw groundwater that would otherwise move into aquifers of the
Amargosa Desert, but the combined water demand for the repository and Nevada Test Site activities
in Jackass Flats would have, at most, small impacts on the availability of groundwater in the
Amargosa Desert area in comparison with the quantities of water already being withdrawn there.

41.4 IMPACTS TO BIOLOGICAL RESOURCES AND SOILS

The region of influence for biological resources and soils in this Repository SEIS is the area that contains
all potential surface disturbances that would result from the Proposed Action plus additional areas to
evaluate local animal populations, roughly equivalent in size to the analyzed land withdrawal area that
DOE assessed in the Yucca Mountain FEIS, as well as land DOE proposes for an access road from

U.S. Highway 95 and land where DOE could construct offsite facilities. The Department has reanalyzed
impacts to biological resources and soils for this Repository SEIS based on the modified design that
Chapter 2 describes. The evaluation of impacts to biological resources and soils considered the potential
for effects to vegetation and wildlife, which included special-status species of plants and animals and their
habitats; jurisdictional waters of the United States, which included wetlands; riparian areas; and soil
resources. The evaluation also considered the potential for impacts to migratory patterns and populations
of game animals. DOE expects the overall impacts to biological resources would be small because plant
and animal species in the Yucca Mountain region are typical of the Mojave and Great Basin deserts and
generally are common throughout those areas. The removal of vegetation from the area that DOE would
require for construction and operation of the repository and the small impacts to some wildlife species
from disturbance or loss of individuals or habitat would not affect regional biodiversity and ecosystem
function.

41.41 Impacts to Biological Resources from Construction, Operations,
Monitoring, and Closure

As discussed in Section 4.1.7 of this Repository SEIS, routine releases of radioactive materials from the
repository during its operation would consist mainly of naturally occurring radon-222 and its decay
products. These releases would result in doses to plants and animals around the repository that would be
lower than the International Atomic Energy Agency thresholds for detrimental effects to radiosensitive
species in terrestrial ecosystems (DIRS 103277-IAEA 1992, p. 53). No detectable impacts to surface
biological resources would occur as a result of normal releases of radioactive materials from the
repository; therefore, the following sections do not consider these releases.

4.1.41.1 Impacts to Vegetation

The construction of surface facilities and the disposition of excavated rock from subsurface construction
would remove or alter vegetation in the analyzed land withdrawal area and within the 37-square kilometer
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(9,100-acre) offsite area directly to the south. Approximately 2.5 square kilometers (620 acres) of the
construction would occur in areas (both in the land withdrawal area and in the offsite area to the south) in
which site characterization activities had already disturbed the vegetation; however, construction also
would occur on as much as 6.5 square kilometers (1,600 acres) of undisturbed areas near the previously
disturbed areas. Subsurface construction would continue after emplacement operations began, and the
disposal of excavated rock would eliminate vegetation in the area under the excavated rock pile.

Table 4-7 lists the amount of land that DOE would clear of vegetation for the majority of repository
facilities by land cover type and compares this disturbance to the amounts of each land cover type in the
Mojave and Nellis mapping zones in the State of Nevada. Removal of vegetation would result in impacts
to small amounts of widely distributed land cover types that are common in the affected mapping zones
(Chapter 3, Section 3.1.5.1.1 describes mapping zones), and these impacts would not cause a significant
loss to any particular cover type. The largest losses would be to the Sonora-Mojave Creosotebush-White
Bursage Desert Scrub land cover type, with disturbance of approximately 0.25 percent of the cover type
in the Nellis and Mojave mapping zones in Nevada, and to the Sonora-Mojave Mixed Salt Desert Scrub
land cover type, with disturbance of approximately 0.15 percent of the cover type in those mapping zones.
Activities during repository construction, operations, monitoring, or closure would not reduce any other
land cover type by more than 0.05 percent in the affected mapping zones.

Biological soil crusts likely occur within the region of influence in some areas where there has been no
surface disturbance. Because insufficient data exist to assess the amount of biological crusts in the region
of influence, and because attempts to locate or map occurrences of biological crusts could result in their
disturbance or destruction, it would be extremely difficult for DOE to quantify the predicted impacts of
repository construction or operations on biological crusts. However, any biological crusts in areas
disturbed by repository construction or operations would be lost.

In cooperation with the U.S. Fish and Wildlife Service, DOE developed a site reclamation plan, in part to
satisfy the terms and conditions of the 2001 Biological Opinion. DOE would reclaim lands it no longer
needed for repository construction or operations and would monitor those lands to determine if
reclamation efforts were successful. As stated in the Reclamation Implementation Plan, DOE considers
reclamation successful if plant cover, density, and species richness are equal to, or exceed, 60 percent of
the value of the same parameters in undisturbed reference areas (DIRS 154386-YMP 2001, pp. 33 and
34). If reclaimed sites meet these criteria, they can be released from further remediation and monitoring.
As of April 2007, the Department had successfully reclaimed 119 sites [a total of 0.174 square kilometer
(43 acres)] and released them from reclamation monitoring.

Repository construction activities that resulted in land disturbances and removal of vegetation could result
in colonization by invasive plant species in additional areas. Invasive species that are currently present on
the site (Chapter 3, Section 3.1.5.1.1) would be the most likely to colonize disturbed areas. Invasive
species could suppress native species, although the reclamation actions described above could reduce the
likelihood that they would overtake native species on reclaimed lands. To control the spread of
undesirable species further, DOE would develop and implement methods to control invasive species and
noxious weeds on disturbed sites during construction and operation of the repository.

With an increase in invasive annual plants there could be an increase in fire fuel load from dried annual
plants. Because the area that construction activities disturbed would be small in comparison with the total
undisturbed vegetated area in the region of influence (Table 4-7), and because DOE would reclaim areas
no longer in use as practicable, impacts to native species and the threat of increased fires would be small.
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Table 4-7. Land cover types in the region of influence.”

Area in Mojave and Nellis
mapping zones in the State of

Disturbed area under the Proposed

Nevada” Action®

Land cover type square kilometers  square miles square kilometers square miles
Great Basin Pinyon-Juniper Woodland 4,000 1,500 0 0
Great Basin Xeric Mixed Sagebrush Shrubland 6,300 2,400 0.0023 0.00088
Inter-Mountain Basins Big Sagebrush Shrubland 8,000 3,100 0 0
Inter-Mountain Basins Cliff and Canyon 410 160 0 0
Inter-Mountain Basins Greasewood Flat 1,400 540 0.0054 0.0021
Inter-Mountain Basins Mixed Salt Desert Scrub 25,000 9,800 0 0
Inter-Mountain Basins Montane Sagebrush Steppe 20 7.8 0 0
Inter-Mountain Basins Semi-Desert Grassland 78 30 0 0
Inter-Mountain Basins Semi-Desert Shrub Steppe 4,500 1,700 0.15 0.058
Invasive Annual Grassland 55 21 0 0
Mojave Mid-Elevation Mixed Desert Scrub 3,600 1,400 1.7 0.65
North American Warm Desert Active and Stabilized Dune 2.9 1.1 0 0
North American Warm Desert Bedrock Cliff and Outcrop 350 140 0 0
North American Warm Desert Lower Montane Riparian Woodland and
Shrubland 24 93 0 0
North American Warm Desert Playa 220 85 0.030 0.011
North American Warm Desert Volcanic Rockland 8.2 32 0 0
North American Warm Desert Wash 33 13 0 0
Sonora-Mojave Creosotebush-White Bursage Desert Scrub 1,200 480 3.0 1.2
Sonora-Mojave Mixed Salt Desert Scrub 940 360 1.4 0.54
Totals® 57,000 22,000 6.3 2.4

Source: Derived from digital land cover map (DIRS 179926-USGS National Gap Analysis Program n.d., all) and land cover descriptions (DIRS 174324-NatureServe 2004, all)

with the use of a geographic information system.

a. Numbers are rounded to two significant figures; therefore, totals might differ from sums.

b. Chapter 3, Section 3.1.5.1.1 contains a description of mapping zones.

c. Disturbed land cover area calculated only for disturbances for which a location has been identified. Total disturbance would be approximately 9 square kilometers.
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Some invasive species would remain along permanent roads and drainage ditches where reclamation
opportunities were limited, and these species could spread and overcome native species under certain
conditions. Reclamation or other weed management strategies on long-term topsoil stockpiles and other
disturbed areas would help control the abundance of invasive annuals such as red brome (Bromus rubens),
and would minimize potential fire fuel load and disruption to native plant communities.

The Yucca Mountain FEIS cited studies that indicate that site characterization activities had very small
effects on vegetation adjacent to DOE activities at Yucca Mountain. Therefore, impacts to vegetation
from construction probably would occur only as a result of direct disturbance, such as during site clearing,
and indirect disturbance, such as an increase in invasive annual plants as described above. Little or no
disturbance of additional vegetation would occur as a result of monitoring and maintenance activities
before closure.

Closure of the repository would involve the removal of structures and reclamation of areas that DOE
cleared of vegetation for the construction of surface facilities as practicable and as delineated in the
license amendment that DOE would have to obtain before closure. Final reclamation could include
backfilling and grading to restore natural drainage patterns and create a stable landform; spreading and
contouring topsoil that had been stockpiled during construction; creating erosion-control structures;
ripping, seeding, spreading, and anchoring mulch; and fencing to reduce loss of new vegetation to
herbivores. Figures 4-2, 4-3, and 4-4 illustrate the reclamation process the Department undertook during
site characterization for Yucca Mountain, which has improved the success rate of vegetation
reestablishment and helps control encroachment of invasive species. DOE would use such activities in
the future to limit impacts of the Proposed Action.

00763DC_003_R1.ai :

Figure 4-2. Fill material is spread and contoured on the site of a decommissioned borrow area at Yucca
Mountain.
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Figure 4-3. Decommissioned borrow area at Yucca Mountain that has been recontoured prior to seeding
and mulching.

00763DC_005_R1.ai -

Figure 4-4. Decommissioned borrow area at Yucca Mountain 4 years after reclamation.
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4.1.4.1.2 Impacts to Wildlife

This section summarizes, incorporates by reference, and updates the Impacts to Wildlife portion of
Section 4.1.4.2 of the Yucca Mountain FEIS (DIRS 155970-DOE 2002, pp. 4-34 and 4-35). Direct
impacts to wildlife would occur through four mechanisms: (1) loss of habitat from construction of
facilities and infrastructure; (2) localized deaths of individuals of some species, particularly burrowing
species of small mammals and reptiles, and deaths of individual animals from vehicle collisions;

(3) fragmentation of undisturbed habitat that created a barrier to wildlife movement; and (4) displacement
of wildlife because of an aversion to the noise and activity from construction, operations, monitoring, and
closure of the repository.

The effect of these impacts on wildlife would be small because: (1) habitats similar to those at Yucca
Mountain (identified by land cover type) are widespread locally and regionally; (2) animal species at the
proposed repository site are generally widespread throughout the Mojave or Great Basin deserts, and the
deaths of some individuals due to repository construction, habitat loss, and vehicle collisions would have
small impacts on the regional populations of those species or on the overall biodiversity of the region;
(3) large areas of undisturbed and unfragmented habitat would be available away from disturbed areas;
and (4) impacts to wildlife from noise and vibration, if any, would be limited to the vicinity of the source
of the noise (for example, heavy equipment, diesel generators, and ventilation fans). Overall, no species
would be threatened with extinction, either locally, regionally, or globally. Several animals classified as
game species by the State of Nevada [such as Gambel’s quail (Callipepla gambelii), chukar (Alectoris
chukar), and mule deer (Odocoileus hemionus)] are present in low numbers in the region of influence.
Adverse impacts to these species would be unlikely and hunting opportunities would not change as DOE
would continue to prohibit hunting in the area where most construction activities would occur. There
would be no impact to desert bighorn sheep (Ovis canadensis nelsoni) in the offsite area to the south of
the analyzed land withdrawal area, or their winter habitat in the Striped Hills, because the proposed
addition to the access road to the Yucca Mountain site is more than 1.6 kilometers (1 mile) west of the
nearest potential habitat for sheep and there is no nearby suitable habitat to the west of the road.
Construction and operations of other facilities or structures in the offsite area, such as new electric
transmission lines, the Sample Management Facility, and a temporary construction camp, would have no
impact on desert bighorn sheep because these actions would be far from important bighorn sheep habitat.

To avoid and minimize adverse impacts to migratory birds during repository construction, DOE would
implement best management practices, which would include avoidance of groundbreaking activities to the
maximum extent practicable in nesting habitat during the critical nesting period, which the Bureau of
Land Management defines as May 1 through July 15. If groundbreaking or land clearing activities were
necessary during the nesting season, DOE would conduct surveys for migratory bird nests before any
such activities. The Department would prohibit all activities that would harm nesting migratory birds or
result in nest abandonment.

Wildlife would be attracted to the water in lined evaporation ponds in the vicinity of the geologic
repository operations area. Individuals of some species could benefit from the water, but some animals
could become trapped in the ponds depending on the depth and the slope of the sides. Previous
experience has shown that a wide variety of animal species use such ponds and that DOE could avoid
losses of animals by reduction of the pond slopes or by an earthen ramp at one corner of the pond.
Appropriate engineering would minimize potential losses to wildlife.
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As Chapter 3, Section 3.1.12.1 discusses, DOE could construct a landfill for construction debris and
sanitary solid waste, although it has not determined a site for it. The landfill could attract scavengers such
as coyotes (Canis latrans) and ravens (Corvus corax). Frequent covering of the sanitary waste in the
landfill would minimize use by scavenger species.

After the completion of waste emplacement, human activities and vehicle traffic would decline, as would
impacts of those actions on wildlife, with further declines in activities and impacts after repository
closure. Animal species could reoccupy the areas DOE reclaimed during the closure period.

4.1.4.1.3 Impacts to Special-Status Species

This section summarizes, incorporates by reference, and updates as indicated by new references the
Impacts to Special Status Species portion of Section 4.1.4.2 of the Yucca Mountain FEIS (DIRS 15597001
DOE 2002, pp. 4-35 and 4-36). The desert tortoise (Gopherus agassizii) is the only resident animal
species in the analyzed land withdrawal area that is listed as threatened under the Endangered Species Act
(16 U.S.C. 1531 et seq.). Further, there are no endangered or candidate animal species and no species that
are proposed for listing (Chapter 3, Table 3-7). Repository construction would result in the loss of a
small portion of desert tortoise habitat at the northern edge of the range of this species in an area where
the abundance of tortoises is low.

Based on past experience, DOE anticipates that human activities at the site could directly affect individual
desert tortoises. DOE has successfully relocated two tortoise nests and 27 individual tortoises to protect
them from potential threats. Since July 1997, three tortoises have been killed on access roads, none by
construction activities (DIRS 182586-Spence 2007, all). Therefore, although some tortoises could be
killed on roads during repository construction and as a result of increased vehicle traffic during repository
operation, DOE anticipates the number of tortoise deaths due to vehicle traffic and construction activities
during the repository construction, operations, monitoring, and closure analytical periods would be small.
However, the abundance of ravens, which are natural predators of juvenile desert tortoises, could increase
as a result of infrastructure construction (the birds could use electric transmission lines and light posts as
perches, for example) and could result in increased predation on young tortoises. Frequent covering of
the sanitary waste in the potential landfill would limit the attraction of the repository area to ravens.

Although these losses would cause a small decrease in the abundance of desert tortoises in the immediate
vicinity of the repository site, they would not affect the long-term survival of the local or regional
population of this species. Yucca Mountain is surrounded to the east, south, and west by large tracts of
undisturbed tortoise habitat on government property, and desert tortoises are widespread at low densities
throughout this region.

The U.S. Fish and Wildlife Service has concluded that tortoise populations are depleted for more than

1 kilometer (0.6 mile) on either side of heavily used roads (DIRS 155970-DOE 2002, p. 4-36). The
increase in traffic to Yucca Mountain would contribute to the continued depression of populations along
U.S. Highway 95, but would not increase the threat to the long-term survival of tortoise populations in
southern Nevada.

As required by Section 7 of the Endangered Species Act, DOE has entered into consultations with the
U.S. Fish and Wildlife Service on the effects of proposed repository activities on the desert tortoise. The
Fish and Wildlife Service issued a Biological Opinion in 2001, which concluded that “construction,
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operation and monitoring, and closure of a geologic repository at Yucca Mountain is not likely to
jeopardize the continued existence of the threatened Mojave population of the desert tortoise. These
actions do not affect any area designated as critical habitat; therefore, no destruction or adverse
modification of that habitat is anticipated” (DIRS 155970-DOE 2002, Appendix O, pp. 21 to 22). The
Biological Opinion included reasonable and prudent measures, and terms and conditions required to
achieve these measures, to ensure that implementation of the Proposed Action would not jeopardize the
desert tortoise. Chapter 9, Section 9.2.4.1 of the Yucca Mountain FEIS listed these measures and
described how DOE is implementing them (DIRS 155970-DOE 2002, pp. 9-9 to 9-11). DOE would
reinitiate consultation with the Fish and Wildlife Service if any of the conditions in 50 CFR 402.16
occurred, for example, if DOE exceeded the limit the Biological Opinion specified on the amount of
tortoise habitat that DOE could disturb [6.65 square kilometers (1,643 acres)] (DIRS 155970-DOE 2002,
Appendix O, p. 29).

The bald eagle (Haliaeetus leucocephalus) was observed once on the Nevada Test Site and might migrate
through the Yucca Mountain region. If present at all, eagles would be transient and repository activities
would not affect them. The State of Nevada classifies the bald eagle as endangered.

Several animal species considered sensitive by the Bureau of Land Management (Chapter 3, Table 3-7)
occur in the region of influence. Impacts to bat species would be small because of their low abundance
on the site and broad distribution. Impacts to the common chuckwalla (Sauromalus ater) and Western
burrowing owl (Athene cunicularia hypugaea) from disturbance or loss of individuals would be small
because they are widespread regionally and are not abundant in the land withdrawal area. Impacts to the
Western red-tailed skink (Eumeces gilberti rubricaudatus) would be small because it is widespread
regionally and occupies small pockets of isolated habitat that would not be overly affected by any
proposed disturbances. Giuliani’s dune scarab beetle (Pseudocotalpa giulianii) has been reported only in
the southern portion of the land withdrawal area away from any proposed disturbances and, therefore,
would not be affected.

Monitoring and closure activities at the repository would have little impact on desert tortoises or Bureau
of Land Management sensitive species because the repository workforce would be smaller than during the
operations analytical period. Over time, vegetation would recover on disturbed sites and indigenous
species would return. As the habitat recovered over the long term, desert tortoises and other special-status
species at the repository site could recolonize areas abandoned by humans.

4.1.4.1.4 Impacts to Wetlands

This section summarizes, incorporates by reference, and updates the Impacts to Wetlands portion of
Section 4.1.4.2 of the Yucca Mountain FEIS (DIRS 155970-DOE 2002, pp. 4-36 and 4-37). There are no
known naturally occurring wetlands subject to permitting requirements under Section 404 of the Clean
Water Act (42 U.S.C. 1251 et seq.) on the repository site, so no impacts to such wetlands would occur as a
result of repository construction, operations, monitoring, or closure. In addition, repository activities
would not affect the manmade well pond in the land withdrawal area. Repository-related structures could
affect as much as 2.8 kilometers (1.7 miles) of ephemeral washes, depending on the size and location of
the facilities. After selecting the location of the facilities, DOE would conduct a formal delineation of
waters of the United States near the surface facilities and, if necessary, develop a plan to avoid when
practicable and otherwise minimize impacts to those waters. If repository activities would affect waters
of the United States, DOE would consult with the U.S. Army Corps of Engineers and obtain permit
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coverage for those impacts. If the activities were not covered under a nationwide permit, DOE would
apply to the Corps of Engineers for a regional or individual permit. By implementation of the mitigation
plan and compliance with other permit requirements, DOE would ensure that impacts to waters of the
United States would be minimized. Appendix C of this Repository SEIS contains a floodplain and
wetlands assessment for the proposed repository.

41.4.2

Table 4-8 lists the results of the DOE evaluation of the impacts to biological resources.

Table 4-8. Impacts to biological resources.

Evaluation of Severity of Impacts to Biological Resources

Analytical Special-status
period Flora Fauna species Wetlands Overall
Construction
Small; removal of  Small; loss of Small; loss of None Small; loss of
vegetation from small amount of small amount of small amount of
up to 9 square habitat and some desert tortoise widespread but
kilometers (2,200  individuals of habitatand few undisturbed
acres) in some species tortoises habitatand small
widespread number of
communities; individuals
maximum loss to
any one land
cover type in the
affected mapping
zones would be
0.25 percent
Operations
Small; Small; deaths of Small; potential  None Small;
disturbance of small number of deaths of few disturbance of
vegetation in individuals due to  individuals due common land
areas adjacent to vehicle traffic and  to vehicle traffic cover types and
disturbed areas human activities loss of small
number of
individual
animals
Monitoring
Small; no new Small; same as for  Small; same as None Small; very small
disturbance of operations, but for operations, number of
natural vegetation  smaller due to but smaller due individual
smaller workforce  to smaller animals killed by
workforce vehicles
Closure

Small; decline in

Small; decline in

Small; decline in None

Small; decline in

impacts due to number of number of impacts due to
reduction in individuals killed  individuals killed reduction of
human activity by traffic annually by traffic human activity
annually
Overall rating
of impacts Small Small Small None Small
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4.1.4.3 Impacts to Soils from Construction, Operations, Monitoring, and
Closure

This section summarizes and incorporates by reference Section 4.1.4.4 of the Yucca Mountain FEIS
(DIRS 155970-DOE 2002, p. 4-38 and 4-39); there have been no soil surveys that covered the region of
influence since completion of the FEIS. The evaluation of impacts to soils considered the potential for
soil loss in disturbed areas, recovery of soil viability (that is, the physical, chemical, and biological
properties of soil that foster plant growth) after disturbance, and the potential for the spread of
contamination due to the relocation of contaminated soils (if present). DOE would use erosion control
techniques to minimize erosion. Because soil in disturbed areas would be slow to recover, during the
closure analytical period DOE would revegetate the areas it had not reclaimed after the temporary
disturbances following construction.

4.1.4.3.1 Soil Loss

Activities during the construction, operations, and monitoring analytical periods would disturb varying
amounts of land depending on the final design for the repository. DOE would disturb as much as

9 square kilometers (2,200 acres) of land during the construction phase, which could expose bare soil to
wind and water erosion.

During earlier activities, DOE established a reclamation program with a goal to return disturbed land to a
condition similar to its predisturbance state (DIRS 154386-YMP 2001, all). One of the benefits of such a
goal is the minimization of soil erosion. The program includes the implementation and evaluation of
topsoil stockpiling and stabilization efforts that would enable the use of topsoil removed during
excavation in future reclamation activities. Final reclamation would include spreading and contouring
topsoil that was stockpiled during construction; creating erosion control structures; ripping, seeding,
spreading, and anchoring mulch; and fencing to reduce loss of new vegetation to herbivores. The
reestablishment of vegetation to stabilize stockpiled topsoil would reduce the construction loss of the
most critical type of soil.

DOE would use fugitive dust control measures, which would include water spraying, chemical treatment,
and wind fences as appropriate, to minimize wind erosion of the stockpiled topsoil and excavated rock.
The Department would minimize soil erosion by minimizing areas of surface disturbance and using
engineering practices to stabilize disturbed areas. These practices could include such measures as control
of stormwater runoff through the use of holding ponds, baftles, and other devices, and the stabilization of
disturbed ground, relocated soil, or excavated material. Based on past experience and the continuing
topsoil protection and erosion control programs, DOE anticipates little soil loss due to erosion during any
period of the project.

41.4.3.2 Recovery

Studies during the Yucca Mountain site characterization effort and experience at the Nevada Test Site
indicate that natural succession on disturbed desert soils would be a very slow process. Soil recovery
would be unlikely without reclamation. DOE remains fully committed to the reclamation of disturbed
areas (DIRS 154386-YMP 2001, Section 1.2).
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Land disturbances can compromise or destroy soil viability through salvaging, stockpiling, and
compaction. Topsoil handling and stockpiling can have negative impacts on the physical, chemical, and
biological properties of the soil, which include decreased soil stability and porosity, increased bulk
density, increased ammonium concentrations, decreased nutrients and microbial populations, decreased
viable seed populations, and decreased organic matter. While DOE could not avoid most of these
impacts, the use of proper techniques for soil handling, stockpiling, and stabilization would minimize
them. DOE studied stockpiling and stabilization during site characterization and identified methods that
had little effect on chemical and physical proprieties, nutrient content, or microbial content of the soil
(DIRS 150174-CRWMS M&O 1999, all). DOE used the study results and information from literature
searches to develop a topsoil management plan (DIRS 154386-YMP 2001, Section 4.2). Use of the
techniques in this plan would result in minimum impacts on soil viability from salvaging and stockpiling
activities.

4.1.4.3.3 Contamination

There would be a potential for spills or releases of contaminants under the Proposed Action (Section
4.1.3.1.2), but DOE would implement an updated version of its Spill Prevention, Control, and
Countermeasures Plan for Site Activities (DIRS 172055-DOE 2004, all) to prevent, control, and
remediate soil contamination. The Department would train workers in the handling, storage, distribution,
and use of hazardous materials to provide practical prevention and control of potential contamination
sources. Fueling operations and storage of hazardous materials and other chemicals would take place in
bermed areas and away from floodplains when possible to decrease the probability of unexpected water
flow spreading an inadvertent spill. DOE would provide rapid-response cleanup and response capability,
techniques, procedures, and training for potential spills.

41.5 IMPACTS TO CULTURAL RESOURCES

This section summarizes, incorporates by reference, and updates the information in Section 4.1.5 of the
Yucca Mountain FEIS (DIRS 155790-DOE 2002, pp. 4-39 to 4-41). In this Repository SEIS, the region
of influence for cultural resources includes the analyzed land withdrawal area, land that DOE proposes for
an access road from U.S. Highway 95, and land where DOE would construct offsite facilities.

Cultural resources are nonrenewable resources with values that physical disturbance could diminish. The
Yucca Mountain FEIS evaluation of impacts to cultural resources considered the potential for disruption
or modification of the character of cultural resources. The evaluation placed particular emphasis on
identification of the potential for impacts to archaeological and historic sites and other cultural resources
important to sustaining and preserving American Indian cultures.

For this Repository SEIS, direct comparison of disturbed land as the predominant indicator enables
determination of impacts to cultural resources. The primary sources of short-term impacts from
construction, operations, monitoring, and closure would be facility construction and operations and
human activities.

Overall, estimated impacts to cultural resources identified in this Repository SEIS would be small, as the
following sections describe.
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4.1.51 Impacts to Cultural Resources from Construction, Operations,
Monitoring, and Closure

The following sections discuss archaeological and historic resources in the region of influence and the
American Indian viewpoint on DOE activities related to the proposed repository and their impacts on
these resources.

4.1.5.1.1 Archaeological and Historic Resources

The Yucca Mountain FEIS identified direct and indirect impacts to archaeological and historic resources.
Direct impacts would be those from ground disturbances or activities that destroyed or modified the
integrity of archaeological or historic sites, and indirect impacts would result from activities that could
increase the potential for intentional or unintentional adverse impacts (for example, increased human
activity near resources could result in illicit collection or inadvertent destruction). The FEIS concluded
that although there could be some indirect impacts, the overall effect of the proposed repository on the
long-term preservation of archaeological and historic sites in the analyzed land withdrawal area would be
beneficial. Limited access to and use of the area would protect archaeological and historic resources in
most of the area from most human intrusion.

The Yucca Mountain FEIS recommended that 51 of the 830 archaeological and historic sites were eligible
for inclusion in the National Register of Historic Places. In consultation with the Nevada State Historic
Preservation Office, DOE has revised its recommendation to include 232 sites (DIRS 182189-Rhode
2007, all). The revised number reflects recent investigations for the U.S. Highway 95 access road and a
reevaluation of the importance of obsidian artifacts. Recent studies suggest that obsidian artifacts can
provide important information on prehistoric American Indian settlement systems. The large increase in
the number of eligible archaeological sites since completion of the FEIS reflects this finding and includes
extractive (for example, toolstone quarrying, hunting, and seed gathering) and processing (for example,
animal butchering, milling plants, or cooking) localities where obsidian toolstone is present.

Potential impacts to National Register-eligible archaeological sites could occur from land disturbances
due to construction. An evaluation by the Desert Research Institute identified 57 archaeological sites and
75 isolated artifacts (DIRS 182189-Rhode 2007, all) in the construction areas. Three of these 57 sites
have been recommended for inclusion in the National Register of Historic Places. The National Register-
eligible sites consist of two prehistoric temporary camps and one resource processing locality. Before
construction began, DOE would avoid or mitigate impacts to archaeological and historic resources, so
direct adverse impacts from construction and operation of the facilities would be small.

Improved access to the area could lead to indirect impacts from unauthorized excavation or collection of
artifacts. DOE would mitigate these impacts through personnel training, archaeological and historic site
monitoring, and long-term management. These measures would protect archaeological and historic
resources from most human intrusions in the analyzed land withdrawal area. This added protection would
result in a beneficial effect.

A draft programmatic agreement among DOE, the Advisory Council on Historic Preservation, and the
Nevada State Historic Preservation Officer has been prepared for cultural resources management related
to activities that would be associated with development of a repository at Yucca Mountain. While this
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agreement is in ongoing negotiation among the concurring parties, DOE is abiding by the process set
forth in Section 106 of the National Historic Preservation Act of 1966 (16 U.S.C. 470 et seq.).

4.1.5.1.2 American Indian Viewpoint

In the Yucca Mountain FEIS, DOE summarized the American Indian view of resource management and
preservation, which is holistic in its definition of cultural resources and incorporates all elements of the
natural and physical environment in an interrelated context. In the FEIS, DOE committed to continue the
Native American Interaction Program throughout implementation of the Proposed Action to enhance the
protection of archaeological sites and cultural items important to American Indians. The FEIS reported
that construction activities would have no direct impacts on several delineated American Indian sites,
areas, and resources in or immediately adjacent to the analyzed land withdrawal area. However, because
of the general level of importance that American Indians attribute to these places, which they believe are
parts of an equally important integrated cultural landscape, American Indians consider the intrusive nature
of the proposed repository to be a significant adverse impact to all elements of the natural and physical
environment. Based on Tribal Update Meetings for members of the Consolidated Group of Tribes and
Organizations held since the completion of the FEIS, the American Indian viewpoint is unchanged.

41.6 SOCIOECONOMIC IMPACTS

This section describes potential socioeconomic impacts from construction and operation of the proposed
Yucca Mountain Repository. The analysis for the Yucca Mountain FEIS examined the potential for
socioeconomic impacts in Clark, Lincoln, and Nye counties in southern Nevada. For this Repository
SEIS, the region of influence consists of Clark and Nye counties (Chapter 3, Section 3.1.7).

Evaluations of the socioeconomic environment—in Nye County where the repository would be and in
Clark County where most workers would live—considered changes to employment, population, three
economic measures (real personal disposable income, spending by state and local government, and Gross
Regional Product), housing, and some public services. The evaluation used the Regional Economic
Models, Inc. (REMI) model, Policy Insight, Version 9, to estimate and project baseline socioeconomic
conditions from 2005 to 2067 for employment and population changes that would be due to the Proposed
Action. To present a more complete profile of potential impacts, DOE also examined a second residential
distribution, where many of the workers would live in Nye County, and analyzed potential impacts to
socioeconomic variables from the scenario. The alternative distribution includes an analysis of changes
in employment, population, three economic measures, and demand for housing and some public services.
Appendix A, Section A.4 contains the results of the analysis.

DOE developed baselines for Gross Regional Product, real disposable personal income, and spending by
state and local governments for Clark and Nye counties and for the State of Nevada (DIRS 178610-Bland
2007, all). Chapter 3, Section 3.1.7 presents baseline information that describes the current
socioeconomic environment in the region of influence. The potential for changes in the socioeconomic
environment would be greatest in the Yucca Mountain region of influence where most of the repository
workers would live. Although the analysis focused on regional impacts, DOE acknowledges that Clark
County, which has 50 times as many people as Nye County, dominates the region and often obscures
impacts in Nye County. DOE has noted when the impact in Nye County would differ meaningfully from
regional impacts.
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DOE examined the employment that would be necessary for construction and operation of a repository.
The Yucca Mountain FEIS analysis projected baseline population and employment in the region of
influence to 2035. For this Repository SEIS analysis, DOE included anticipated incremental changes
above and below the employment and population projections to 2067 that could result from the Proposed
Action. In addition, this section provides estimates and projections through 2067 of baseline values for
several economic parameters and estimates of incremental changes attributable to the construction and
operation of the proposed repository above and below the baselines for Clark and Nye counties and the
State of Nevada.

Socioeconomic impacts described in this Repository SEIS would vary from impacts DOE identified in the
Yucca Mountain FEIS because of different underlying assumptions. For the FEIS, the data for analysis of
the potential impacts to socioeconomic variables, all of which would be driven by changes in the number
of jobs, were based on the employment levels of construction and operations workers assigned to the
proposed repository site. That analysis did not include other project jobs, engineering and project safety
for example, because those jobs would be off the site, primarily in the Las Vegas area.

The analysis for this Repository SEIS included present and projected offsite workers as well as onsite
workers. In addition, estimated worker requirements in this document are specific to the modified
repository design and operational plans, while the Yucca Mountain FEIS considered several operating
modes and, to bound the evaluation, based potential impacts on the mode that would require the greatest
number of workers. The analysis used updated baselines for the evaluated socioeconomic variables. As a
result of the refined data, potential impacts to Gross Regional Product, real disposable personal income,
spending by state and local governments, housing, and public services from changes in employment and
population would be smaller than the impacts the FEIS reported.

4.1.6.1 Socioeconomic Impacts from Construction and Operations
4.1.6.1.1 Impacts to Employment

Surface and subsurface construction would begin in 2012. DOE would scale back surface construction in
2016 as emplacement began (in 2017). Subsurface construction would begin in 2012, escalate in 2018,
moderate at approximately 170 employees by 2026, and continue until 2042. The number of employees
for subsurface construction would be considerably EMPLOYMENT TERMS
fewer than the number of workers for surface

construction. In 2014, the peak year of direct Direct Employment:
Jobs that are expressly associated with

project activity.

employment during the initial construction
analytical period, DOE would employ about 2,590
workers (which would represent about 1,090 newly | Indirect Employment:

created jobs) for the Proposed Action. About Jobs that are created as a result of
1,860 of these workers would be employed on the expenditures by directly employed project

. . workers (for example, restaurant workers
site and 730 workers would work off the site, or childcare providers) or jobs that are

primarily in the Las Vegas area. Construction created by project-related purchases of
workers would include skilled craft workers and goods and services (for example, sales
professional and technical support personnel manager of a concrete supply store).
(engineering, safety analysis, safety and health, and

; . Composite Employment:
other field personnel). Onsite employment during Sum of direct and indirect employment.

construction would peak in 2016 with about
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1,920 workers as DOE transferred offsite positions and responsibilities from Clark County sites to the
repository in Nye County.

Figure 4-5 shows composite (direct and indirect) employment changes due to construction activities under
the Proposed Action by county of residence. Incremental employment increases during the construction
analytical period would peak in 2014 with the addition of about 1,000 jobs in the region of influence
(about 690 in Clark County and 310 in Nye County). The number of additional jobs in the region of
influence would be virtually identical to the number of additional jobs in the State of Nevada because the
direct jobs would be confined to Clark and Nye counties, where DOE assumed all workers would reside,
and thus new indirect jobs would probably be in the same jurisdictions. The change in the number of new
jobs would be less than the number of onsite jobs because some of those would be filled by construction
workers who had completed another assignment and some would be filled by individuals who joined the
construction industry from another field and were, therefore, part of the baseline employment estimates.
Not all project-related jobs would require that individuals move into the region of influence. Employment
in the construction industry is constantly in flux and assignments begin and end in a relatively short
period, so workers already in the region would fill some repository jobs. The number of onsite jobs
would increase as the number of offsite professional and technical positions decreased. The dynamics of
the economies in each county and the number of directly employed workers who lived in each county
would influence the numbers and locations of indirect jobs. The Proposed Action would increase overall
employment in the region of influence from the projected baseline (employment without the repository
project) of approximately 1,329,000 jobs to slightly less than 1,330,000 positions—a regional change
ofapproximately 0.08 percent, but 1.5 percent in Nye County. These changes would be small. REMI
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Figure 4-5. Increases in composite regional and State of Nevada employment during construction.
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uses historical patterns of spending and in-migration to predict changes. Table 4-9 summarizes peak
construction year changes in direct employment by county of worker residence.

Table 4-9. Expected peak construction year (2014) changes in direct employment by county of worker
residence.

Area Employees®
Clark County 758
Nye County 328
Region of Influence 1,090

Source: DIRS 182205-Bland 2007, all.
Note: Numbers are rounded to three significant figures.
a.  Excludes 216 current onsite workers and 1,286 offsite workers.

Table 4-10 lists the expected distribution of project job locations during the initial construction analytical
period. Chapter 3, Section 3.1.7 discusses residential distribution patterns of Yucca Mountain Project
workers. Emplacement would begin in 2017. Although subsurface construction would continue until
about 2042, this Repository SEIS refers to the period from 2017 to 2067 as the operations analytical
period. Emplacement activities could continue for up to 50 years from the beginning of emplacement in
2017 until 2067.

Table 4-10. Repository direct employment during the initial construction analytical period by county of
job location.”

Area 2012 2013 2014 2015 2016
Clark County (offsite) 709 711 730 648 589
Nye County (onsite) 1,010 1,480 1,860 1,900 1,920
Total project employment 1,720 2,200 2,590 2,550 2,510

Source: DIRS 182205-Bland 2007, all.
Note: Numbers are rounded to three significant figures; therefore, totals might differ from sums.
a. Includes current positions.

Direct operations peak employment would occur in 2019 when repository operations would require about
2,690 workers. About 2,070 of these workers would be on the site, and the remaining 620 would work in
the Las Vegas area. Project-related direct employment would range from 2,600 to 2,300 from 2017 to
2024, then range from 2,300 to 2,000 until 2040. Employment levels from 2041 to 2067 would be
essentially stable at about 700 workers (DIRS 182205-Bland 2007, all).

Table 4-11 lists the expected distribution of changes in regional employment in the peak year of
employment (2021) during the operations analytical period. The table lists the estimated number of
repository-induced jobs in Clark and Nye counties and in Nevada in 2021. Employment in the region of
influence would peak with approximately 1,300 workers. The employment baselines in Clark and Nye
counties have grown rapidly since completion of the Yucca Mountain FEIS. New indirect jobs result
from new direct jobs unless there is some capacity of existing business to meet the increased demand for
goods and services. The region, especially Clark County, probably has sufficient excess capacity and
impacts would be spread over a number of communities in Clark County, such that the number of indirect
jobs would be lower. This would result in a small incremental increase of regional employment from the
estimated baseline of about 1,425,000 jobs to about 1,426,000 jobs, a change of less than 0.1 percent from
the estimated employment baseline for 2021.
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Table 4-11. Expected peak year (2021) increases in the operations analytical period composite

employment in the region and in the State of Nevada.

Area Employees Percent change
Clark County 861 0.06
Nye County 437 2.0
Total increase in jobs in region of influence 1,300 0.09
State of Nevada 1,300 0.07

Note: Numbers are rounded to three significant figures; therefore, totals might differ from sums.

Source: DIRS 182642-Bland 2007, all.

Table 4-12 summarizes direct repository employment from 2017 to 2067 by expected county of job
location. Figure 4-6 shows changes in regional employment for Clark and Nye counties and for the State
of Nevada. Beginning in 2042, the rate of employment growth in the region would slow as the need for

Table 4-12. Repository direct employment” during the operations analytical period by county of job

location, 2017 to 2067.

Area 2017 2020 2025 2030 2045 2067
Clark County (offsite) 572 585 470 470 144 108
Nye County (onsite) 1,940 2,000 1,820 1,800 562 421
State of Nevada 2,510 2,590 2,290 2,270 706 529

Source: DIRS 182205-Bland 2007, all.
Note: Numbers are rounded to three significant figures.
a. Includes current positions.
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Figure 4-6. Changes in composite regional employment from repository operations activities in the

region and in Nevada.
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repository workers dropped. The growth would slow by about 148 jobs in 2042, to about 312 jobs in
2045, and would continue slowing by about 230 jobs through 2067. Given the expected economic growth
in the region of influence, the region could readily absorb declines in repository employment as
subsurface construction and emplacement activities ended. The Yucca Mountain Project would continue
to contribute positively to the economy, but losses of offsite jobs would result in the slower growth of
jobs in the region. Impacts to regional employment, employment in Clark County and Nevada from
repository-related construction and operations would be small, less than 1 percent. Impacts in Nye
County would be greater, but not more than 2 percent of the baseline.

4.1.6.1.2 Impacts to Population

DOE based assumptions about future residential distribution on worker preferences consistent with
historical preferences (Chapter 3, Section 3.1.7). Historical patterns of behavior, including choice of
preferred county of residence, might not be an accurate barometer of future trends because of the
uncertainties in prediction of human behavior. The analysis based estimates of impacts to socioeconomic
variables in the region on the assumption that 80 percent of the workers at the site would live in Clark
County and 20 percent would live in Nye County. DOE assumed those persons working in Clark County
would live in Clark County.

The analysis projected that regional population would grow from about 2,480,000 residents in 2012 to
approximately 5,130,000 in 2067 (DIRS 178610-Bland 2007, all). The peak year (2035) population
contribution in the region of influence attributable to the repository would be approximately 2,280 people,
or about 0.06 percent of the estimated population baseline of 3,630,000 people (DIRS 178610-Bland
2007, all). In general, increases in population occur several years after increases in employment because
some workers delay relocation. Clark County would experience the peak increase in population in 2034,
and Nye County would experience a peak in 2039. This phenomenon would be largely because Clark
County has such a large labor pool, and most project workers and family members would already live
there and would not in-migrate to the county. Because the labor force is smaller in Nye County, many
project workers or workers who filled the new indirect jobs and who lived in Nye County would represent
a new household in the county. The increase in population would represent a small increase, about

1.2 percent of the county’s baseline population in 2039. The Proposed Action would have only small
effects on population growth in the region of influence. Figure 4-7 shows the projected population
increases from the repository project for Clark and Nye counties and the State of Nevada. 