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8 COST-BENEFIT ANALYSIS

8.1 Introduction

No-Action alternative. The proposed action is to issue the applicant, Powertech (USA) Inc., an
NRC license. The applicant will use the license for the construction, operation, aquifer
restoration, and decommissioning of the proposed Dewey-Burdock in-situ uranium recovery
(ISR) project. Section 4.11 of this Supplemental Environmental Impact Statement (SEIS)

10  discusses the potential socioeconomic impacts of the proposed action.

1
2
3
4
5  This chapter summarizes benefits and costs associated with the proposed action and the
6
7
8
9

12  Implementation of the proposed action will generate regional and local benefits and costs. The
13  regional and local benefits of constructing and operating the proposed Dewey-Burdock ISR

14  Project include increases in employment, economic activity, and tax revenues. The benefits of
15  increased tax revenues will accrue primarily to Fall River and Custer Counties, South Dakota,
16  and the surrounding towns of Edgemont, Hot Springs, and Custer. Increases in economic

17  activity and employment may extend to Rapid City in neighboring Pennington County and the
18 city of Newcastle in Weston County, Wyoming. Costs associated with the proposed

19  Dewey-Burdock ISR Project will be, for the most part, limited to the area surrounding the site.
20 Examples of these costs include changes to current land and water use, and increased

21 road traffic.

23 8.2 Proposed Action (Alternative 1)

25  Under the proposed action, the NRC will issue the applicant an NRC license. With this license,
26  the applicant will construct, operate, restore the aquifer, and decommission the proposed

27  Dewey-Burdock ISR Project. Under the proposed action, the applicant is also seeking BLM

28  approval of its modified Plan of Operations subject to mitigation included in the license

29  application and this draft SEIS. Following 2 years of site development and facility construction,
30 there will be 8 years of wellfield and uranium recovery operations (see Figure 2.1-1). During the
31 8-year operations phase of the project, wellfield construction will continue as additional

32  wellfields are sequentially developed along the uranium roll fronts in both the Dewey and

33  Burdock areas. Wellfield restoration at the Dewey-Burdock site will begin immediately after

34  production activities in the wellfields end. The applicant projects that restoration activities in the
35 first wellfields will begin 2 years after production activities commence. Aquifer restoration

36  activities, including restoration construction, stability monitoring, and regulatory approval of

37  restoration, will continue for 11 years.

39  Some overlap between wellfield decommissioning and groundwater restoration activities is

40 expected. Wellfield decommissioning is estimated to continue for 8 years. Decommissioning of
41  the Burdock central processing plant and Dewey satellite facility will begin after aquifer

42  restoration and wellfield decommissioning activities are complete. It is anticipated that these

43  activities will take 2 years to complete (Powertech, 2009).

45 8.21 Benefits of the Proposed Action
47  The principal socioeconomic benefit expected to result from the Dewey-Burdock ISR Project is

48 an increase in employment opportunities in the region. The applicant expects to directly employ
49 86 workers during construction and 84 workers during operations of the proposed project
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(Powertech, 2009). Fewer workers will be involved in aquifer restoration and decommissioning
activities (Powertech, 2010). The applicant expects nine workers will be directly involved in
aquifer restoration activities and nine workers will be directly involved in decommissioning
activities. As discussed in SEIS Section 4.11.1, the construction workforce will most likely not
relocate permanently to the area because of the short duration (1 to 2 years) of these activities.
Workers are expected to be more likely to relocate near the facility during the operations,
aquifer restoration, and decommissioning phases of the proposed project.

The majority of jobs are expected to be filled by workers from outside the region. A standard
employment multiplier of 0.7* was used to calculate the expected influx of approximately

60 jobs (i.e., 86 jobs x 0.7 = 60) during construction, 59 jobs (i.e., 84 jobs x 0.7 = 59) during
operations, 6 jobs during aquifer restoration (i.e., 9 jobs x 0.7 = 6), and 6 jobs during
decommissioning (i.e., 9 jobs x 0.7 = 6) activities.

The town nearest to the proposed project is Edgemont, with a population of 774 (USCB, 2012).
However, employees supporting project activities might prefer to reside in larger surrounding
communities such as Hot Springs, Custer, and Newcastle, which have populations of 3,711,
2,067, and 3,532, respectively (USCB, 2012). The influx of jobs created by the Dewey-Burdock
ISR Project and the expected reduction in unemployment are expected to have a MODERATE
beneficial impact to the businesses of Edgemont and a SMALL beneficial impact to the
businesses of larger towns surrounding the proposed site, such as Hot Springs, Custer,

and Newcastle.

In addition to job creation, the proposed project’s operations and the addition of regionally
based employees are expected to contribute to local, regional, and state revenues. Revenues
are expected to increase through the purchase of goods and services and through the taxes
levied on goods and services. Overall, the project is expected to generate $13.54 million in total
indirect business tax revenue over the lifetime of construction, operation, restoration, and
decommissioning activities (Powertech, 2009). Sources of indirect business tax revenue
include property taxes, sales taxes, and motor vehicle license charges.

The Special Tax Division of the Department of Revenue and Regulation of South Dakota levies
a severance tax of 4.5 percent (South Dakota Codified Law 10-39A-1), as well as a 0.24 percent
conservation tax (South Dakota Codified Law 10-39B-2), on the taxable value of the uranium
produced from uranium milling and mining. The applicant’s estimate of uranium resources to be
recovered at the Dewey-Burdock ISR Project is 3.45 million kg [7.6 million Ib] of uranium

(as U30g) (Powertech, 2009). If the applicant fully recovers this quantity of uranium and sells it
at market prices of approximately $49.25 per pound (August 6, 2012, quoted price), the
severance tax is expected to yield $16,843,500 and the conservation tax is expected to yield
$898,320 in economic benefits over the life of the project. Fall River and Custer Counties would
collect 50 percent of the severance tax. The State of South Dakota collects the remainder of
the severance tax and the conservation tax.

In addition, the proposed Dewey-Burdock ISR Project is expected to generate
$186,700,000 in value-added benefits over the life of the project (Powertech, 2009). These

1The economic multiplier provides a statistical estimate of the total impact that is expected from a regional change in
a given economic activity. The multiplier is a ratio of total change to initial change. The multiplier of 0.7 is used in
these calculations because it is the standard employment multiplier for the milling/mining industry (Economic Policy
Institute, 2003).
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include employee wages and benefits; payments to self-employed individuals;
payments from interest, rents, royalties, dividends, and profits; and excise and sales taxes
paid on retail and commercial transactions.

8.2.2 Benefits From Uranium Production

The taxes to be generated by operations at the proposed Dewey-Burdock ISR Project will be
dependent on yellowcake production levels and the number of persons employed in facility
operations. The applicant projects 3.45 million kg [7.6 million Ib] of uranium will be recovered.
However, production of yellowcake will depend on the market price for yellowcake (as uranium)
and production costs. Since 2007, the spot market price for uranium has fluctuated significantly,
from a high of more than $130 per pound in 2007 to a low of $40 per pound in 2009. As of
August 6, 2012, the price was $49.25 per pound (UXC, 2012).

The project’s potential benefits to the local community depend on the applicant’s operating costs
being lower than the future price of uranium. If the price of uranium falls below the costs of
operation, then operations would likely be suspended or discontinued.

8.2.3 Costs to the Local Communities

Table 8.2-1 lists the towns within an 80-km [50-mi] radius of the proposed project. These towns
are expected to provide the majority of the workers for the proposed project. The table also lists
the population of the towns and the distances to the proposed project site. As stated in

Section 8.2.1, the construction of the proposed project is expected to employ 86 workers, and if
it is assumed that the majority of the construction employment requirements are filled by a
workforce from outside the region, there could be an influx of 60 jobs (86 jobs x 0.7% = 60).
Because of the short duration of construction (1 to 2 years) and small size of the construction
force, the impact to housing demand would be SMALL (see SEIS Section 4.11.1.1). Workers
would not be expected to bring families and school-aged children with them; therefore, there
would be a SMALL impact on education services and on health and social services (see SEIS
Section 4.11.1.1).

As mentioned in SEIS Section 8.2.1, the proposed project is expected to employ
84 workers during the period of operations, 9 workers during the period of aquifer restoration,
and 9 workers during the period of site decommissioning. As described in SEIS
Section 4.11.1.2, employment types are expected to be more technical during operations, and

Table 8.2-1. Towns Near the Proposed Dewey-Burdock ISR Project

Population Distance From Project
Town (2010 Estimate) in km [mi]
Edgemont, SD 774 21 [13]
Custer, SD 2,067 80 [50]
Hot Springs, SD 3,711 64 [40]
Newcastle, WY 3,532 64 [40]
Source: USCB (2012)

*The multiplier of 0.7 is used in these calculations because it is the standard employment multiplier for the
milling/mining industry (Economic Policy Institute, 2003).

8-3
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as a result, the majority of the operational workforce is expected to be staffed from outside the
region. Therefore, it is anticipated that there will be an influx of workers into the towns closest
to the project area. Specifically, it is anticipated that there will be an influx of 59 workers

(84 jobs x 0.7° = 59) during operations, 6 jobs during aquifer restoration (i.e., 9 jobs x 0.7 = 6),
and 6 jobs during decommissioning (i.e., 9 jobs x 0.7 = 6) activities.

It is also expected that workers moving from outside the region to communities within
commuting distance of the Dewey-Burdock project site for employment opportunities will arrive
with their families. The average household size in the State of South Dakota is 2.42 persons
(USCB, 2012). Therefore, newly created jobs have the potential to increase the local population
by as many as 172 persons (59 + 6 + 6 = 71 workers from outside the region x 2.42 persons per
household = 172 persons). The influx of workers and their families will increase the demand for
housing and may spur an increase in the construction of new homes in towns surrounding the
proposed site. It is anticipated that the impact of increased housing demand and construction
may be MODERATE for small towns such as Edgemont. For larger towns such as Hot Springs,
Custer, and Newcastle, which have more available housing, the impact will be SMALL.

The projected population growth from the proposed project will have a SMALL impact on
education infrastructure and health and social services. As assessed in SEIS Section 4.11.1,
the impact on schools and education-related services during operations, aquifer restoration, and
decommissioning will be SMALL. As presented in SEIS Section 3.11.7, towns surrounding the
proposed project have adequate medical facilities, social services, and police, fire, and
emergency medical services to accommodate the projected project workforce and their families.
NRC staff discussions with city and county planners indicate that current and planned upgrades
to health care facilities and hospitals in the region will accommodate projected increases in
population (NRC, 2009). Furthermore, as discussed in Section 4.11.1, local governments are
expected to have the capacity to effectively plan for and manage increased demand for

health and social services from workers and their families relocating to towns near the
proposed project.

8.3 Evaluation of Findings of the Proposed Dewey-Burdock Project

If NRC issues the applicant a license, it is anticipated that the Dewey-Burdock ISR Project will
have a SMALL to MODERATE overall economic impact on the region of influence and will
generate primarily regional and local benefits and costs. As discussed earlier, the regional
benefits of the project are increased employment opportunities and increased economic activity
that will add to tax revenues in the region. Increases in tax revenues are expected to bring the
largest benefit to Fall River and Custer Counties, although economic benefits will most likely be
shared by neighboring counties and communities in South Dakota and Wyoming. Social and
economic costs associated with the Dewey-Burdock project will, for the most part, be limited to
communities within commuting distance of the site. Table 8.3-1 summarizes the costs and
benefits of the proposed Dewey-Burdock ISR Project.

8.4 No Action (Alternative 2)

Under the No-Action alternative, NRC will not approve the license application for the proposed
Dewey-Burdock ISR Project and the Bureau of Land Management (BLM) will not approve the
applicant’s modified Plan of Operations. The No-Action alternative will result in the applicant not

3Ibid.
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- 170 -



PR R R
GORWNRPOOONOUTAWN

16

DRAFT

Cost-Benefit Analysis

Table 8.3-1. Summary of Costs and Benefits of the Proposed Dewey-Burdock

ISR Project

Cost-Benefit Category

Proposed Action

Benefits

Production Capacity

7.6 million pounds of yellowcake (as uranium)

Other Monetary:
Severance and conservation taxes
Indirect business tax revenues

$17.7 million (estimated)
$13.54 million (estimated)

Nonmonetary benefits
(50% of jobs would be from Custer
and Fall River Counties)

86 jobs—during construction
60 jobs—Ilocal jobs from economic multiplier during
construction

84 jobs—during operations
59 jobs—Ilocal jobs from economic multiplier during
operations

9 jobs—during aquifer restoration
6 jobs—Ilocal jobs from economic multiplier during
aquifer restoration

9 jobs—during decommissioning
6 jobs—local jobs from economic multiplier during
decommissioning

Costs

Education Infrastructure

SMALL

Health and Social Services

SMALL

Housing Demand

SMALL for larger towns (Hot Springs, Custer,
Newcastle)
MODERATE for Edgemont

Emergency Response

SMALL

Source: Powertech (2009, 2010)

constructing and operating the proposed project. No facilities, roads, or wellfields will be built,
and no pipelines will be laid as described in SEIS Section 2.1.2. No uranium will be recovered
from the subsurface ore body; therefore, injection, production, and monitoring wells will not be
installed to operate the facility. No lixiviant will be introduced in the subsurface, and no
buildings will be constructed to process extracted uranium or store chemicals involved in

that process. Because no uranium will be recovered, neither aquifer restoration nor
decommissioning activities will occur. No liquid or solid effluents will be generated. As a result,
the proposed site will not be disturbed by proposed project activities and ecological, natural, and
socioeconomic resources will remain unaffected. All potential environmental impacts from the
proposed action will be avoided. Similarly, all project-specific socioeconomic impacts

(e.g., employment, economic activity, population, housing, and local finance) will also

be avoided.
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9 SUMMARY OF ENVIRONMENTAL IMPACTS

This chapter summarizes the potential environmental impacts of the proposed action and the
No-Action alternative. The potential impacts of the proposed action are discussed in terms of
(i) unavoidable adverse environmental impacts, (ii) irreversible and irretrievable commitments of
resources, (iii) short-term impacts and uses of the environment, and (iv) long-term impacts and
the maintenance and enhancement of productivity. The information is presented for each of the
13 resource areas that may be affected by the proposed Dewey-Burdock ISR Project. This
information addresses the impacts during each phase of the project (i.e., construction,
operation, aquifer restoration, and decommissioning). The specific impacts are described in
Table 9-1.

The following terms are defined in NUREG-1748 (NRC, 2003).

. Unavoidable adverse environmental impacts: applies to impacts that cannot be avoided
and for which no practical means of mitigation are available

. Irreversible: involves commitments of environmental resources that cannot be restored

. Irretrievable: applies to material resources and will involve commitments of materials
that, when used, cannot be recycled or restored for other uses by practical means

° Short-term: represents the period from preconstruction to the end of the
decommissioning activities and, therefore, generally affects the present quality of life for
the public

. Long-term: represents the period of time following the termination of the site license,

with the potential to affect the quality of life for future generations

As discussed in Chapter 4, the significance of potential environmental impacts is categorized
as follows:

SMALL: The environmental effects are not detectable or are so minor that they will
neither destabilize nor noticeably alter any important attribute of the resource

MODERATE: The environmental effects are sufficient to alter noticeably, but not to destabilize,
important attributes of the resource

LARGE: The environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource

The alternatives and their environmental impacts are summarized in the following sections.

Section 9.1 describes the environmental impacts from implementing the proposed action, and
Section 9.2 describes the environmental impacts from implementing the No-Action alternative.

9.1 Proposed Action (Alternative 1)
Powertech (USA) Inc. (Powertech, referred to herein as the applicant) is seeking an NRC

source material license for the construction, operation, aquifer restoration, and
decommissioning of the proposed Dewey-Burdock ISR Project (Powertech, 2009a—c). Under
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the proposed action, NRC would grant Powertech’s license request. The proposed project will
consist of processing facilities and sequentially developed wellfields sited in two contiguous
areas: the Burdock area and the Dewey area.

Construction of the Dewey-Burdock ISR Project is expected to last about 2 years (see

Figure 2.1-1). During this phase, the applicant will construct buildings, access roads, wellfields,
pipelines, Class V injection wells, and potential land application areas to be used for liquid
waste disposal. Operations are expected to last 8 years. Construction and operations activities
would disturb approximately 98 ha [243 ac] if deep well disposal via Class V injection wells is
used to dispose of treated wastewater and approximately 566 ha [1,398 ac] if land application is
used to dispose of treated wastewater (Powertech, 2010).

During the operations phase, injection wells will be used to inject lixiviant (recovery) solutions
into the orebody to recover uranium. Production wells will be used to recover the dissolved
uranium, which then will be processed through the central plant. Finally, monitoring wells will be
installed to monitor the performance of the wellfields and to mitigate potential excursions from
the production zone.

Approximately 0.45 million kg [1 million Ib] of U3Og (triuranium octoxide) would be produced per
year. After operations at a wellfield cease, the applicant will have to begin aquifer restoration,
which will ensure that water quality and groundwater use from surrounding aquifers is not
impacted by the proposed action.

The aquifer restoration process is expected to last about 9 years. The methods selected for
aquifer restoration will depend on the liquid waste disposal option. For the Class V deep
injection well disposal option, groundwater treatment using reverse osmosis (RO) with permeate
injection will be the primary restoration method (Powertech, 2011). If land application is used
for liquid waste disposal, then groundwater sweep with injection of clean makeup water from the
Madison Formation will be used to restore the aquifer. During wellfield and facility
decommissioning (expected to last 10 years), disturbed lands will be returned to their prior uses.
Wells will be plugged and abandoned, and the land surface will be reclaimed.

The potential environmental impacts from the proposed action are summarized in Table 9-1.

9.2 No Action (Alternative 2)

Under the No-Action alternative, NRC would not issue a license. The applicant will neither
construct buildings, roads, or wellfields nor will the facility be operated at the proposed
Dewey-Burdock ISR Project. Uranium ore will not be recovered from the site, and the applicant
will not receive a license. Under the No-Action alternative, there will be no impact to any of the
13 resource areas from the proposed licensing action. There will be no unavoidable adverse
environmental impacts attributable to the proposed action and no relationship between local
short-term or long-term uses of the environment. Therefore, there will be no irreversible and
irretrievable commitment of resources.

9.3 References

10 CFR Part 20. Code of Federal Regulations, Title 10, Energy, Part 20. “Standards for
Protection Against Radiation.” Washington, DC: U.S. Government Printing Office.
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Table 9-1. Summary of Environmental Impacts of the Proposed Action

Long-Term

Section 4.2.1) land use. During
construction and
operation, the total
amount of land
affected by
earthmoving
activities to
construct surface
facilities, wellfields
and associated
infrastructure, and to
build access roads
will depend on the
option used to
dispose of liquid
wastes. For Class V
well injection,
approximately 98 ha
[243 ac] or 2 percent

irreversible and
irretrievable
commitment of
land resources
from implementing
the proposed
action. The
duration of the
project will be
approximately

17 years after
which time the land
could be reclaimed
and made
available for other
uses.

land use from
implementing the
proposed action.
Depending on the
option used to
dispose of liquid
wastes,
approximately

98 ha [243 ac]
(Class V well
injection) or 566 ha
[1.398 ac] (land
application) of the
proposed license
area will be
unavailable for
other uses such as
grazing and
recreation; oil and

Unavoidable Irreversible and Short-Term Impacts and the
Adverse Irretrievable Impacts and Uses | Maintenance and
Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity
Land Use There will be a No impact. There | There will be a There will be no
(SEIS SMALL impact to will be no SMALL impact to long-term impact to

land resources
from implementing
the proposed
action. The land
will be available for
other uses at the
end of the license
period.

24

9-3
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Impact
Category

Unavoidable
Adverse
Environmental
Impacts

Irreversible and
Irretrievable
Commitment of
Resources

Short-Term
Impacts and Uses
of the
Environment

Long-Term
Impacts and the
Maintenance and
Enhancement of

Productivity

of the proposed
license area will be
disturbed. For land
application,
approximately

566 ha [1,398 ac] or
13 percent of the
proposed license
area will be
disturbed. During
decommissioning,
land will be
impacted by
earthmoving
activities to reclaim
and reseed the
affected areas.

gas exploration
could coexist with
the applicant’s
proposed action.

Transportation
(SEIS
Section 4.3.1)

During the
construction and
operation phases,
there will be a
MODERATE
increase in local
traffic counts
associated with

There will be an
irreversible and
irretrievable
commitment of fuel
for vehicle and
equipment
operation, heating,
commuter traffic,

During
construction and
operations, there
will be a
MODERATE
impact due to
increased traffic on
Dewey Road,

There will be no
long-term impacts
to transportation
following license
termination.

project-related traffic | and regional which will degrade
on Dewey Road, the | transport. the road surface,
nearest road to the increase dust
proposed project. generation, and
Increased traffic will increase the
degrade the road potential for traffic
surface, increase accidents and
dust generation, and wildlife and
increase the livestock Kills.
potential for traffic During operation,
accidents and aquifer restoration,
wildlife and livestock and
kills. During all decommissioning,
phases, there will be there will be a
a SMALL increase in SMALL increased
traffic on the more accident risk from
well-traveled transporting
regional roads. yellowcake,
ion-exchange
resin, byproduct
material, and
hazardous
chemicals. During
construction, no
9-4
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Impact
Category

Unavoidable
Adverse
Environmental
Impacts

Irreversible and
Irretrievable
Commitment of
Resources

Short-Term
Impacts and Uses
of the
Environment

Long-Term
Impacts and the
Maintenance and
Enhancement of

Productivity

short-term
hazardous material
transportation
impacts will occur
because no
chemical or
radioactive
material will be
transported.

Geology and Saoll
(SEIS
Section 4.4.1)

There will be a
SMALL impact on
geology and soils.
The construction,
operations, and
decommissioning
phases will disturb
surface soils during
construction of the
central and satellite
plants, development
of the wellfields,
laying of pipelines,
and construction of
new access roads.
These impacts will
be temporary, and at
the end of the
decommissioning
phase topsoil will be
replaced and
reseeded.

Soil layers will be
irreversibly
disturbed by the
proposed action;
however, topsoil
salvaged during
the construction
phase will be
stored and
replaced during
decommissioning.
Therefore, the
potential impact
will be SMALL.
Reseeding and
recontouring will
mitigate the impact
to topsoil.

There will be a
SMALL impact to
geology and

soils. No
significant matrix
compression or
ground subsidence
is expected
because the net
withdrawal of fluid
from the
production zone
aquifers will be
about 3 percent
or less.
Approximately
5.3 ha [13 ac] of
topsoil will be
stripped. Topsoil
salvaged during
the construction
phase of the
project will be
replaced during the
reclamation and
reseeding
processes.

There will be no
long-term impacts
to geology and
soils following
license
termination.

Surface Waters
and Wetlands
(SEIS

Section 4.5.1.1)

There will be a
SMALL impact to
surface water and
wetlands from the
proposed action.
The occurrence of
surface water is
limited, and surface
water flow in
channels is
intermittent.

U.S. Army Corps of
Engineers permits
under Section 404 of

There will be no
irreversible and
irretrievable
commitment of
either surface
water or wetlands
from implementing
the proposed
action. No
drainage or body
of water will be
significantly altered
by the proposed
action. The impact

There will be a
SMALL impact to
surface waters and
wetlands. The
proposed action
will not discharge
to perennial or
ephemeral surface
water drainages.

No impact. The
proposed action
will not discharge
to perennial or
ephemeral surface
water drainages.

9-5
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Long-Term

Unavoidable Irreversible and Short-Term Impacts and the
Adverse Irretrievable Impacts and Uses | Maintenance and
Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity
the Clean Water Act | to wetlands will be
will be required SMALL because
before conducting stream flow is
work in jurisdictional | intermittent and the
wetlands. The applicant will
applicant will use implement best
best management management
practices and practices to control
implement a storm erosion, runoff,
water pollution and sedimentation.
management plan to
ensure surface
water runoff from
disturbed areas
meets NPDES
permit limits.
Groundwater There will be a There will be a Short-term impacts | There will be no
(SEIS SMALL impact on SMALL impact on | to groundwater will | long-term impacts

Section 4.5.2.1)

groundwater from
implementing the
proposed action by
consumption of
groundwater,
degradation of water
quality in the ore
production zone,
and the drawdown in
water levels in wells
located outside the
project boundaries
that are drilled into
the ore-bearing
aquifer(s). The
applicant will provide
alternative water
sources in the event
of significant
drawdown to private
wells adjacent to the
proposed project
area. The
establishment of

an inward

hydraulic gradient,
as well as an
applicant-installed
groundwater
monitoring network
to detect potential

groundwater
resources.
Between 97 and
99.5 percent of
groundwater used
during the ISR
process at the
proposed project
will be treated and
reinjected into the
subsurface and/or
applied to land
irrigation areas.
Between 0.5 and
3 percent of
groundwater will
be consumed.

include
degradation of
water quality in
production zones
and the potential to
draw down the
water level in
neighboring private
wells. These
impacts will be
SMALL. The
applicant will
provide alternative
water sources if
water-level
drawdowns affect
water yields in
domestic and
livestock wells
within and adjacent
to the proposed
project area.

to groundwater
resources. Both
the State of South
Dakota and NRC
require restoration
of affected
groundwater
following
operations. The
groundwater
quality will be
restored to ensure
that aquifers will
not be affected.
Although water
levels will be
affected in the
short term, the
water levels will
eventually recover
after operations
and aquifer
restoration are
completed.

-178 -




Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Long-Term

Unavoidable Irreversible and Short-Term Impacts and the
Adverse Irretrievable Impacts and Uses | Maintenance and
Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity
vertical and
horizontal
excursions, will limit
the potential for
undetected
groundwater
excursions that
could degrade
groundwater quality.
Ecological There will be SMALL | Vegetative During any of the Some of the
Resources to MODERATE communities ISR phases, vegetative
(SEIs impacts until directly impacted SMALL direct communities that
Section 4.6.1) vegetation has been | by earthmoving impacts to exist within the
reestablished, and activities and ecological proposed

then the impact will
be SMALL.
Construction and
decommissioning of
the proposed
Dewey-Burdock
Project will result in
short-term loss (over
the ISR facility
lifecycle) of
vegetation on
approximately 98 ha
[243 ac] if deep
Class V well
injection is used to
dispose of liquid
wastes and
approximately

566 ha [1,398 ac] if

wildlife injuries and
mortalities will be
irreversible.
However, the
implementation of
mitigation
measures, such as
the use of fencing
to limit wildlife
movement and the
applicant’s
enforcement of
speed limits, will
reduce potential
impacts to wildlife.
Furthermore, areas
impacted by
earthmoving
activities will be

resources could
include injuries and
fatalities to wildlife
caused by either
collisions with
project-related
traffic or habitat
removal actions
involving the
removal of topsoil.
Habitat disruption
will consist of
scattered, confined
drill sites for the
deep Class V
injection well
option. Large
transformation of
the existing habitat

Dewey-Burdock
Project could be
difficult to
reestablish through
artificial plantings,
and natural
seeding could take
many years
resulting in
MODERATE
long-term impacts.
Wildlife species
associated with
those communities
could experience
SMALL to
MODERATE
long-term impacts
if animal

land application is reclaimed and would be a populations are
used to dispose of reseeded. MODERATE reduced in number
liquid wastes. The impact during the or replaced by
short-term loss of decommissioning other species with
vegetation could phase of the deep | broader habitat
stimulate the Class V injection requirements.
introduction and well disposal
spread of option and during
undesirable and all facility lifecycle
invasive, nonnative phases of the land
species, and application option.
displacement of Wildlife could be
wildlife species. temporarily
During operations displaced by
and aquifer increased noise
restoration, use of and traffic during
fences will limit. either waste
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Long-Term

Unavoidable Irreversible and Short-Term Impacts and the

Adverse Irretrievable Impacts and Uses | Maintenance and

Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity

wildlife ingress and
egress to wellfields

disposal option.
The applicant has
committed to
implement
mitigation
measures to
reduce the
potential impact to
SMALL for wildlife

species.
Meteorology, There will be a There will be no There will be No impact. There
Climatology, and | SMALL to irreversible or SMALL to will be no
Air Quality MODERATE impact | irretrievable MODERATE long-term effect on
(SEIS to air quality. During | commitment of air | impacts. Fugitive air quality either

Section 4.7.1)

all four phases the
generation of air
pollutants results in
the degradation of
air quality.
Combustion
emissions in and
around the proposed
site will be lower
than NAAQS and
PSD Class Il
regulatory
thresholds. Fugitive
dust emissions will
also be lower than
these regulatory
thresholds.
However, due to the
level and nature of
fugitive emissions,
there is potential for
intermittent impacts
to localized areas in
and around the
proposed site.
Fugitive emission
will also contribute
to visibility impacts
at Wind Cave
National Park, but
the impact from the
proposed action will
be minimal.

resources from the
proposed action.

dust generated
from all four
phases has the
potential to result
in short-term,
intermittent
impacts in and
around the site
particularly when
vehicles travel on
unpaved roads.
The effect will be
localized and
temporary. Use of
mitigation
measures, such as
applying water for
dust suppression,
will limit fugitive
dust emissions.

from the proposed
project or following
license
termination.

9-8
- 180 -




Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Long-Term

Unavoidable Irreversible and Short-Term Impacts and the
Adverse Irretrievable Impacts and Uses | Maintenance and
Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity
Noise There will be a Not applicable. There will be a No impact. There
(SEIsS SMALL impact. Two SMALL impact on | will be no noise

Section 4.8.1)

onsite dwellings
(Daniels residence
and Beaver Creek
Ranch
Headquarters) will
experience noise
above background
levels due to their
proximity to
wellfields and land
application areas.
However, noise
impacts at these
residences will be
short term,
intermittent, and
mitigated by sound
abatement controls
on operating
equipment. Noise
impacts to raptors
will be mitigated by
adhering to timing
and spatial
restrictions within
specified distances
of active raptor
nests as determined
by appropriate
regulatory agencies
(e.g., BLM, FWS,

two onsite
dwellings (Daniels
residence and
Beaver Creek
Ranch
Headquarters) due
to their proximity to
wellfields and land
application areas.
However, noise
impacts at these
residences will be
short-term,
intermittent, and
mitigated by sound
abatement controls
on operating
equipment.

impact following
license termination.

and SDGFP).
Historical and Impact on historic If archaeological There will be a If potential impacts
Cultural and cultural and historic sites SMALL to LARGE | from implementation
Resources resources during the | cannot be avoided, | impact on historic of the proposed
(SEIS ISR construction or the impacts to and cultural action are not

Section 4.9.1)

phase will be
SMALL to LARGE.
To mitigate the
impact, NRC, BLM,
SD SHPO, tribes,
and the applicant
will develop and
execute an
agreement that will
formalize treatment
plans for adversely
impacted resources

these sites cannot
be mitigated, this
could result in an
irreversible and
irretrievable loss of
cultural resources.

resources during
the ISR
construction
phase. The
development of an
agreement
between NRC,
BLM, SD SHPO,
tribes, and the
applicant will
address adverse
impacts to cultural

mitigated, then
long-term impacts to
cultural and historic
resources will result.
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Long-Term

Unavoidable Irreversible and Short-Term Impacts and the
Adverse Irretrievable Impacts and Uses | Maintenance and
Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity
during construction. and historic sites
If other and historic
NRHP-eligible properties of
sites cannot be traditional religious
avoided, then and cultural
treatment plans will importance to
be developed. If Native American
other historic and tribes. If any
cultural resources unidentified historic
are encountered or cultural
during the ISR resources are
lifecycle, the encountered, work
applicant will notify will stop and
the appropriate appropriate
authorities per an authorities will be
unexpected notified per the
discovery plan. unexpected
discovery plan.
Visual and Scenic | There would be a No impact. There will be a No impact. There
Resources SMALL impact on SMALL short-term | will be no impact on
(SEIS the visual impact to the visual | the visual landscape
Section 4.10.1) landscape. Visual landscape from following license
impacts from drilling implementing the termination.
and earthmoving proposed action.
activities that The activities will
generate fugitive be consistent with
dust will be short the BLM VRM
term. Mitigation Class lll and IV
measures will be designation of the
implemented to area and the
reduce fugitive dust existing natural
and visual impacts resource
from buildings. exploration
Center pivot activities in the
irrigation systems in area.
proposed land
application areas in
the Dewey area will
be visible to
travelers on Dewey
Road; however,
Dewey Road is
lightly traveled with
few residences.
Proposed activities
will be consistent
with the BLM VRM
Class lll and IV
designation for the
area.
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Long-Term

Unavoidable Irreversible and Short-Term Impacts and the
Adverse Irretrievable Impacts and Uses | Maintenance and
Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity
Socioeconomics | Implementing the Not applicable. Implementing the Following license
(SEIsS proposed action will proposed action termination, workers

Section 4.11.1)

have a SMALL
socioeconomic
impact over the life
of the project.

will have a SMALL
impact on local
communities.

who supported
activities at the
Dewey-Burdock site
will need to find
other employment.
There will be a loss
of revenue to nearby
communities,

Fall River and
Custer Counties,
and the state
following license

termination.
Environmental There will be no Not applicable. Implementing the There will be no
Justice disproportionately proposed action long-term
(SEIS high and adverse will have a SMALL | environmental

Section 4.12.1)

impacts to minority
or low-income
populations from the
construction,
operation, aquifer
restoration, and
decommissioning of
the proposed
Dewey-Burdock ISR
Project. While
certain Native
Americans may
have a heightened
interest in cultural
resources potentially
affected by the
proposed action, the
impacts to Native
Americans in this
and other areas is
not expected to be
disproportionately
high or adverse.

impact on
environmental
justice. There will
be no
disproportionately
high and adverse
impacts to minority
or low-income
populations from
the construction,
operation, aquifer
restoration, and
decommissioning
of the proposed
Dewey-Burdock
ISR Project.

justice impacts
following license
termination. While
certain Native
Americans have a
heightened interest
in cultural resources
potentially affected
by the proposed
action, the impacts
to Native Americans
in this and other
areas is not
expected to be
disproportionately
high or adverse. To
the extent there
might be adverse
impacts to historic
and cultural sites of
interest to Native
Americans, these
impacts will be
mitigated by an
agreement that will
formalize treatment
plans during
construction. If
NRHP-eligible
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Impact
Category

Unavoidable
Adverse
Environmental
Impacts

Irreversible and
Irretrievable
Commitment of
Resources

Short-Term
Impacts and Uses
of the
Environment

Long-Term
Impacts and the
Maintenance and
Enhancement of

Productivity

sites cannot be
avoided, treatment
plans will be
developed. If other
historic and cultural
resources are
encountered during
the ISR lifecycle, the
applicant will notify
appropriate
authorities per an
unexpected
discovery plan.

Public and
Occupational
Health

(SEIS

Section 4.13.1)

There will be a
SMALL impact on
public and
occupational health.
Construction and
decommissioning
will generate fugitive
dust emissions that
will not result in a
significant dose to
the public or site
workers. The
emissions from
construction
equipment will be of
short duration and
readily dispersed
into the atmosphere.

Not applicable.

There will be a
SMALL impact
from radiological
exposure. Dose
calculations under
normal operations
showed that the
highest potential
dose within the
proposed project
area is 6 percent of
the 1 mSv

[100 mrem] per
year public dose
limit specified in
NRC regulations.
The radiological
impacts from
accidents will be
SMALL for workers
if procedures to
deal with accident
scenarios are
followed, and
SMALL for the
public because of
the facility’s remote
location. The
nonradiological
public and
occupational
health impacts
from normal
operations,
accidents, and

No impact. There
will be no long-term
impact to public and
occupational health
following license
termination.
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Long-Term
Unavoidable Irreversible and Short-Term Impacts and the
Adverse Irretrievable Impacts and Uses | Maintenance and
Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity
chemical
exposures will be
SMALL if handling
and storage
procedures are
followed.
Waste Solid byproduct The energy During all phases, | During all phases,
Management material generation consumed during hazards permanent disposal
(SEIS and disposal from the ISR phases, associated with of liquid wastes in

Section 4.14.1)

activities
implemented

during all
postconstruction
phases of the
Dewey-Burdock ISR
Project will result in
SMALL impacts on
available disposal
capacity, because
permitted facilities are
available to accept
the wastes. Disposal
of treated liquid
byproduct material
using Class V
injection, land
application, or a
combination of both
will be conducted in
accordance with
NRC effluent
discharge limits in

10 CFR Part 20,
Appendix B and EPA
(Class V well) or state
(land application)
permit conditions,
and impacts will be
SMALL. During
decommissioning, the
amount of
nonhazardous solid
waste will exceed
available local landfill
capacity and will
result in MODERATE
impacts unless local
capacity is expanded
prior to
decommissioning or
waste is shipped to a

the construction
materials used that
could not be
reused or recycled,
and the space
used to properly
handle and
dispose of all
waste types

(i.e., wells for liquid
wastes and
permitted disposal
space of solid
wastes) will
represent an
irretrievable
commitment of
resources,
resulting in a
SMALL to
MODERATE
impact.

handling and
transport of wastes
will represent a
short-term and
SMALL impact.

onsite injection wells
will represent a
SMALL impact on
the long-term
productivity of the
land allocated for
these wells. Buildup
of constituents in
soil from potential
land application of
treated liquid wastes
could affect
productivity of
irrigated land, but
proposed monitoring
is expected to detect
potential problems
early, resulting in a
SMALL impact.
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Table 9-1. Summary of Environmental Impacts of the Proposed Action (continued)

Long-Term

Unavoidable Irreversible and Short-Term Impacts and the
Adverse Irretrievable Impacts and Uses | Maintenance and
Impact Environmental Commitment of of the Enhancement of
Category Impacts Resources Environment Productivity
larger regional
landfill; then impacts
will be SMALL.
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10 LIST OF PREPARERS

This section documents all individuals who were involved with the preparation of this
Supplemental Environmental Impact Statement. Contributors include staff from the

U.S. Nuclear Regulatory Commission and consultants. Each individual’s role, education, and
experience are outlined next.

10.1 U.S. Nuclear Regulatory Commission Contributors

Haimanot Yilma: SEIS Project Manager
M.B.A , University of Maryland, College Park, 2010
B.S., Chemical Engineering, University of Maryland, College Park, 1998
Year of Experience: 12

Kellee Jamerson: SEIS Co-Project Manager
B.S., Environmental Science, Tuskegee University, 2006
Years of Experience: 3

Jennifer A. Davis: Cultural Resources Reviewer
B.A., Historic Preservation and Classical Civilization (Archaeology), Mary Washington
College, 1996
Years of Experience: 12

Nathan Goodman: Ecology Reviewer
M.S., Environmental Science, Johns Hopkins University, 2000
B.S., Biology, Muhlenberg College, 1998
Years of experience: 11

Asimios Malliakos: Socioeconomics and Cost Benefit Reviewer
Ph.D., Nuclear Engineering, University of Missouri-Columbia, 1980
M.S., Nuclear Engineering, Polytechnic Institute of New York, 1977
B.S., Physics, University of Thesealoniki, Greece, 1975
Years of Experience: 32

Johari Moore: Health Physics Reviewer
M.S., Nuclear Engineering and Radiological Sciences, University of Michigan, 2005
B.S., Physics, Florida Agricultural and Mechanical University, 2003
Years of Experience: 7

Stephen J. Cohen: Team Leader, Hydrogeologist
Registered Professional Geologist, PA—1994
M.S., Geological Engineering, University of Idaho, 2004
Certificate of Continuing Engineering Studies, Johns Hopkins University, 1998
B.S., Geology, University of Maryland, 1986
Years of experience: 25
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Ronald A. Burrows: Safety Project Manager
Certified Health Physicist, 1999
Registered Radiation Protection Technologist, 1997
M.S., Health Physics, Texas A&M University, 1995
MBA, Southern New Hampshire University, 1991
B.S., Nuclear Engineering, University of New Mexico, 1988
Years of experience: 23

10.2 Center for Nuclear Waste Regulatory Analyses
(CNWRA®) Contributors

Hakan Basagaoglu: Water Resources
Ph.D., Civil and Environmental Engineering, University of California, Davis 2000
M.S., Geological Engineering, Middle East Technical University, Turkey 1993
B.S., Geological Engineering, Middle East Technical University, Turkey 1991
Years of Experience: 19

Paul Bertetti: Environmental Measurements and Monitoring, Public and Occupational Health
and Safety, Water Resources
M.S., Geology, University of Texas at San Antonio, 1999
B.S., Geology, University of Texas at San Antonio, 1991
Years of Experience: 20

James Durham: Public and Occupational Health and Safety
Ph.D., Nuclear Engineering, University of Illinois, Urbana, 1987
M.S., Nuclear Engineering, University of lllinois, Urbana, 1984
B.S., Nuclear Engineering, University of lllinois, Urbana, 1980
Years of Experience: 31

Amy Glovan: Ecological Resources, Socioeconomics
B.A., Environmental Studies, University of Kansas, 1998
Years of Experience: 13

Patrick LaPlante: Transportation, Waste Management
M.S., Biostatistics and Epidemiology, Georgetown University, 1994
B.S., Environmental Studies, Western Washington University, 1988
Years of Experience: 24

Robert Lenhard: Program Manager
Ph.D., Soil Physics, Oregon State University, 1984
M.S., Forest Soils, University of Idaho, 1978
B.S., Forest Science, Humboldt State University, 1976
Years of Experience: 31

Robert Pauline: Cumulative Impacts
M.S., Biology, Environmental Science and Policy, George Mason University, 1999

B.S., Biology, Bates College, 1989
Years of Experience: 23
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James Prikryl: Principal Investigator; Land Use, Noise, Visual/Scenic Resources, Cost/Benefit
Analysis, Cumulative Impacts
M.A., Geology, University of Texas at Austin, 1989
B.S., Geology, University of Texas at Austin, 1984
Years of Experience: 28

Marla Roberts: Geology and Soils
M.S., Geology, University of Texas at San Antonio, 2007
B.A., Geology, Vanderbilt University, 2001
Years of Experience: 11

John Stamatakos: Program Director
Ph.D., Geology, Lehigh University, 1990
M.S., Geology, Lehigh University, 1988
B.S., Geology, Franklin and Marshall College, 1981
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B.S., Geology, University of Texas at San Antonio, 1999
Years of Experience: 14

Bradley Werling: Meteorology, Climatology, Air Quality
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M.A., Anthropology, University of Mississippi, Oxford, 2004
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M.A., Anthropology, University of Minnesota, 1983
B.A., History, University of Wisconsin-LaCrosse, 1980
Years of Experience: 28

10-3
- 189 -



- 190 -



O© o ~NO O WN P

B W WWWWWWWWWNDNDNDNDNDNMNNNNNRPERPRPEPEPERPEPERERE
OC WO ~NOUPMWNPEFPOOO~NOUPMAWDNPFPOOONOD OGPMWDNLEO

11  DISTRIBUTION LIST

The U.S. Nuclear Regulatory Commission (NRC) is providing copies of this draft Supplemental
Environmental Impact Statement (SEIS) to the organizations listed as follows.
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Tribal Chairman
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State Historic Preservation Office
Pierre, SD
Stan Michals
South Dakota Game, Fish, & Parks Department
Pierre, SD
Mike Fosha

South Dakota State Historical Society, Archaeological Research Center

Rapid City, SD

Roger Campbell
Office of Tribal Government Relations
Pierre, SD

Mary Cerney
Governor’s Office of Economic Development
Pierre, SD

11.4 Local Agency Officials

David Green
Custer County Planning and Economic Development
Custer, SD

Bill Curran
Edgemont Area Chamber of Commerce
Edgemont, SD

Lisa Scheinost
Edgemont Area Chamber of Commerce
Edgemont, SD
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11.5 Other Organizations and Individuals

Richard Blubaugh
Powertech USA, Inc.
Greenwood Village, CO

Mark Hollenbeck
Powertech USA, Inc.
Edgemont, SD

Eric Jantz
New Mexico Environmental Law Center
Santa Fe, NM

Christopher S. Pugsley, Esq.
Thompson & Simmons, PLLC
Washington, DC

Anthony Thompson
Thompson & Simmons, PLLC
Washington, DC

Jeffrey C. Parsons
Western Mining Action Project
Lysons, CO

Travis E. Stills
Energy Minerals Law Center
Durango, CO

Thomas J. Ballanco, Esq.
Attorney for Dayton Hyde
Pine Ridge, SD

David Frankel, Esq.
Aligning for Responsible Mining
Pine Ridge, SD

Bruce Ellison
Law Office of Bruce Ellison
Rapid City, SD
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Charmaine White Face
Defenders of the Black Hills
Rapid City, SD

Lillias Jarding
The Lakota People’s Law Project
Rapid City, SD

Cindy Gillis
Counsel for the Oglala Sioux Tribe
Gonzalez Law Firm
Rapid City, SD

Martha Graham
SRI Foundation
Rio Rancho, NM

Edgemont Public Library
Edgemont, SD

Rapid City Public Library
Rapid City, SD

Custer County Library
Custer, SD

Weston County Library
Newcastle, WY

Hot Springs Public Library
Hot Springs, SD

Susan Henderson
Edgemont, SD

Dayton Hyde
The Black Hills Wild Horse Sanctuary
Hot Springs, SD
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CONSULTATION CORRESPONDENCE

The Endangered Species Act of 1973, as amended, and the National Historic Preservation Act
of 1966, as amended, require that Federal agencies consult with applicable State and Federal
agencies and groups prior to taking action that may affect threatened and endangered species,
essential fish habitat, or historical and archaeological resources. This appendix contains
consultation documentation related to these federal acts.

Table A—1. Chronology of Consultation Correspondence

ADAMS
Accession
Author Recipient Date of Letter Number
U.S. Nuclear Regulatory | Fish and Wildlife March 15, 2010 ML100331503
Commission (K. Hsueh) Conservation Office
(P. Gober)
U.S. Nuclear Regulatory | Cheyenne River Sioux March 19, 2010* ML100331999
Commission (K. Hsueh) | Tribe (J. Brings Plenty)
U.S. Fish and Wildlife U.S. Nuclear Regulatory March 29, 2010 ML100970556
Service (S. Larson) Commission (K. Hsueh)
U.S. Nuclear Regulatory | Oglala Sioux Tribe September 8, 2010 ML102450647
Commission (K. Hsueh) (T. Two Bulls)
Turtle Mountain Band of | U.S. Nuclear Regulatory April 7, 2010 ML101100137
Chippewa Commission
U.S. Nuclear Regulatory | Standing Rock Sioux September 10, 2010* | ML102520308
Commission (K. Hsueh) Tribe (R. His Horse is
Thunder)
Three Affiliated Tribes, U.S. Nuclear Regulatory | September 20, 2010 | ML102780369
Mandan Hidatsa Arikara | Commission (K. Hsueh)
(P. "No Tears” Brady)
Sisseton Wahpeton U.S. Nuclear Regulatory October 1, 2010 ML103050026
QOyate (D. Desrosiers) Commission (H. Yilma)
Sisseton Wahpeton U.S. Nuclear Regulatory November 2, 2010 ML103200287
Oyate (D. Desrosiers) Commission (K. Hsueh)
Rosebud Sioux Tribe U.S. Nuclear Regulatory November 7, 2010 ML103270443
(R. Eagle Bear) Commission (K. Hsueh)
U.S. Nuclear Regulatory | Lower Brule Sioux Tribe November 12, 2010 ML103330215
Commission (H. Yilma) (C. Green)
Lower Brule Sioux Tribe | U.S. Nuclear Regulatory November 15, 2010 ML103340146
(M. Jandreau) Commission (K. Hsueh)
U.S. Nuclear Regulatory | Yankton Sioux Tribe (L. November 22, 2010 ML103330220
Commission (H. Yilma) Gravatt)
Yankton Sioux Tribe U.S. Nuclear Regulatory December 3, 2010 ML110030430
(L. Gravatt) Commission (K. Hsueh)
Standing Rock Sioux U.S. Nuclear Regulatory December 8, 2010 ML110030700
Tribe (A. Swallow) Commission (K. Hsueh)
U.S. Nuclear Regulatory | Advisory Council on December 15, 2010 ML103270171

Commission (K. Hsueh)

Historic Preservation (J.
Fowler
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Table A—1. Chronology of Consultation Correspondence (continued)
ADAMS
Accession
Author Recipient Date of Letter Number
Oglala Sioux Tribe U.S. Nuclear Regulatory January 31, 2011 ML110340107
(M. Catches Enemy and | Commission (K. Hsueh)
W. Mesteth)
U.S. Nuclear Regulatory | Crow Tribe of Montana March 4, 2011* ML110550535
Commission (L. Camper) | (C. Black Eagle)
Crow Tribe U.S. Nuclear Regulatory March 10, 2011 ML110690166
(H.B. Two Leggins) Commission (H. Yilma)
U.S. Nuclear Regulatory | Yankton Sioux Tribe May 12, 2011* ML111320395
Commission (L. Camper) | (L. Gravatt)
U.S. Nuclear Regulatory | Powertech (USA) Inc. (R. August 12, 2011 ML112170237
Commission (K. Hsueh) Blubaugh)
Powertech (USA) Inc. U.S. Nuclear Regulatory August 31, 2011 ML112700464
(R. Blubaugh) Commission (K. Hsueh)
U.S. Nuclear Regulatory | Oglala Sioux Tribe (Mr. October 20, 2011* ML112440097
Commission (K. Hsueh) | James Laysbad)
U.S. Nuclear Regulatory | Oglala Sioux Tribe (Mr. October 28, 2011* ML112980555
Commission (K. Hsueh) | James Laysbad)
U.S. Bureau of Land U.S. Nuclear Regulatory November 22, 2011 ML113340322
Management (M. Atkins) | Commission (L. Camper)
U.S. Nuclear Regulatory | Tribal Historic January 19, 2012t ML120330066
Commission (K. Hsueh) Preservation Officers
Sisseton Wahpeton U.S. Nuclear Regulatory January 24, 2012 ML12031A279
Oyate (D. Desrosiers) Commission (H. Yilma)
U.S. Nuclear Regulatory | Tribal Historic March 6, 2012t ML120670079
Commission (K. Hsueh) Preservation Officers
U.S. Nuclear Regulatory | Tribal Historic March 9, 2012t ML120730509
Commission (K. Hsueh) Preservation Officers
U.S. Nuclear Regulatory | Apache Tribe of March 19, 2012* ML120600178
Commission (L. Camper) | Oklahoma (Mr. L.
Maynahonah)
U.S. Nuclear Regulatory | Apache Tribe of March 26, 2012* ML120670319
Commission (L. Camper) | Oklahoma (Mr. L.
Maynahonah)
U.S. Nuclear Regulatory | Tribal Historic April 5, 2012t ML12130A067
Commission (K. Hsueh Preservation Officers
U.S. Nuclear Regulatory | Tribal Historic April 20, 2012% ML121180264
Commission (H. Yilma) Preservation Officers
U.S. Nuclear Regulatory | Crow Creek Sioux Tribe May 7, 2012* ML121250102
Commission (L. Camper) | (Mr. D. Big Eagle)
U.S. Nuclear Regulatory | Oglala Sioux Tribe (Mr. May 23, 2012* ML12143A185
Commission (L. Camper) | J. Yellow Bird Steele)
U.S. Nuclear Regulatory | Northern Cheyenne Tribe June 20, 2012* ML12172A356
Commission (K. Hsueh) (C. Fisher)
U.S. Nuclear Regulatory | Standing Rock Sioux June 26, 2012* ML12177A319

Commission (K. Hsueh)

Tribe (W. Young)
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Table A—1. Chronology of Consultation Correspondence (continued)

ADAMS
Accession
Author Recipient Date of Letter Number
U.S. Nuclear Regulatory | Northern Arapaho Tribe June 29, 2012* ML12181A324
Commission (L. Camper) | (Mr. J. Shakespeare)
Powertech (USA) Inc. (R. | U.S. Nuclear Regulatory July 20, 2012 ML12213A694
Blubaugh) Commission (H. Yilma)
U.S. Nuclear Regulatory | Tribal Historic August 7, 2012% ML12261A375
Commission (H. Yilma) Preservation Officers
U.S. Nuclear Regulatory | Tribal Historic August 9, 20121 ML12261A429
Commission (H. Yilma) Preservation Officers
U.S. Nuclear Regulatory | Tribal Historic August 20, 2012% ML12261A463
Commission (H. Yilma) Preservation Officers
U.S. Nuclear Regulatory | Tribal Historic August 21, 2012% ML12261A454
Commission (H. Yilma) Preservation Officers
Powertech (USA) Inc. U.S. Nuclear Regulatory August 29, 2012 ML12243A158
(R. Blubaugh) Commission (K. Hsueh)
U.S. Nuclear Regulatory | Tribal Historic August 30, 2012t ML12261A470
Commission (K. Hsueh) Preservation Officers
U.S. Nuclear Regulatory | Tribal Historic September 18, 20121 | ML12264A594
Commission (K. Hsueh Preservation Officers
U.S. Nuclear Regulatory | Powertech (USA) Inc. October 4, 2012 ML12278A185
Commission (K. Hsueh) (R. Blubaugh)
U.S. Nuclear Regulatory | Crow Tribe of Montana October 11, 2012* ML12283A156
Commission (L. Camper) | (C. Black Eagle)
U.S. Nuclear Regulatory | Tribal Historic October 12, 2012t ML12286A310

Commission (K. Hsueh)

Preservation Officers

*Similar letters were sent to tribes listed in SEIS Section 1.7.3.5.
TLetter sent via email to tribes listed in SEIS Section 1.7.3.5.
FEmail sent to tribes listed in SEIS Section 1.7.3.5.
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ALTERNATE CONCENTRATION LIMITS

In-situ recovery (ISR) facilities operate by first extracting uranium from specific areas called
wellfields. After uranium recovery has ended, the groundwater in the wellfield contains
constituents that the lixiviant mobilized. Licensees shall commence aquifer restoration in each
wellfield soon after the uranium recovery operations end (NRC, 2009). Aquifer restoration
criteria for the site-specific baseline constituents are determined either for each individual well or
as a wellfield average.

U.S. Nuclear Regulatory Commission (NRC) licensees are required to return water quality
parameters to the standards in 10 CFR Part 40, Appendix A, Criterion 5B(5). As stated in the
regulations: “5B(5)—At the point of compliance, the concentration of a hazardous constituent
must not exceed—(a) The Commission approved background concentration of that constituent in
the groundwater; (b) The respective value given in the table in paragraph 5C if the constituent is
listed in the table and if the background level of the constituent is below the value listed; or

(c) An alternate concentration limit (ACL) is established by the Commission.”

For an ACL to be considered by the NRC, a licensee must submit a license amendment
application to request an ACL. In this ACL license amendment request, the licensee must
provide the basis for any proposed limits, including consideration of practicable corrective
actions that limits are as low as reasonably achievable (ALARA), and information on the factors
the Commission must consider. NRC will establish a site-specific ACL for a hazardous
constituent as provided in Criterion 5B(5) if NRC finds the proposed limit ALARA, after
considering practicable corrective actions, and determining that the constituent will not pose a
substantial present or potential hazard to human health or the environment as long as the ACL
is not exceeded.

To determine if the ACL does not pose a potential hazard to human health or the environment,
NRC performs three risk assessments (NRC, 2003a). The first is a hazard assessment which
evaluates the radiological dose and toxicity of the constituents in question and the risk to human
health and environment. The second is an exposure assessment to examine the existing
distribution of hazardous constituents, as well as potential sources for future releases and the
potential consequences associated with the human and environmental exposure to the
hazardous constituents. The last assessment is a corrective action assessment, which
evaluates (i) all applicant proposed corrective actions; (ii) the technical feasibility of each
proposed corrective actions; (iii) the costs and benefits associated with each proposed
corrective action; and (iv) the preferred corrective action to achieve the hazardous constituent
concentration, which is protective of human health and the environment.

To perform these assessments, the NRC staff uses a rigorous review process. Licensees must
provide a comprehensive ACL amendment that addresses groundwater and surface water
quality and expected impacts on human health and the environment. Such information required
in an amendment request pursuant to 10 CFR Part 40, Appendix A, Criterion 5B(6) includes the
following factors:

. Potential adverse effects on groundwater quality, considering the following:

— The physical and chemical characteristics of the waste in the licensed site
including its potential for migration
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— The hydrogeologic characteristics of the facility and surrounding land
— The quantity of groundwater and the direction of groundwater flow
— The proximity and withdrawal rates of groundwater users

— The current and future uses of groundwater in the area

— The existing quality of groundwater, including other sources of contamination and
their cumulative impact on the groundwater quality

— The potential for health risks caused by human exposure to waste constituents

— The potential damage to wildlife, crops, vegetation, and physical structures
caused by exposure to waste constituents

— The persistence and permanence of the potential adverse effects

° Potential adverse effects on hydraulically connected surface water quality, considering
the following:

— The volume and physical and chemical characteristics of the waste in the
licensed site

— The hydrogeologic characteristics of the facility and surrounding land

— The quantity and quality of groundwater, and the direction of groundwater flow
— The patterns of rainfall in the region

— The proximity of the licensed site to surface waters

— The current and future uses of surface waters in the area and any water quality
standards established for those surface waters

— The existing quality of surface water including other sources of contamination
and the cumulative impact on surface water quality

— The potential for health risks caused by human exposure to waste constituents

— The potential damage to wildlife, crops, vegetation, and physical structures
caused by exposure to waste constituents

— The persistence and permanence of the potential adverse effects
Although state “class of use” standards are not recognized in NRC'’s regulations as restoration

standards, these standards may be considered as one factor in evaluating ACL requests for ISR
facilities located in South Dakota. Furthermore, in considering ACL requests, particular

B-2
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importance is placed on protecting underground sources of drinking water (USDWSs). The use
of modeling and additional groundwater monitoring may be necessary to show that ACLs in ISR
wellfields would not adversely impact USDWs. It must be demonstrated that the licensee it has
attempted to restore hazardous constituents in groundwater to background or a maximum
contaminant level—whichever level is higher.

Before an ISR licensee is allowed to extract uranium, the U.S. Environmental Protection Agency
(EPA) under 40 CFR 146.4 and in accordance with the Safe Drinking Water Act must issue an
aquifer exemption covering the portion of the aquifer in which the uranium-bearing rock is
located. EPA cannot exempt the portion of the aquifer unless it is found that “it does not
currently serve as a source of drinking water” and “cannot now and will not in the future serve as
a source of drinking water.” Due to these criteria, only impacts outside of the exempted aquifer
are evaluated. In most cases, the water in aquifers adjacent to the uranium ore zones does not
meet drinking water standards. The staff will not approve an ACL if it will impact any adjacent
USDWs. Therefore, the impact of granting an ACL request is SMALL.

Further guidance for the review of ACLs for ISR facilities is being developed in a revision of
NUREG-1569 (NRC, 2003a). Existing guidance for the review of ACLs for conventional mills is
in NUREG-1620, “Standard Review Plan for the Review of a Reclamation Plan for Mill Tailings
Sites Under Title 1l of the Uranium Mill Tailings Radiation Control Act of 1978” (NRC, 2003b).
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NONRADIOLOGICAL AIR EMISSIONS ESTIMATES

C1l Introduction

This appendix provides detailed nonradiological air emissions information associated with the
proposed action. The information in the appendix consolidates and supplements information
from several sources (Powertech, 2009, 2010a—c, 2012 and Inter-Mountain Labs, 2012), which
is then summarized in the SEIS.

While NRC is responsible for assessing the potential environmental impacts from the proposed
action pursuant to the National Environmental Policy Act of 1969 as amended, NRC does not
have the authority to develop or enforce regulations to control nonradiological air emissions
from equipment licensees use. For the proposed Dewey-Burdock ISR Project, this authority
rests with the South Dakota Department of Environment and Natural Resources (SDDENR).
To ensure the air quality of South Dakota is adequately protected, in addition to addressing all
NRC regulatory requirements that address radiological emissions, NRC applicants and
licensees must also comply with all applicable state and federal air quality regulatory
compliance and permitting requirements.

NRC staff acknowledges that SDDENR has not yet conducted the formal air quality permitting
for the proposed Dewey-Burdock ISR Project (see Table 1.6-1). In the absence of a formal
determination and permitting by the SDDENR, NRC staff will characterize the magnitude of air
effluents from the proposed project in part by comparing (i) the emission levels to Prevention of
Significant Deterioration and Title V thresholds and (ii) the modeled concentrations to regulatory
standards such as NAAQS. This characterization is meant to provide a context for
understanding the magnitude of the proposed project’s air effluents. The NRC description in
this SEIS does not document or represent the formal determination by the SDDENR. As such,
the SDDENR determination and permitting may vary with the NRC description.

C2 Non-Greenhouse Combustion Exhaust Emissions

The non-greenhouse combustion exhaust emissions discussion is divided into three sections.
Section C.2.1 addresses the emissions inventory that describes the amount or mass of
pollutants generated by the proposed action. Section C.2.2 discusses the combustion exhaust
emissions from drill rigs. Section C.2.3 addresses the air dispersion modeling that predicts
pollutant concentrations based on the emissions inventory.

Cc2.1 Emission Inventory

The non-greenhouse combustion emissions inventory addresses both stationary and mobile
sources associated with the proposed action. Stationary source emissions are limited to the
operation phase and are presented in Table C-1 (for ease of reading, all tables are located at
the end of this appendix). Mobile source emissions, which occur in each of the four phases of
the proposed action, are presented in Table C—2. These two tables identify some individual
sources and provide the associated emission levels. In addition, the mobile sources were
categorized into one of two source classifications: construction and drilling field equipment or
other mobile sources (i.e., light-duty trucks and vehicles) excluding commuters. The
construction and drilling field equipment source classification was further categorized into three
emission vehicle types: deep well drill rigs, other drill rigs, and other construction and drilling
field equipment. The deep well drill rigs are used for drilling the Class V deep injection disposal
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wells. The other drill rigs are used for drilling the delineation, monitoring, production, and
injection wells. The other construction and drilling field equipment classification includes
sources such as bulldozers, graders, scrappers, cranes, forklifts, and backhoes. Table C-3
contains the detailed information used to calculate the mobile sources emission levels. The
stationary and mobile emission levels are summarized in Tables 2.1-1 and 2.1-2.

The applicant revised the initial mobile combustion emission inventory to in part incorporate
mitigation measures and improve the accuracy of the emissions expected from the ISR
activities. The revised emission inventory is the one used in the SEIS text and documented in
Table C-2. In association with the revised inventory, the applicant committed to the following
actions (Powertech, 2012):

o Lowering the drill rig engine horsepower from 550 horsepower to 300 horsepower,
except for the deep well drill rig

. Use of Tier 1, or higher, drill rig engines and Tier 3, or higher, for construction
equipment engines

The revised emissions inventory is calculated using emission factors based on these
commitments which resulted in lower annual pollution levels relative to the initial inventory.
Emission factors are values used to relate the levels of activities to the amounts of pollution
produced. In this case the emission factor relates the amount of fuel consumed by the
equipment to the mass of pollutants generated. The initial inventory used mostly uncontrolled
emission factors (i.e., emission factors based on older engines with greater emission in contrast
to newer engines that meet stricter emission standards). The various tiers refers to a phased
program of standards that the Federal Government mandated that requires newly manufactured
engines to generate lower pollutant emission levels. Higher tier numbers mean stricter emission
standards and lower the pollutant levels. Table C—4 describes the effectiveness (i.e., the
percent that the emissions are reduced) of the different tier levels based on the associated
emission factors. The revised inventory also incorporated equipment load factors (i.e., the
fraction of available power utilized). The initial inventory assumed 100 percent duty at
maximum horsepower. The revised inventory applied load factors ranging from 25 percent to
59 percent depending on the type of equipment and application. The specifics are available in
the Powertech Dewey-Burdock Project Emissions Inventory (Powertech, 2012). Reducing the
load factors result in lower emission levels and lower pollutant concentrations. The applicant
identified other mitigation they would implement (see SEIS Table 6.2-1). However these other
mitigations were not incorporated in the calculation of the revised emissions inventory.

ISR phases may occur simultaneously. To account for overlapping phases, a total emission
estimate was calculated by adding together the annual emissions for all four phases. This total
or peak year estimate accounts for when all four phases occur simultaneously and represents
the highest amount of emissions the proposed action would generate in any one project year.
Table 2.1.2 contains the peak year emissions for the mobile sources. The stationary phase did
not require a peak year calculation because the emissions are limited to only the operation
phase (see Table 2.1-1). Table 2.1-3 contains the peak year estimate for when the stationary
and mobile source emissions are combined. The only phase being performed in project year
one is construction. The construction phase in project year one consists of two main activities
(i) facilities construction and (ii) well field construction. Facilities construction will be completed
at the end of project year one. The construction phase associated with the remaining life of the
project is limited to well field construction. Therefore, the peak year emission calculations which
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account for overlapping phase use the construction emission levels associated with the well
field only.

C2.2 NAAQS Pollutant Emissions from Drilling Activities

Information in Table C—4 reveals that the construction phase generates the most NAAQS
pollutant emissions relative to the other phases and, within the construction phase, the drill rigs
generate the majority of the NAAQS pollutant emissions (PMyo, SO,, NO,, and CO). The drill
rigs are used to dig the various wells associated with ISR. Five types of wells are proposed for
this project: delineation wells, monitoring wells, production wells, injection wells, and Class V
deep disposal wells. The type of drill rig required for the job can vary based on the type of well.
The first four well types require rigs that can drill wells to a depth of less than 305 m, [1,000 ft].
The Class V deep disposal well requires drilling equipment suitable to reach depths of about
914 m [3,000 ft]. The emission estimates include the drilling of eight Class V deep disposal
wells over the life of the project. In project year one, four Class V deep disposal wells would be
drilled. After project year one, the emission estimates assume that no more than one Class V
deep disposal well will be drilled in any single project year. For the pollutants in Table C—4, the
percentage of emissions from the construction phase compared to the other phases ranged
from 68 to 79 percent depending on the particular pollutant. The percentage of emissions from
the drill rigs (excluding the deep well drill rig) compared to all of the construction phase
emissions ranged from 61 to 81 percent depending on the pollutant. The percentage of
emissions from the deep well drill rig compared to all of the construction phase emissions
ranged from 0.2 to 0.3 percent depending on the pollutant. The deep well drill rig emission
contribution is relatively small because the proposed project only requires the drilling of up to
eight Class V wells.

c.23 Air Quality Modeling

Expressing the proposed project’s emissions in concentrations can help characterize the
magnitude of the emission levels because standards such as NAAQS and Prevention of
Significant Deterioration are also expressed in concentrations. The AERMOD dispersion model
was used to predict pollutant concentrations based on the emission mass flow rates from the
initial air emissions inventory at 47 various locations in and around the proposed site
(Powertech, 2010a). These concentrations were provided for each of the four phases of the
proposed action: construction (Table C-5), operations (Table C-6), aquifer restoration

(Table C-7) and decommissioning (Table C-8). The applicant revised the air emissions
inventory. However revised air dispersion modeling results were not provided with the revised
inventory. The applicant has committed to perform air dispersion modeling using the revised
emission inventory prior to the preparation of the final SEIS (Powertech, 2012). The final SEIS
analyses would be based on this updated modeling. SEIS Section 4.7.1 describes the scope of
this update.

The modeling results (i.e., pollution concentrations) based on the initial emission inventory were
used to generate pollution concentrations for the updated emission inventory. Multiplication
factors will be used for each pollutant to calculate the concentration for the revised inventory.

A multiplication factor is a value when multiplied by the pollution concentration from the initial
inventory yields the pollution concentration associated with the revised inventory. Multiplication
factors are generated by calculating the percent difference between the revised emission levels
and the initial emission levels associated with a particular set of modeling results (pollutant
concentrations). Table C-9 contains the information associated with the generation of the
multiplication factors for calculating the peak year concentration values (i.e., the values for when
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all four phase occur simultaneously) for the revised inventory. The emission values for the
revised inventory presented in Table C—9 came from Table C-3. The emission values for the
initial inventory presented in Table C-9 are for the construction phase (Powertech, 2010a).
Table C-10 contains the information associated with the calculation of the peak year
concentration values for the revised inventory. The concentrations for the initial inventory
presented in Table C—10 came from the applicant (see Table ER_RAI AQ8.1 from Powertech,
2010a) and the multiplication factors came from Table C-9. These pollutant concentrations
results for the revised emission inventory from the combustion emissions from stationary and
mobile sources for the peak year of the proposed action are summarized in Table 2.1-4.

The peak year concentrations are important because they account for when all four phases
occur simultaneously and represent the highest amount of emissions the proposed action would
generate in any one project year. However, the SEIS analyses also examine emissions
associated with individual phases. Pollutant concentrations associated with each phase
during the peak year can be calculated by knowing the relative contribution from each phase.
Table C-11 contains the percent of emissions by phase for various NAAQS pollutants from
combustion emissions from stationary and mobile sources when all phases occur
simultaneously. A slight adjustment is needed to address the construction phase emissions in
project year one. As described in Section C.2.1, the only phase conducted in project year one
is construction and these emissions (presented in SEIS Table 2.1-2) include both facility and
wellfield construction. In the subsequent project years when the phases can overlap, the
construction phase only entails wellfield construction. Based on the information in Table 2.1-2,
the project year one construction NAAQS pollutant emissions would be no more than about

13 percent greater than the construction emissions in the remaining project years.

C3 Greenhouse Gas Emissions

Greenhouse gas emissions were provided for each of the four phases of the proposed action:
construction (Table C-12), operations (Table C-13), aquifer restoration (Table C-14), and
decommissioning (Table C-15). Each table identifies the various activities associated with
each phase as well as the various emission sources that compose each activity. In addition,
each emission source in these tables was categorized into one of the following two sources:
stationary or mobile. Emission information in Tables C-12 through C-15 were added by source
classification for each phase and summarized in Table 2.1-5, which contains a third category of
emissions: electrical consumption.

C4 Fugitive Dust Emissions

The fugitive dust emissions discussion is divided into two sections. Section C.4.1 addresses the
emissions inventory that describes the amount or mass of pollutants generated by the proposed
action. Section C.4.2 addresses the air dispersion modeling (i.e., the concentration of the
particulate matter in the air)

C4.1 Emission Inventory

Fugitive dust emissions are provided for vehicle travel on unpaved roads and wind erosion to
disturbed land. The applicant revised the initial fugitive dust emission inventory to in part
incorporate mitigation measures and improve the accuracy of the emissions expected from the
ISR activities. The applicant initially committed to mitigate fugitive dust emission by watering
unpaved roads (Powertech 2010a). However, the initial inventory did not account for this when
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calculating the emission levels. The revised inventory credits water spray for a 50 percent
reduction of all fugitive emissions generated from unpaved roads. The 50 percent reduction for
water spray is a conservative, industry accepted value for this particular mitigation (Powertech,
2012). The applicant identified other mitigation they would implement. However, these other
mitigations were not incorporated in the calculation of the revised inventory. Changes made to
the calculation of the revised inventory intended to improve the accuracy are as follows:

. The number of passenger vehicles and light-duty trucks used in the calculation was
reduced to conform more closely with the construction and operation plan.

. The silt content value used in the fugitive dust calculations was lowered to 8.5 percent.
This value is typical of western surface mines and unpaved industrial roads (EPA, 1996).

Silt content is one of the variables used to calculate the emission factor for travel on

unpaved roads. Emission factors are values used to relate the levels of activities to the
amounts of pollution produced. In this case the emission factor relates the number of miles a
vehicle travels to the mass of fugitive dust generated. Tables C-16 to C-20 contain the detailed
information used to calculate the fugitive dust emissions for vehicle travel on unpaved roads for
the various phases.

The revised fugitive emission inventory included wind erosion. Dust generated by wind blowing
over land that has been disturbed is an example of wind erosion. The amount of fugitive
emissions from wind erosion is a function of the amount of disturbed land. The two liquid waste
disposal options, deep well disposal and land application, did vary in the amount of land
disturbed. The deep disposal well option disturbed up to around 39.5 hectares [97.5 acres] of
land while the land application option disturbed up to around 116.6 hectares [288.2 acres]
(Inter-Mountain Labs, 20912). An emission factor was used relate the amount of total
suspended particles generated annually to the amount of land disturbed [i.e., 0.345 metric tons
[0.38 short tons] of total suspended particles for each acre disturbed (Powertech, 2012)]. Total
suspended patrticles include particles larger than PM,4. Here, 30 percent of total suspend
particles is comprised of PM;g and 15 percent of PM;q is comprised of PM, s (Powertech, 2012).
Table C-16 compares the onsite fugitive emission mass flow rate estimates for the two liquid
waste disposal options. The emission estimates in this table includes both fugitive sources
(i.e., travel on upaved roads and wind erosion) and provides estimates for all phases as well as
the peak year when all phases occur simultaneously.

C4.2 Air Quality Modeling

Fugitive dust emissions were not included in the modeling based on the initial emission
inventory described in Section C.2.3. The applicant committed to perform air dispersion
modeling using the revised emission inventory prior to the preparation of the final SEIS
(Powertech, 2012). The final SEIS analyses would be based on this updated modeling.

SEIS Section 4.7.1 describes the scope of this update. To help characterize the Dewey-
Burdock fugitive emissions, modeling from a similar project will be used. The similar project is
the Atlantic Rim Natural Gas Development Project. This project examined the drilling and
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development of 2,000 new natural gas wells in Carbon County, Wyoming. The similarities
between the Dewey-Burdock and Atlantic Rim projects are as follows:

e Both projects are similar in scope (i.e., they generate wellfields with a large number wells)

e Both projects have similar sources of fugitive dust: travel on unpaved roads and
wind erosion

o Both projects produce similar levels of onsite fugitive dust
e Both projects are located about the same distance away from the nearest Class | area

The Atlantic Rim project analysis included modeling of onsite maximum concentrations that
could occur from all sources operating simultaneously in the field (i.e., the peak year value).
The annual mass flow rates used in the Atlantic Rim modeling analyses are at 708.1 metric tons
[780.4 short tons] for PM3, and 154.8 metric tons [170.6 short tons] for PM,s (TRC
Environmental Corporation, 2006).

The modeling results (i.e., pollution concentrations) from the Atlantic Rim project are used to
generate pollution concentrations for the proposed project. Multiplication factors will be used to
calculate the fugitive emission concentrations for the revised inventory. Multiplication factors
are generated by calculating the percent difference between the particulate matter annual mass
flow rates of the Atlantic Rim project and Dewey-Burdock proposed project. The peak year
onsite emission level estimates for travel on unpaved roads for the proposed project are at
481.8 metric tons [531.1 short tons] for PMy, and 48.2 metric tons [53.1 short tons] for PM;s.
The multiplication factors for PM,o and PM, s are 0.68 and 0.31, respectively. Based on the
concentration results for the Atlantic Rim project in Table F1.5.1 (TRC Environmental
Corporation, 2006), the Dewey-Burdock onsite peak year fugitive dust concentrations

(24-hour mean) would be 23.3 pg/m? for PMy, and 1.2 pg/m?® for PM, 5. Table C-17 contains the
percentage of fugitive dust emissions from travel on unpaved roads that each of the four phases
contribute to the peak year total when all phases occur simultaneously. Table C-18 contains
the onsite fugitive dust emission concentrations from travel on unpaved roads for each of the
phases which were calculated using the percentages in Table C-17.
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Table C-4. Effect of Using Updated Emissions Factors That Account for Pollution Controls for
300-600 Horsepower Engines

Tier 0 Tier 1 Tier 2 Tier 3 Tier 4
Percent Percent Percent Percent
Emissions Emissions Emissions Emissions
Reduced Reduced Reduced Reduced
Emission Emission From Emission From Emission From Emission From
Factor Factor Tier O Factor Tier O Factor Tier O Factor Tier O
Pollutant g/hp-hr* g/hp-hr Levelst g/hp-hr Levelst g/hp-hr Levels§ g/hp-hr Levels ||
Nitrogen 8.38 6.0153 28 4.3351 48 2.5 70 0.276 97
Oxides
Carbon 2.7 1.3060 52 0.8425 69 0.8425 69 0.084 94
Monoxid{
Particulate
Matter 0.402 0.2008 50 0.1316 67 0.15 63 0.0092 98
PM;o#

Source: Modified from EPA (2004)

*Table only expressed emission factors in units of g/hp-hr. Dual units were not calculated because the value of interest is the percent
emissions, which is unitless.

TCalculated using the following equation: [1-(Tier 1 emission factor/Tier 0 emission factor)]*100

FCalculated using the following equation: [1-(Tier 2 emission factor/Tier 0 emission factor)]*100

§Calculated using the following equation: [1-(Tier 3 emission factor/Tier 0 emission factor)]*100

||Ca|cu|ated using the following equation: [1-(Tier 4 emission factor/Tier 0 emission factor)]*100

fIFor carbon monoxide, the tier 2 and tier 3 emission standards are the same and the tier 2 and tier 3 emission factors used in the modeling
are also the same values.

#For PMy, the tier 2 and tier 3 emission standards are the same. However, the tier 2 emission factor which is based on actual certification
data is actually lower than the tier 3 emission factor which is based on the emission standard.

Table C-5. Nonradiological Combustion Concentration Estimates From 47 Locations in and
Around the Dewey-Burdock Site From Multiple Sources for the Construction Phase

SO, NOy CcO PMso TOC Aldehydes
Maximum Maximum | Maximum | Maximum
24-Hour Annual Annua 8-Hour 1-Hour 24-Hour Annual
Mean Mean | Mean Mean Mean Mean Mean Annual Mean
Location* ppm ppm ppb ppm ppm pg/m>t ug/m?® ppm
CPP 0.00982 0.00011 0.02 0.039 0.309 24.4 1.36 0.021
SF-NE 0.0000682 0.0000041 0.0074 0.00035 0.002 0.2 0.05 0.00081
SF-E 0.0159 0.00017 0.031 0.06 0.483 39.5 2.15 0.034
SF-SE 0.0000446 0.0000017 0.003 0.00014 0.0009 0.11 0.02 0.00032
SF-S 0.00542 0.00006 0.11 0.021 0.172 13.4 0.74 0.012
SF-SW 0.0000655 0.0000034 0.0061 0.00034 0.002 0.2 0.04 0.00067
SF-W 0.0121 0.00013 0.24 0.049 0.392 30.1 1.65 0.026
SF-NW 0.011 0.00012 0.22 0.042 0.338 27.2 1.49 0.023
SF-N 0.0000738 0.000004 0.0072 0.00036 0.003 0.2 0.05 0.00079
CPP-N 0.000112 0.0000071 0.013 0.0005 0.004 0.3 0.09 0.0014
CPP-NE 0.000175 0.0000031 0.0055 0.00064 0.005 0.4 0.04 0.0006
CPP-E 0.0138 0.00015 0.27 0.051 0.411 34.3 1.88 0.03
CPP-SE 0.0000639 | 0.00000092 0.0016 0.00029 0.002 0.2 0.01 0.00018
CPP-S 0.000233 0.0000042 0.0076 0.00086 0.007 0.6 0.05 0.00083
CPP-SW 0.000189 0.0000035 0.0063 0.0007 0.006 0.5 0.04 0.00068
CPP-W 0.00778 0.000086 0.15 0.031 0.25 19.3 1.06 0.017
CPP-NW 0.000047 0.0000026 0.0047 0.00015 0.001 0.12 0.03 0.00051
B.C. Ranch 0.00908 0.0001 0.18 0.035 0.28 22.5 1.24 0.019
Burdock School 0.000149 0.0000025 0.0045 0.00055 0.004 0.4 0.03 0.00049
Daniels Ranch 0.0119 0.00018 0.33 0.045 0.359 29.5 2.25 0.036
LA-2 0.0000481 0.0000016 0.0029 0.0002 0.0013 0.12 0.02 0.00032
SF 0.0132 0.00014 0.26 0.052 0.42 32.8 1.79 0.028
Heck Ranch 0.000127 0.000003 0.0053 0.00047 0.004 0.3 0.04 0.00058
Mining Unit 5 0.00345 0.000049 0.089 0.011 0.089 8.6 0.61 0.0097
SF-SSW 0.0000473 0.0000018 0.0032 0.00017 0.0012 0.12 0.02 0.00035
SF-WSW 0.00498 0.000055 0.099 0.016 0.126 12.3 0.68 0.011
SF-WNW 0.0118 0.00013 0.23 0.046 0.37 29.2 1.6 0.025
SF-NNW 0.00386 0.000043 0.078 0.013 0.1 9.6 0.54 0.0085
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Table C-5. Nonradiological Combustion Concentration Estimates From 47 Locations in and
Around the Dewey-Burdock Site From Multiple Sources for the Construction Phase (continued)

SO, NOy CcO PMso TOC Aldehydes
Maximum Maximum | Maximum | Maximum
24-Hour Annual Annua 8-Hour 1-Hour 24-Hour Annual
Mean Mean | Mean Mean Mean Mean Mean Annual Mean
Location* ppm ppm ppb ppm ppm ug/m’t ng/m?® ppm

CPP-NNW 0.000334 0.0000091 0.016 0.0014 0.011 0.8 0.11 0.0018
CCP-NNE 0.000103 0.0000061 0.011 0.0003 0.0014 0.3 0.08 0.0012
CPP-ENE 0.0239 0.000062 1.1 0.074 0.579 59.3 7.7 0.12
CPP-ESE 0.0000938 0.0000021 0.0037 0.00035 0.002 0.2 0.03 0.00041
CPP-SSE 0.0000743 0.0000012 0.0021 0.00027 0.002 0.2 0.01 0.00023
CPP-SSW 0.0181 0.00045 0.8 0.065 0.455 45 5.55 0.088
CCP-WSW 0.00439 0.000049 0.087 0.014 0.115 10.9 0.6 0.0095
CPP-WNW 0.0000549 0.000003 0.0054 0.00028 0.002 0.1 0.04 0.00059
Puttman Ranch 0.0000347 | 0.00000041 | 0.00074 0.00013 0.00076 0.09 0.01 0.00008
Background 0.0000256 | 0.00000048 | 0.00086 0.000073 0.00043 0.06 0.01 0.000094
Englebert Ranch 0.0000527 | 0.00000044 | 0.00078 0.00026 0.0015 0.13 0.01 0.000086
LA-1 0.0118 0.00013 0.23 0.047 0.372 29.2 1.6 0.025
Edgemont 0.00017 0.0000047 0.0084 0.00084 0.007 0.4 0.06 0.00091
Spencer Ranch 0.0000379 0.0000017 0.003 0.00013 0.00092 0.09 0.02 0.00033
Mining Unit 2 0.0142 0.00016 0.28 0.055 0.44 35.3 1.92 0.03

Source: Modified from Powertech (2010a)
*Locations are specified in Figure 2.1-13
1To convert ug/m° to oz/yd®, multiply by 2.74 x 107

Table C-6. Nonradiological Combustion Concentration Estimates From 47 Locations in and
Around the Dewey-Burdock Site From Multiple Sources for the Operations Phase

SO, NOy CcO PMio TOC Aldehydes
Maximum Maximum Maximum Maximum
24-Hour Annual Annual 8- Hour 1-Hour 24-Hour Annual
Mean Mean Mean Mean Mean Mean Mean Annual Mean
Location* ppm ppm ppb ppm ppm pg/m*t ug/m?® ppm
CPP 0.00315 0.000087 0.37 0.031 0.074 7.8 2.14 0.028
SF-NE 0.0000862 0.0000061 0.025 0.00079 0.005 0.2 0.14 0.0019
SF-E 0.00632 0.00017 0.63 0.056 0.207 16 3.71 0.051
SF-SE 0.0000334 0.0000025 0.0093 0.00023 0.0017 0.09 0.06 0.00076
SF-S 0.00174 0.000047 0.2 0.017 0.042 4.3 1.14 0.015
SF-SW 0.0045900 0.000048 0.076 0.019 0.15 12.5 0.58 0.011
SF-W 0.0047 0.00012 0.46 0.043 0.142 11.8 2.71 0.037
SF-NW 0.00364 0.0001 0.41 0.035 0.087 9.1 2.38 0.032
SF-N 0.0000841 0.0000059 0.024 0.00077 0.005 0.2 0.14 0.0019
CPP-N 0.00925 0.000096 0.15 0.033 0.265 25.1 1.16 0.021
CPP-NE 0.0000931 0.0000052 0.021 0.00085 0.005 0.2 0.12 0.0016
CPP-E 0.00446 0.00021 0.64 0.041 0.111 12 3.99 0.059
CPP-SE 0.0000749 0.0000025 0.006 0.00034 0.002 0.2 0.04 0.00063
CPP-S 0.00592 0.00013 0.19 0.022 0.173 16.1 1.48 0.028
CPP-SW 0.000125 0.0000062 0.021 0.00075 0.006 0.3 0.13 0.0018
CPP-W 0.00253 0.000066 0.28 0.025 0.061 6.3 1.64 0.022
CPP-NW 0.00574 0.000058 0.085 0.023 0.183 15.6 0.66 0.012
B.C. Ranch 0.00301 0.000083 0.34 0.029 0.071 7.5 1.98 0.026
Burdock School 0.00022 0.0000058 0.017 0.00097 0.008 0.6 0.11 0.0016
Daniels Ranch 0.0171 0.00048 1.1 0.059 0.431 46.3 7.28 0.12
LA-2 0.0000743 0.0000028 0.011 0.00068 0.0036 0.18 0.06 0.00085
SF 0.00514 0.00013 0.51 0.047 0.158 13 2.99 0.041
Heck Ranch 0.0000553 0.0000036 0.015 0.00051 0.004 0.1 0.09 0.0012
Mining Unit 5 0.0224 0.00049 0.77 0.079 0.572 60.8 5.81 0.11
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Table C—6. Nonradiological Combustion Concentration Estimates From 47 Locations in and
Around the Dewey-Burdock Site From Multiple Sources for the Operations Phase (continued)

SO, NOy CcO PMio TOC Aldehydes
Maximum Maximum Maximum Maximum
24-Hour Annual Annual 8- Hour 1-Hour 24-Hour Annual
Mean Mean Mean Mean Mean Mean Mean Annual Mean
Location* ppm ppm ppb ppm ppm ug/m3t ug/m® ppm
SF-NNE 0.0000851 0.000006 0.024 0.00078 0.005 0.2 0.14 0.0019
SF-ENE 0.000257 0.000019 0.079 0.0021 0.01 0.6 0.46 0.0061
SF-ESE 0.00654 0.000066 0.1 0.026 0.205 17.79 0.77 0.014
SF-SSE 0.00139 0.000041 0.17 0.013 0.031 3.4 1.01 0.013
SF-SSW 0.0000279 0.0000027 0.0098 0.00026 0.0019 0.07 0.06 0.00081
SF-WSW 0.00609 0.000096 0.26 0.029 0.197 16.4 1.66 0.025
SF-WNW 0.00406 0.00011 0.44 0.038 0.101 10.1 2.56 0.034
SF-NNW 0.000979 0.000039 0.17 0.0091 0.025 2.4 0.96 0.013
CPP-NNW 0.00829 0.000089 0.15 0.03 0.24 22.5 1.11 0.02
CCP-NNE 0.0106 0.00011 0.16 0.037 0.3 28.8 1.25 0.023
CPP-ENE 0.00731 0.00056 2.3 0.04 0.187 18.5 13.3 0.18
CPP-ESE 0.00661 0.000066 0.092 0.029 0.231 18 0.73 0.014
CPP-SSE 0.000255 0.0000064 0.013 0.0012 0.008 0.7 0.09 0.0015
CPP-SSW 0.00543 0.00038 1.6 0.031 0.14 13.7 9.04 0.12
CCP-WSW 0.00123 0.000042 0.18 0.012 0.027 3.1 1.02 0.013
CPP-WNW 0.000027 0.0000044 0.018 0.00056 0.003 0.2 0.11 0.0014
Puttman Ranch 0.000027 | 0.00000035 0.0011 0.00015 0.00078 0.07 0.01 0.000097
Background 0.0000194 | 0.00000083 0.0029 0.0002 0.0012 0.05 0.02 0.00024
Englebert Ranch 0.0000542 | 0.00000073 0.0024 0.0003 0.0015 0.14 0.01 0.00021
LA-1 0.00509 0.00013 0.46 0.044 0.18 134 2.77 0.038
Edgemont 0.000102 0.0000067 0.024 0.00098 0.005 0.3 0.15 0.002
Spencer Ranch 0.0000332 0.0000026 0.0097 0.00025 0.0019 0.09 0.06 0.00078
Mining Unit 2 0.00576 0.00015 0.56 0.051 0.193 14.6 3.31 0.046

Source: Modified from Powertech (2010a)
*Locations are specified in Figure 2.1-13
1To convert ug/m® to oz/yd®, multiply by 2.74 x10°®

Table C-7. Nonradiological Combustion Concentration Estimates From 47 Locations in and
Around the Dewey-Burdock Site From Multiple Sources for the Aquifer Restoration Phase

SO, NOy CO PMio TOC Aldehydes
Maximum Maximum | Maximum Maximum
24-Hour Annual Annual 8- Hour 1-Hour 24-Hour Annual
Mean Mean Mean Mean Mean Mean Mean Annual Mean
Location* ppm ppm ppb ppm ppm ug/m3T ug/m3 ppm
CPP 0.0022 0.000058 0.18 0.0088 0.021 1.562 1.232 0.0074
SF-NE 0.00000469 | 0.000000052 | 0.00016 0.000018 0 0.003 0.001 0.0000055
SF-E 0.00000621 | 0.000000085 | 0.00027 0.000024 0 0.004 0.002 0.000011
SF-SE 0.0000178 0.0000011 0.0034 0.000067 0.0005 0.013 0.024 0.00014
SF-S 0.00122 0.000032 0.098 0.0048 0.012 0.862 0.677 0.0041
SF-SW 0.00000839 0.00000019 | 0.00059 0.000027 0 0.006 0.004 0.000025
SF-W 0.00000756 | 0.000000085 | 0.00027 0.000024 0 0.006 0.002 0.000011
SF-NW 0.00000617 | 0.000000077 | 0.00023 0.000019 0 0.004 0.002 0.000011
SF-N 0.00000472 | 0.000000052 | 0.00016 0.000018 0 0.003 0.001 0.0000055
CPP-N 0.00000874 0.00000012 | 0.00039 0.000034 0 0.006 0.003 0.000017
CPP-NE 0.000019 0.000001 0.0032 0.000061 0 0.014 0.022 0.00013
CPP-E 0.003 0.000083 0.26 0.012 0.27 2.126 1.771 0.011
CPP-SE 0.0000114 0.00000032 | 0.00097 0.000037 0 0.008 0.007 0.000042
CPP-S 0.00000782 0.00000015 | 0.00047 0.000025 0 0.006 0.003 0.000019
CPP-SW 0.00000522 0.00000039 0.0012 0.000016 0 0.004 0.008 0.00005
CPP-W 0.00177 0.000046 0.14 0.0071 0.17 1.254 0.972 0.0058
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Table C—-7. Nonradiological Combustion Concentration Estimates From 47 Locations in and
Around the Dewey-Burdock Site From Multiple Sources for the Aquifer Restoration Phase

(continued)

SO, NO, CO PMj, TOC Aldehydes
Maximum Maximum | Maximum Maximum
24-Hour Annual Annual 8- Hour 1-Hour 24-Hour Annual Annual
Mean Mean Mean Mean Mean Mean Mean Mean
Location* ppm ppm ppb ppm ppm pg/m3+ pg/m?® ppm
CPP-NW 0.0000124 0.00000019 | 0.00057 0.000039 0 0.009 0.004 0.000025
B.C. Ranch 0.00000677 | 0.000000077 | 0.00023 0.000021 0 0.005 0.002 0.0000083
Burdock School 0.00000491 0.00000044 0.0013 0.000016 0 0.003 0.009 0.000055
Daniels Ranch 0.00261 0.000072 0.22 0.01 0.024 1.848 1.522 0.0091
LA-2 0.0000147 0.00000099 0.003 0.000051 0.00039 0.01 0.021 0.00012
SF 0.00000726 | 0.000000085 | 0.00027 0.000023 0 0.005 0.002 0.000011
Heck Ranch 0.0000387 0.0000022 0.0068 0.00014 0.001 0.027 0.047 0.00028
Mining Unit 5 0.000613 0.000025 0.075 0.0023 0.006 0.435 0.521 0.0031
SF-NNE 0.00000474 | 0.000000052 | 0.00016 0.000018 0 0.003 0.001 0.0000055
SF-ENE 0.00000519 0.00000006 | 0.00019 0.00002 0 0.004 0.001 0.0000083
SF-ESE 0.0000117 0.00000017 | 0.00051 0.000037 0 0.008 0.004 0.000022
SF-SSE 0.000973 0.000028 0.087 0.0038 0.009 0.69 0.599 0.0036
SF-SSwW 0.000019 0.0000011 0.0035 0.000071 0.00051 0.013 0.024 0.00015
SF-WSW 0.00000883 0.00000011 | 0.00035 0.000028 0 0.006 0.002 0.000014
SF-WNW 0.00000659 | 0.000000081 | 0.00024 0.000021 0 0.005 0.002 0.000011
SF-NNW 0.00000485 | 0.000000064 0.0002 0.000019 0 0.003 0.001 0.0000083
CPP-NNW 0.00000859 0.00000013 | 0.00039 0.000029 0 0.006 0.003 0.000017
CCP-NNE 0.00000916 0.00000012 | 0.00038 0.000035 0.00019 0.006 0.003 0.000017
CPP-ENE 0.0000276 0.0000012 0.0036 0.000088 0.001 0.02 0.025 0.00015
CPP-ESE 0.0000176 0.0000014 0.0043 0.000066 0 0.013 0.029 0.00018
CPP-SSE 0.00000943 0.00000021 | 0.00065 0.00003 0 0.007 0.004 0.000028
CPP-SSW 0.00000754 0.00000016 | 0.00048 0.000023 0 0.005 0.003 0.000019
CCP-WSW 0.000861 0.000028 0.085 0.0033 0.008 0.61 0.587 0.0035
CPP-WNW 0.0000424 0.0000026 0.008 0.00016 0.001 0.03 0.056 0.00033
Puttman Ranch 0.00000189 | 0.000000028 | 0.00009 0.0000071 0.000026 0.001 0.001 0.0000028
Background 0.00000433 0.00000015 | 0.00045 0.000013 0.000093 0.003 0.003 0.000019
Englebert Ranch 0.0000163 0.00000017 | 0.00052 0.000061 0.00035 0.012 0.004 0.000022
LA-1 0.00000793 | 0.000000093 | 0.00028 0.000025 0 0.006 0.002 0.000011
Edgemont 0.0000604 0.0000035 0.011 0.00028 0.001 0.043 0.074 0.00044
Spencer Ranch 0.000019 0.0000012 0.0037 0.000071 0.00053 0.013 0.025 0.00015
Mining Unit 2 0.00000676 | 0.000000089 | 0.00027 0.000021 0 0.005 0.002 0.000011

Source: Modified from Powertech (2010a)
*Locations are specified in Figure 2.1-13.

1To convert ug/m® to oz/yd®, multiply by 2.74 x 107%.

Table C—8. Nonradiological Combustion Concentration Estimates From 47 Locations In and
Around the Dewey-Burdock Site From Multiple Sources for the Decommissioning Phase

SO, NOy CO PMio TOC Aldehydes
Maximum Maximum | Maximum Maximum
24-Hour Annual Annual 8- Hour 1-Hour 24-Hour Annual Annual

Mean Mean Mean Mean Mean Mean Mean Mean

Location* ppm ppm ppb ppm ppm pg/m3t pg/m?® ppm
CPP 0.00614 0.000058 0.18 0.012 0.093 9.14 1.232 0.0074
SF-NE 0.0000426 | 0.000000052 | 0.00016 0.00011 0.001 0.06 0.001 0.0000055
SF-E 0.00995 | 0.000000085 | 0.00027 0.018 0.145 14.81 0.002 0.000011
SF-SE 0.0000279 0.0000011 0.0034 0.000042 0.00027 0.04 0.024 0.00014
SF-S 0.00339 0.000032 0.098 0.0064 0.052 5.04 0.677 0.0041
SF-SW 0.0000409 0.00000019 | 0.00059 0.0001 0.001 0.06 0.004 0.000025
SF-W 0.00757 | 0.000000085 | 0.00027 0.015 0.117 11.27 0.002 0.000011
SF-NW 0.00684 | 0.000000077 | 0.00023 0.013 0.101 10.19 0.002 0.000011
SF-N 0.0000461 | 0.000000052 | 0.00016 0.00011 0.001 0.07 0.001 0.0000055
CPP-N 0.0000702 0.00000012 | 0.00039 0.00015 0.001 0.1 0.003 0.000017
CPP-NE 0.000109 0.000001 0.0032 0.00019 0.002 0.16 0.022 0.00013
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Table C-8. Nonradiological Combustion Concentration Estimates From 47 Locations In and
Around the Dewey-Burdock Site From Multiple Sources for the Decommissioning Phase

(continued)

SO, NO, CO PMj, TOC Aldehydes
Maximum Maximum | Maximum Maximum
24-Hour Annual Annual 8- Hour 1-Hour 24-Hour Annual Annual
Mean Mean Mean Mean Mean Mean Mean Mean
Location* ppm ppm ppb ppm ppm pg/m3+ pg/m?® ppm
CPP-E 0.00865 0.000083 0.26 0.015 0.123 12.88 1.771 0.011
CPP-SE 0.00004 0.00000032 | 0.00097 0.000088 0.001 0.06 0.007 0.000042
CPP-S 0.000146 0.00000015 | 0.00047 0.00026 0.002 0.22 0.003 0.000019
CPP-SW 0.000118 0.00000039 0.0012 0.00021 0.002 0.16 0.008 0.00005
CPP-W 0.00487 0.000046 0.14 0.0094 0.075 7.24 0.972 0.0058
CPP-NW 0.0000298 0.00000019 | 0.00057 0.000046 0 0.04 0.004 0.000025
B.C. Ranch 0.00568 | 0.000000077 | 0.00023 0.01 0.084 8.45 0.002 0.0000083
Burdock School 0.0000933 0.00000044 0.0013 0.00017 0.001 0.14 0.009 0.000055
Daniels Ranch 0.00743 0.000072 0.22 0.013 0.108 11.06 1.522 0.0091
LA-2 0.00003 0.00000099 0.003 0.000059 0.00038 0.04 0.021 0.00012
SF 0.00826 | 0.000000085 | 0.00027 0.016 0.126 12.3 0.002 0.000011
Heck Ranch 0.0000797 0.0000022 0.0068 0.00014 0.001 0.12 0.047 0.00028
Mining Unit 5 0.00215 0.000025 0.075 0.0034 0.027 3.21 0.521 0.0031
SF-NNE 0.0000446 | 0.000000052 | 0.00016 0.00011 0.001 0.07 0.001 0.0000055
SF-ENE 0.000726 0.00000006 | 0.00019 0.0013 0.01 1.08 0.001 0.0000083
SF-ESE 0.0000324 0.00000017 | 0.00051 0.00008 0.001 0.05 0.004 0.000022
SF-SSE 0.00293 0.000028 0.087 0.005 0.04 4.36 0.599 0.0036
SF-SSW 0.0000296 0.0000011 0.0035 0.00005 0.00035 0.04 0.024 0.00015
SF-WSW 0.00311 0.00000011 | 0.00035 0.0047 0.038 4.63 0.002 0.000014
SF-WNW 0.00735 | 0.000000081 | 0.00024 0.014 0.111 10.94 0.002 0.000011
SF-NNW 0.00241 | 0.000000064 0.0002 0.0038 0.03 3.59 0.001 0.0000083
CPP-NNW 0.000209 0.00000013 | 0.00039 0.00042 0.003 0.31 0.003 0.000017
CCP-NNE 0.0000645 0.00000012 | 0.00038 0.00009 0.00043 0.1 0.003 0.000017
CPP-ENE 0.0149 0.0000012 0.0036 0.022 0.174 22.25 0.025 0.00015
CPP-ESE 0.0000586 0.0000014 0.0043 0.0001 0.001 0.09 0.029 0.00018
CPP-SSE 0.0000464 0.00000021 | 0.00065 0.000082 0.001 0.07 0.004 0.000028
CPP-SSW 0.0113 0.00000016 | 0.00048 0.019 0.136 16.86 0.003 0.000019
CCP-WSW 0.00274 0.000028 0.085 0.0043 0.034 4.08 0.587 0.0035
CPP-WNW 0.0000343 0.0000026 0.008 0.000085 0.001 0.05 0.056 0.00033
Puttman Ranch 0.0000217 | 0.000000028 | 0.00009 0.000039 0.00023 0.03 0.001 0.0000028
Background 0.000016 0.00000015 | 0.00045 0.000022 0.00013 0.02 0.003 0.000019
Englebert Ranch 0.000033 0.00000017 | 0.00052 0.000077 0.00046 0.05 0.004 0.000022
LA-1 0.00735 | 0.000000093 | 0.00028 0.014 0.112 10.93 0.002 0.000011
Edgemont 0.000106 0.0000035 0.011 0.00025 0.002 0.16 0.074 0.00044
Spencer Ranch 0.0000237 0.0000012 0.0037 0.000039 0.00027 0.04 0.025 0.00015
Mining Unit 2 0.00889 | 0.000000089 | 0.00027 0.016 0.132 13.23 0.002 0.000011

Source: Modified from Powertech (2010a)
*Locations are specified in Figure 2.1-13
1To convert ug/m?® to oz/yd®, multiply by 2.74 x 107

Table C-9. Quantitative Difference Between the Revised and Initial Nonradiological
Combustion Emission Mass Flow Rate Estimates (Short Tons* per Year) Including Both
Stationary and Mobile Sources.

Revised Initial Multiplication Factor Percent
Pollutant Inventory Inventory (Revised/Initial) (Revise/lnitial) x100
Particulate Matter PMy,T 5.4 39 0.138 13.8
Sulfur Dioxide 14.4 36 0.40 40
Nitrogen Oxides 95.0 77 1.234 123.4
Carbon Monoxide 88.7 143 0.62 62

Source: Revised inventory modified from Powertech (2012) and initial inventory modified from Powertech (2010a)
*Source document and appendix table mass expressed in short tons only (dual units used in SEIS text with metric

being primary)

TPM_ 5 detailed emission inventory not available
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Table C-10. Calculation for the NAAQS Pollutant Peak Year Concentrations for the Revised
Inventory Utilizing the Air Dispersion Modeling Results from the Initial Inventory

Concentration from Calculated
Dispersion Modeling Concentration for
of Initial Inventory* Revised Inventory
Expressed Expressed | Multiplicati | Expressed | Expressed
Pollutant Time in ug/m®t in ppb on Factorf in ug/m® in ppb
Particulate Matter PM108 24-hour mean 59.3 na 0.138 8.2 na
Sulfur Dioxide 24-hour mean 59.3 23.9 0.40 23.7 9.6
Sulfur Dioxide Annual mean 15 0.62 0.40 0.6 0.25
Nitrogen Oxides Annual mean 3.8 1.1 1.23 4.7 13
Carbon Monoxide 8-hour mean 418.8 74 0.62 260.0 45.9
Carbon Monoxide 1-hour mean 3,286 579 0.62 2037 359

Source: Revised inventory modified from Powertech (2012) and initial inventory modified from Powertech (2010a).

*Most concentrations in this table are expressed in two different units to accommodate for comparisons to the NAAQS
and Prevention of Significant Deterioration regulations which can differ in units used to express the concentrations
FMultiplication factor = the value when multiplied by the concentration from the dispersion modeling of the initial inventory
yields the peak year concentrations of the revised inventory. The multiplication factor comes from the percent difference
calculated in Table C-9

1To convert ug/m® to oz/yd®, multiply by 2.74 x 10°®

8PM_ s emission inventory not available for inclusion in air dispersion modeling

fINot applicable. See footnote *

Table C-11. Percentage of Emissions by Phase for Various NAAQS Pollutants from
Combustion Emissions From Stationary and Mobile Sources When All Phases Occur
Simultaneously (i.e., a Peak Year*)

Phase
Construction Aquifer
Pollutant (Well Field Only) | Operation | Restoration Decommissioning
Particulate Matter PMo 69.0 19.0 1.8 10.1
Sulfur Dioxide 70.2 13.8 0.7 15.3
Nitrogen Oxides 66.7 18.7 1.3 13.3
Carbon Monoxide 77.9 13.0 0.9 8.2

Source: Modified from Powertech (2012)
*Peak year accounts for when all four phase occur simultaneously and represents the highest amount of emission the
proposed action would generate in any one project year.

Table C-12. Nonradiological Combustion Emission Estimates (Mass* Per Year) for
Greenhouse Gases for the Construction Phase of the Proposed Action

Pollutant
Source
Activity Emission Vehicle CO; CH4 N0 | Classification

Earthworks Scraper 345 0.01 0.01 Mobile
Construction Bulldozer 102 0.01 0.01 Mobile
Compactor 0 0 0 Mobile

Motor Grader 74 0.01 | 0.01 Mobile

Heavy-Duty Water Truck 389 0.02 0.03 Mobile

Fueling Truck 24 0 0 Mobile

Light-Duty Pickup 74 0.05 0.06 Mobile

Facilities Crane 206 0.01 | 0.01 Mobile
Construction Welding Equipment 225 0.02 | 0.03 Mobile
Forklift 119 0.02 | 0.03 Mobile

Man Lift 120 0.02 | 0.03 Mobile

Heavy-Duty Diesel Truck 389 0.02 0.03 Mobile

Light Duty Truck 744 0.59 | 0.19 Mobile
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Table C-12. Nonradiological Combustion Emission Estimates (Mass* Per Year) for
Greenhouse Gases for the Construction Phase of the Proposed Action (continued)

Pollutant
Source
Activity Emission Vehicle CO, CHg4 N,O | Classification

Wellfield/Electric High-Density Polyethylene (HDPE) Fusion Equipment 298 0.07 0.09 Mobile
Construction Trackhoe 481 0.07 | 0.09 Mobile
Backhoe 167 0.07 0.09 Mobile

Welding Equipment 42 0.03 0.04 Mobile

Electrical Pole Truck 648 0.04 | 0.05 Mobile

Motor Grader 130 0.02 | 0.02 Mobile

Forklift 179 0.07 | 0.09 Mobile

Light-Duty Truck 2,679 3.53 1.15 Mobile

Drilling Truck-Mounted Rotary Drill Rig 10,689 0.1 0.07 Mobile
Heavy-Duty Water Truck 2,527 1.2 0.38 Mobile

Backhoe 111 0.05 | 0.06 Mobile

Forklift 239 0.05 | 0.06 Mobile

Cementer (gas) 404 0.05 0.06 Mobile

Logging Truck 1,555 0.05 | 0.06 Mobile

Light-Duty Truck 1,116 0.59 | 0.19 Mobile

Source: Modified from Powertech (2010a)
*Source and appendix mass expressed in short tons only (dual units used in SEIS text with metric being primary)

Table C-13. Nonradiological Combustion Emission Estimates (Mass* Per Year) for
Greenhouse Gases for the Operations Phase of the Proposed Action

Pollutant
Source
Activity Emission Source CO» CH4 N,O | Classification
Central Processing Plant Propane Heating 483 0.04 nat Stationary
Thermal Fluid Heater 1,780 0.14 na Stationary
Emergency Backup Generator 1 0.00008 na Stationary
Fire Suppression System 0.7 0 0 Stationary
Satellite Facility Propane Heating 102 0.01 na Stationary
Emergency Backup Generator 0.5 0.00004 na Stationary
Fire Suppression System 0.7 0.0003 0 Stationary
Office Building Propane Heating 31 0.013 na Stationary
Maintenance + Warehouse Building Propane Heating 72 0.01 na Stationary
Central Processing Plant Operations Man Lift 6 0 0.01 Mobile
Welding Equipment 17 0.01 0.02 Mobile
Forklift (Warehouse) 56 0 0.01 Mobile
Forklift (Packaging) 24 0 0.01 Mobile
Light-Duty Truck 1,786 1.8 0.58 Mobile
Light-Duty Vehicles 708 25 0.81 Mobile
Satellite Facility and Warehouse Resin Hauling Semi Truck 257 0 0.03 Mobile
Facility Operations Pump-Pulling Truck 1,166 0 0.04 Mobile
Motor Grader 71 0.01 0.01 Mobile
Logging Truck 389 0.05 0.06 Mobile
Light-Duty Truck 2,500 9.9 3.23 Mobile
Light-Duty Vehicles 253 1.8 0.58 Mobile
Product Transport Diesel Semi with Trailer 51 0 0.01 Mobile

Source: Modified from Powertech (2010a)
*Source and appendix mass expressed in short tons only (dual units used in SEIS text with metric being primary).

TNot applicable.
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Table C-14. Nonradiological Combustion Emission Estimates (Mass* Per Year) for

Greenhouse Gases for the Aquifer Restoration Phase of the Proposed Action

Pollutant
Source
Activity Emission Vehicle CO, CH,4 N,0 Classification
Restoration Operations Cementer (gas) 17 0.39 0.13 Mobile
Light-Duty Truck 446 1.8 0.58 Mobile
Light-Duty Vehicle 126 1.8 0.58 Mobile

Source: Modified from Powertech (2010a)

*Source and appendix mass expressed in short tons only (dual units used in SEIS text with metric being primary).

Table C-15. Nonradiological Combustion Emission Estimates (Mass* Per Year) for
Greenhouse Gases for the Decommissioning Phase of the Proposed Action

Pollutant
Source
Activity Emission Vehicle CO, CH,4 N,O Classification

Earthwork Scraper 691 0.02 0.02 Mobile
Motor Grader 148 0.02 0.02 Mobile

Compactor 148 0.02 0.02 Mobile

Bulldozer 204 0.02 0.02 Mobile

Excavator 200 0.01 0.02 Mobile

Backhoe 70 0.01 0.02 Mobile

Loader 131 0.01 0.02 Mobile

Tractor 198 0.01 0.02 Mobile

Fueling Truck 97 0.01 0.01 Mobile

Light-Duty Truck 186 0.73 0.24 Mobile

Demolition Crane 206 0.02 0.02 Mobile
Welding/Cutting Equipment 75 0.02 0.02 Mobile

Man Lift 80 0.02 0.02 Mobile

Forklift 119 0.02 0.02 Mobile

Heavy-Duty Truck (Diesel) 259 0.01 0.01 Mobile

Light-Duty Truck 496 0.78 0.26 Mobile

Light-Duty Vehicle 421 1.18 0.38 Mobile

Source: Modified from Powertech (2010a)

*Source and appendix mass expressed in short tons only (dual units used in SEIS text with metric being primary)

Table C-16. Facilities and Initial Well Field Construction Phase—Year 1 Only
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Scraper 3 433 15| 30 | 3.10 19,485 50% 15.10

Bulldozer 1 433 0.70 0% 0.15 AP-42
Section 13.2.2

Compactor 1 433 5 5 1.38 2,165 50% 0.75 AP-42
Section 13.2.2

Motor Grader 1 1,196 10 3.06 11,960 50% 9.15 AP-42
Table 11.9-1
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Table C-16. Facilities and Initial Well Field Construction Phase—Year 1 Only (continued)
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Water Truck 15 1,040 | 15| 16 | 2.34 | 234,000 50% | 136.65 AP-42
(1,500 gallon) Section 13.2.2
Fueling Truck 1 130 15| 10 | 1.89 1,950 50% 0.92 AP-42
Section 13.2.2
Heavy Duty Diesel Truck 2 260 15 | 20 | 2.58 7,800 50% 5.04 AP-42
Section 13.2.2
Logging Truck 4 2,080 | 15| 10 | 1.89 | 124,800 50% 58.99 AP-42
Section 13.2.2
Electrical Pole Truck 2 1,733 | 15| 10 | 1.89 | 51,990 50% 24 .57 AP-42
Section 13.2.2
Truck Mounted Drill Rig* 13 2,600 | 20 0.07 0% 1.10 AP-42
Table 11.9-4
Deep Well Drill Rig* 1 300 75 0.02 0% 0.00 AP-42
Table 11.9-4
Trackhoet 1 3,120 1.66 0% 2.59 AP-42
Table 11.9-4
Backhoet 1 5,200 1.33 0% 3.46 AP-42
Table 11.9-4
Forklift 4 2,340 5 1 0.67 | 46,800 50% 7.85 AP-42
Section 13.2.2
Manlift 4 1,1040 | 2 10 | 1.89 8,320 50% 3.93 AP-42
Section 13.2.2
Light Duty Pickup 5 2,000 | 15 3 1.10 | 150,000 50% 41.24 AP-42
(onsite use) Section 13.2.2
Onsite Passenger 57 4 25 | 250 | 0.63 | 57,000 50% 9.03 AP-42
Vehiclet Section 13.2.2
Total Onsite PMjp Emissions (tons/year) 320.53
Offsite Passenger 57 22 40 | 250 | 0.80 | 313,500 0% 125.70 AP-42
Vehiclef Section 13.2.2
Heavy Duty Diesel Truck 2 780 25 | 20 | 258 | 39,000 0% 50.36 AP-42
Section 13.2.2
Total Offsite PMjo Emissions (tons/year) 176.06

Source: Modified from Powertech, 2010a
Notes: measurements in this table are not converted to metric units (dual units used in SEIS text with metric being primary)
mph = miles per hour
Ib/VMT = pounds per vehicle miles traveled
Ib/hr = pounds per hour
PM,, = particles with a diameter of 10 micrometers or less
*For drill rigs, “Speed (mph)” = average per hours per hole drilled
TFor trackhoe and backhoe, assumed 1.56 and 1.25-cubic yard buckets and specific gravity of 1.6
tFor passenger vehicle, “Hours” column = round-trip miles; “Weight (tons)” column = trips/year
§ Constants for PM;, Calculations:
AP-42 Industrial Unpaved Roads: k = 1.5
AP-42 Industrial Unpaved Roads: a = 0.9
AP-42 Industrial Unpaved Roads: b = 0.45
AP-42 Public Unpaved Roads: k = 1.8
AP-42 Public Unpaved Roads: a =1.0
AP-42 Public Unpaved Roads: ¢ = 0.2
AP-42 Public Unpaved Roads: d = 0.5
AP-42 Public Unpaved Roads: C = 0.00047
Average silt content (%): s = 8.5
Average moisture content (%): M =10.4
Where separate factors were not given, PM;,was assumed to be 30% of total suspended particulates (TSP) (AP-42 Section 13.2.2, at
12% Silt, KleolKTsp =1.5/4.9 = 0.306
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Table C-17. Well Field Construction Phase
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Motor Grader 1 347 10 3.06 3,470 50% 2.65 AP-42 Table
11.9-1
Water Truck (1,500 gallon) | 13 | 1,040 | 15 16 2.34 | 202,800 50% | 118.43 | AP-42 Section
13.2.2
Heavy Duty Diesel Truck 1 133 15 20 2.58 1,995 50% 1.29 AP-42 Section
13.2.2
Logging Truck 4 | 2,080 | 15 10 1.89 | 124,800 50% 58.99 | AP-42 Section
13.2.2
Electrical Pole Truck 2 1,733 | 15 10 1.89 51,990 50% 24.57 AP-42 Section
13.2.2
Truck Mounted Drill Rig* 13 | 2,600 | 20 0.07 0% 1.10 AP-42 Table
11.9-4
Deep Well Drill Rig* 1 75 75 0.2 0% 0.00 AP-42 Table
11.9-4
Trackhoet 1 | 3,120 1.66 0% 2.59 AP-42 Table
11.9-4
Backhoet 2 | 2,600 1.33 0% 3.46 AP-42 Table
11.9-4
Forklift 4 11820 | 5 1 0.67 | 36,400 50% 6.10 AP-42 Section
13.2.2
Light Duty Pickup (onsite 13 500 15 3 1.10 | 97,500 50% 26.81 | AP-42 Section
use) 13.2.2
Onsite Passenger 42 4 25 250 0.63 42,000 50% 6.66 AP-42 Section
Vehiclef 13.2.2
Total Onsite PMip Emissions (tons/year) 252.66
Offsite Passenger 42 22 40 | 250 0.80 | 231,000 0% 92.62 AP-42
Vehiclet Section 13.2.2
Heavy Duty Diesel Truck 1 387 25 20 2.58 9,675 0% 12.46 AP-42
Section 13.2.2
Total Offsite PMjo Emissions (tons/year) 105.11

Source:Modified from Powertech, 2010a
Notes: measurements in this table are not converted to metric units (dual units used in SEIS text with metric being

primary)

mph = miles per hour
Ib/VMT = pounds per vehicle miles traveled
Ib/hr = pounds per hour

PMjo = particles with a diameter of 10 micrometers or less
*For drill rigs, “Speed (mph)” = average per hours per hole drilled

TFor trackhoe and backhoe, assumed 1.56 and 1.25-cubic yard buckets and specific gravity of 1.6

FFor passenger vehicle, “Hours” column = round-trip miles; “Weight (tons)” column = trips/year

§ Constants for PMyg Calculations:
AP-42 Industrial Unpaved Roads: k = 1.5
AP-42 Industrial Unpaved Roads: a = 0.9

AP-42 Industrial Unpaved Roads: b = 0.45

AP-42 Public Unpaved Roads
AP-42 Public Unpaved Roads
AP-42 Public Unpaved Roads
AP-42 Public Unpaved Roads
AP-42 Public Unpaved Roads

Average moisture content (%)

k=18
:a=1.0
:c=0.2
:d=0.5

: C =0.00047
Average silt content (%): s = 8.5

:M=10.4

Where separate factors were not given, PM1pwas assumed to be 30% of total suspended particulates (TSP)
(AP-42 Section 13.2.2, at 12% silt, Kpmio/Ktsp = 1.5/4.9 = 0.306
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Table C-18. Operation Phase
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Motor Grader 1 416 10 3.06 4,160 50% 3.18 AP-42 Table 11.9-1
Logging Truck 1 | 2080 | 15 10 1.89 | 31,200 50% | 14.75 | AP-42 Section 13.2.2
Resin-haul Semi Truck 1 |1040 | 15 20 2.58 | 15,600 50% | 10.07 | AP-42 Section 13.2.2
Water Truck (1,500 gallon) 1 |1,040 | 15 16 2.34 | 15,600 50% 9.11 AP-42 Section 13.2.2
Heavy Duty Diesel Truck 1 133 15 20 2.58 1,995 50% 1.29 AP-42 Section 13.2.2
Pump Pulling Truck 4 | 1560 | 15 10 1.89 | 93,600 50% | 44.24 AP-42 Table 11.9-4
Forklift 1 | 2132 5 1 0.67 | 10,660 50% 1.79 AP-42 Section 13.2.2
Manlift 1 208 2 10 1.89 416 50% 0.20 AP-42 Section 13.2.2
Product Transport Truck 1 27 15 40 0.49 405 0% 0.10 AP-42 Section 13.2.2
Light Duty Pickup 12 | 1,561 | 15 3 1.10 | 281,040 50% | 77.27 | AP-42 Section 13.2.2
(onsite use)
Onsite Passenger Vehicle* | 60 4 25 250 | 0.63 | 60,000 50% 9.51 AP-42 Section 13.2.2
Total Onsite PMip Emissions (tons/year) 171.50
Offsite Passenger Vehicle* 60 22 40 250 0.80 | 330,000 0% 132.31 | AP-42 Section 13.2.2
Product Transport Truck 1 181 25 40 0.63 4,525 0% 1.43 AP-42 Section 13.2.2
Heavy Duty Diesel Truck 1 387 25 20 2.58 9,675 0% 12.49 | AP-42 Section 13.2.2
Total Offsite PMig Emissions (tons/year) | 146.24

Source: Modified from Powertech, 2010a

Notes: measurements in this table are not converted to metric units (dual units used in SEIS text with metric being primary)

mph = miles per hour

Ib/VMT = pounds per vehicle miles traveled

Ib/hr = pounds per hour

PMio = particles with a diameter of 10 micrometers or less

*For passenger vehicle, “Hours” column = round-trip miles; “Weight (tons)” column = trips/year

tConstants for PM1g Calculations:
AP-42 Industrial Unpaved Roads: k

=15

AP-42 Industrial Unpaved Roads: a = 0.9

AP-42 Industrial Unpaved Roads: b

=045

AP-42 Public Unpaved Roads: k = 1.8
AP-42 Public Unpaved Roads: a=1.0
AP-42 Public Unpaved Roads: ¢ = 0.2
AP-42 Public Unpaved Roads: d = 0.5
AP-42 Public Unpaved Roads: C = 0.00047

Average silt content (%): s = 8.5

Average moisture content (%): M =10.4

Table C-19. Aquifer Restoration Phase
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Light Duty Pickup 1 | 2912 | 15 3 1.10 | 43,680 50% | 12.01 AP-42
(onsite use) Section 13.2.2
Onsite Passenger 6 4 25 250 0.63 6,000 50% 0.95 AP-42
Vehicle* Section 13.2.2
Total Onsite PMio Emissions (tons/year) 12.96
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Table C-19. Aquifer Restoration Phase (continued)
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Offsite Passenger 6 22 40 250 | 0.80 | 33,000 0% 13.23 AP-42
Vehicle* Section 13.2.2
Total Offsite PM;jo Emissions (tons/year) 13.23

Source: Modified from Powertech, 2010a
Notes: measurements in this table are not converted to metric units (dual units used in SEIS text with metric being primary)
mph = miles per hour
Ib/VMT = pounds per vehicle miles traveled
Ib/hr = pounds per hour
PMyo = particles with a diameter of 10 micrometers or less
*For passenger vehicle, “Hours” column = round-trip miles; “Weight (tons)” column = trips/year
tConstants for PM1o Calculations:
AP-42 Industrial Unpaved Roads: k= 1.5
AP-42 Industrial Unpaved Roads: a = 0.9
AP-42 Industrial Unpaved Roads: b = 0.45
AP-42 Public Unpaved Roads: k = 1.8
AP-42 Public Unpaved Roads: a=1.0
AP-42 Public Unpaved Roads: ¢ = 0.2
AP-42 Public Unpaved Roads: d = 0.5
AP-42 Public Unpaved Roads: C = 0.00047
Average silt content (%): s = 8.5
Average moisture content (%): M = 10.4

Table C-20. Decommissioning Phase
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Scraper 3 867 15 30 3.10 | 39,015 50% | 30.23 AP-42
Section 13.2.2

Bulldozer 1 867 0.70 0% 0.00 AP-42
Table 11.9-1

Compactor 1 867 5 5 1.38 4,335 50% 1.50 AP-42
Section 13.2.2

Motor Grader 1 867 10 3.06 8,670 30.60 | 50% 6.63 AP-42
Table 11.9-1

Water Truck 1 867 15 16 2.34 13,005 50% 7.59 AP-42
(1,500 gallon) Section 13.2.2

Fueling Truck 1 520 15 10 1.89 7,800 50% 3.69 AP-42
Section 13.2.2

Loader 1 65 17.76 0% 0.00 AP-42
Table 11.9-4

Heavy Duty Diesel Truck 4 87 15 20 2.58 5,205 50% | 3.36 AP-42
Section 13.2.2

Pump Pulling Truck 1 | 2130 | 15 10 1.89 31,950 50% | 15.10 AP-42
Table 11.9-4

Trackhoe* 2 650 1.66 0% 0.00 AP-42
Table 11.9-4

Backhoe* 2 650 1.33 0% 0.00 AP-42
Table 11.9-4

C-23
- 337 -



Appendix C  DRAFT
Nonradiological Air Emissions Estimates

Table C-20. Decommissioning Phase (continued)
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Forklift 3 693 5 1 0.67 | 10,395 50% | 1.74 AP-42
Section 13.2.2
Manlift 4 693 2 10 1.89 5,544 50% | 2.62 AP-42
Section 13.2.2
Tractor 1 650 5 1.38 | 3,250 0% 2.25 AP-42
Section 13.2.2
Light Duty Pickup 2 | 2,000 | 15 3 1.10 | 60,000 50% | 16.50 AP-42
(onsite use) Section 13.2.2
Onsite Passenger 15 4 25 250 0.63 | 15,000 50% | 2.38 AP-42
Vehiclet Section 13.2.2
Total Onsite PMig Emissions (tons/year 93.59
Offsite Passenger 15 22 40 250 0.80 | 82,500 0% | 33.08 AP-42
Vehiclet Section 13.2.2
Heavy Duty Diesel Truck 4 260 25 20 2.58 | 26,025 0% | 33.61 AP-42
Section 13.2.2
Total Offsite PMjo Emissions (tons/year) 66.69

Source: Modified from Powertech, 2010a
Notes: measurements in this table are not converted to metric units (dual units used in SEIS text with metric being primary)
mph = miles per hour
Ib/VMT = pounds per vehicle miles traveled
Ib/hr = pounds per hour
PMyo = particles with a diameter of 10 micrometers or less
*For trackhoe and backhoe, assumed 1.56 and 1.25-cubic yard buckets and specific gravity of 1.6
tFor passenger vehicle, “Hours” column = round-trip miles; “Weight (tons)” column = trips/year
FConstants for PMq Calculations:
AP-42 Industrial Unpaved Roads: k = 1.5
AP-42 Industrial Unpaved Roads: a = 0.9
AP-42 Industrial Unpaved Roads: b = 0.45
AP-42 Public Unpaved Roads: k= 1.8
AP-42 Public Unpaved Roads: a=1.0
AP-42 Public Unpaved Roads: ¢ = 0.2
AP-42 Public Unpaved Roads: d = 0.5
AP-42 Public Unpaved Roads: C = 0.00047
Average silt content (%): s = 8.5
Average moisture content (%): M = 10.4
Where separate factors were not given, PMipwas assumed to be 30% of total suspended particulates (TSP)
(AP-42 Section 13.2.2, at 12% silt, Kpmio/Ktsp = 1.5/4.9 = 0.306
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4—1003-R.

Rapid City 026642.

The United States of Ameriry,

To all to whom these presents shall come, Greeting:

'WHEREAS, a Certificate of the Register of th
, a Certificate of the Register of the Land Office at R&Pid City, South Dakota,
has been deposited in the General Land Office, whereby it appears that, pursuant to the Act of Congress of May 20, 1862,

#To Secure Homesteads to Actual Settlers on the Public Domain'* and the acts supplemental thersto, the claim of

Emaline Richardson

has been blished d, in conforml

and duly tofaw forthe  wost half of the southeast quarter

of Section ten and the weet half of the northeast quarter of Section fifteen
in Township seven south of Range one east of the Black Hills Meridian,
South Dakota, containing one hundred sixty acres, '

according to the Official Plat of the Survey of the sald Land, returned to the GENERAL LAND OFFICE by the Surveyor-General:

NOW KNOW YE, That there is, thersfore, granted by the UNITED STATES unto the said claimant the tract of Land above described;
TO HAVE AND TO HOLD the said tract of Land, with the appurtenances thereof, unto the said claimant and to the hefrs and assigns of
the said clalmant forever; subject to any vested and accrued water rights for mining, agricuftural, manufacturing, or other purgoses, and
rights to ditches and reservoirs used in connection with such water rights, as may be recognized and acknowledged by the local customs, laws,
and decisions of courts; and there Is reserved from the lands hereby granted, a right of way thereon for ditches or canals constructed by the
authority of the United States.

IN TESTIMONY WHEREOT, L,  W¥oodrow Wil son

President of the United States of America, have caused these letters to be made

Patent, and the seal of the General Land Office to be hereunto affixad.

GIVEN under my hand, at the City of Washington, the TWENTY-THIRD
(SEAL) day of JANUARY In the year of our Lord one thousand
nine hundred and FIFTEEN and of the Independence of the

United States the one hundred and THIRTY—NINTH.

By the President:
By z?/ Secretary,
’ Rmm{tr of thGagezatland Office.

RECORD OF PATENTS: Patent Number 455381 e
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