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1.0 Proposed Activities

1.1 Licensing Action Requested

Power Resources, Inc. (PRI) dba Cameco Resources (Cameco) is requesting that the United States
Nuclear Regulatory Commission (NRC) approve the license renewal application (LRA) for Source and
Byproduct Materials License SUA-1548 (SUA-1548). The LRA was originally submitted to NRC on August
12, 2010. By letter dated February 4, 2011, NRC Staff provided Cameco with their acceptance review
comments. Based on the acceptance review comments as well as comments provided by NRC in
meetings dated March 17, 2011 and September 19-20, 2011, Cameco is submitting this LRA supplement
for NRC review and approval. This submittal supersedes the August 12, 2010 submittal. Approval of this
LRA will authorize Cameco to continue uranium in-situ recovery (ISR) operations at the Smith Ranch site
and its related satellite facilities for an additional 10-year renewal period beginning August 12, 2010.
Cameco is also requesting approval of the following items that are either new or have been changed
since the last renewal:

1. Operations Plan for the Gas Hills Remote Satellite, including yellowcake slurry production,
redesign of Evaporation Ponds 1 and 2, increase in satellite flow rate and the use of
underground injection control (UIC) Class | disposal wells, as defined later in this section.

2. Operating Plan for the North Butte Remote Satellite, including redesigned surge ponds and
satellite, increased satellite flow rate, use of UIC Class | disposal wells, removal of the slurry
and dried product option at the satellite, as defined later in this section.

Flow rate increases at the Reynolds Ranch Satellite.

4. Refurbishment of the Highland Central Processing Facility (CPF) to allow processing of up to
1.4 million kilograms (3 million pounds) of dried yellowcake per year (approved into license
through the Operations Review Committee ORC)/Safety and Environmental Review panel
(SERP) process.

5. Processing of toll shipments of loaded ion exchange (IX) resin and slurried yellowcake from
other licensed uranium recovery facilities at the Highland CPF.

1.2 License Renewal Application Nomenclature

This Technical Report (TR) together with the accompanying Environmental Report (ER) provide the
required information to allow approval of this LRA Figure 1.1, General SUA-1548 Location Map presents
a location map, including transportation routes, for SUA-1548 and consists of:

1. Converse County, Wyoming
a. Smith Ranch, including all satellites and processing facilities associated with the Smith Ranch
properties (Figure 1.2, Smith Ranch Location Map)

2. Campbell County, Wyoming
a. North Butte Remote Satellite

3. Fremont and Natrona Counties, Wyoming
a. Gas Hills Remote Satellite

4. Johnson County, Wyoming
a. Ruth Remote Satellite

Figure 1.2 presents more detailed information related to Smith Ranch and its contiguous satellite
facilities. Smith Ranch incorporates the Converse County properties as individual satellites. The location
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of each satellite is presented on Figure 1.2. Because of the abundance and importance of historical
information, this TR addresses three historic named properties that comprise the Converse County
property, collectively referred to as Smith Ranch. They are:

a. Smith Ranch
b. Highland (aka The Highland Uranium Project)
c. Reynolds Ranch

The Central Processing Plant (CPP) is located on Smith Ranch. The Highland CPF and the Selenium
Treatment Plant are both located within Highland (see Figure 1.2).

The typical ISR process is described in both the ER and the TR. Each property and/or remote satellite is
comprised of several mine units, which consist of one or more contiguous uranium roll fronts. Injection
and recovery wells are drilled and completed within these mine units. These injection and recovery wells
are collectively called a well field or mine unit. Uranium is liberated from its natural mineral state and
recovered from the groundwater at each recovery well and piped to a header house. Uranium-bearing
fluids (pregnant lixiviant) are delivered from each header house to the CPP, a satellite, or remote
satellite for further processing. The barren fluids, less a small bleed to maintain hydraulic control within
the mine unit, are refortified with lixiviant reagents and returned to the mine unit to recover more
uranium.

An IX facility is located within each of the satellites, CPP and the CPF (when refurbished), where the
uranium is removed from the groundwater and loaded onto the surface of the IX resin. The Gas Hills
Remote Satellite will also have the capability of producing yellowcake slurry. Uranium laden IX resin
and/or slurry produced at the satellite or remote satellite facilities is transported via U.S. Department of
Transportation (DOT) approved transport trailers to the CPP and/or the CPF (Figure 1.2) for final
processing into yellowcake. Final processing at the CPP is accomplished using low heat rotary vacuum
dryers. These vacuum dryers do not produce significant particulate emissions that can escape into the
environment. Dried yellowcake is the commercial end product for SUA-1548. The CPF is a second
processing plant under SUA-1548. It is currently (2011) inactive, but Cameco is in the process of
refurbishing and upgrading this processing facility to allow additional capacity for IX and yellowcake
production. By letter dated September 15, 2011, Cameco advised NRC of their plans to renovate the
Highland CPF. Phase | includes the dismantling and disposal of the Highland offices and extraneous
equipment and materials outside the CPF building and the modernization of electrical services. Phase Il
includes the removal and replacement of tanks, vessels and piping within the CPF, and Phase lll includes
the removal and disposal of the existing calciner dryer and installation of at least two low temperature
rotary vacuum dryers. The work has been reviewed and approved through the ORC/SERP process. Phase
| started during the fourth quarter of 2011. Once operational, this facility will receive IX resin and/or
slurry from the remote satellites as well as from third party licensed uranium recovery facilities. The CPF
will have the capability to produce dried yellowcake, which will be transported by truck to a uranium
conversion facility.

When a mine unit or a portion of a mine unit is exhausted of economically recoverable uranium, it is
placed into groundwater restoration. This restoration process is described in Section 6.0. During the
production and restoration processes, a certain amount of liquid waste water is generated. Cameco
utilizes several methods to handle and dispose of waste water, including evaporation ponds, UIC Class |
disposal wells, and land application. Cameco is currently (January 2012) exploring the option of using
UIC Class | disposal wells at the Gas Hills Remote Satellite to augment the planned evaporation
methodologies. The Selenium Treatment Plant located at Satellite No. 2 (Figure 1.2) removes selenium
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and radium from “treated” process and bleed water prior to disposal by land application via a storage
reservoir and pivot irrigator.

1.3 Document Format

Per discussions with NRC Staff, Cameco has prepared a comprehensive document that includes both
past and current information applicable to this LRA. Cameco received an acceptance review dated
February 4, 2011 and has incorporated NRC staff comments identified as Enclosure 1 into this LRA. In
that same letter, the NRC recommended that Cameco consider guidance provided in Regulatory Guide
3.46 (June 1982); NURGE-1748 (August 2003); and NURGE-1569 (June 2003). Cameco has prepared the
current document to conform to this regulatory guidance. Since receiving the acceptance review
comments, Cameco representatives have attended two public meetings with NRC staff: a one day
meeting in Washington DC on March 17, 2011 and a two day meeting and pre-submission license
application review in Casper, Wyoming on September 19 and 20, 2011. Meeting minutes and NRC staff
comments and recommendations made at these meetings were memorialized in NRC Staff memoranda
dated respectively April 26, 2011 and October 28, 2011. Cameco has incorporated these suggestions
into the LRA.

As stated above, this LRA consists of a TR and an ER. This TR is a stand-alone document that addresses
the guidance provided by NURGE-1569 and NRC Regulatory Guide 3.46. The TR summarizes both new
and historical technical information for SUA-1548. Cameco has provided a summary statement at the
front of each chapter that describes what information is new and what information has been previously
reviewed by the NRC. The TR appendices contain numerous detailed designs, construction specifications
and consultant reports to provide a complete 10-year history of SUA-1548.

The ER provides environmental baseline information and environmental assessments of the actions
proposed in the LRA. The ER addresses the guidance provided in NURGE-1748 and contains cross
references to a series of appendices that are part of the Wyoming Department of Environmental Quality
(WDEQ) Permit to Mine for each facility within SUA-1548. Specifically, Cameco presents detailed
baseline information to the WDEQ as part of their State of Wyoming permitting process. In recognition
of the NRC’s regulations at 10 CFR 51 implementing the National Environmental Policy Act (NEPA) for
baseline data as they pertain to the ER, Cameco has summarized this information in Section 3.0 of the
ER and has referenced the detailed baseline reports as well as federal and state concurrences, which are
part of the WDEQ application. To ensure that this supplemental information is available for NRC Staff
review, Cameco has incorporated one hard copy and one electronic copy of these documents as part of
this LRA submittal.

1.4 2011 Historical Development and Current Status of Smith Ranch SUA-
1548

Tables 10.1 through 10.4 in Section 10.0 summarize the federal and state permitting/licensing status of
SUA-1548. SUA-1548 is currently (January 2012) in timely renewal. All Smith Ranch satellites and the
Highland Satellites No. 2 and No. 3 (Figure 1.2) are fully operational and deliver uranium laden IX resin
to the CPP. The CPP processes the IX resin and produces dried yellowcake in accordance with the
conditions and requirements of SUA-1548. The dried yellowcake is transported to a uranium conversion
facility located in Port Hope, Ontario, Canada for further processing.

1.4.1  NRC License History

The previous SUA-1548 LRA was approved by the NRC in May 2001. The Licensee at that time was Rio
Algom Mining Corp. (RAMC). In 2002, PRI entered into a Purchase Agreement to acquire the Smith
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Ranch Facility (SUA-1548) from RAMC and requested a direct transfer of control of SUA-1548 from
RAMC to PRI in June 2002. The NRC approved the license transfer on July 11, 2002, as Amendment 3 to
SUA-1548.

In March 2003, PRI requested that SUA-1511 (Highland) be combined with SUA-1548 (Smith Ranch) and
that the surviving License be SUA-1548. At the same time, PRI requested that the Ruth/North Butte
License SUA-1540 and the pending Gas Hills License Amendment to SUA-1511 also be added to the
combined License SUA-1548. On August 18, 2003, the NRC issued Amendment 5 to SUA-1548 approving
the consolidation of the Highland, Ruth and North Butte licenses into SUA-1548. The NRC disallowed
inclusion of the Gas Hills facility on the premise that it would be premature since the NRC Staff had not
yet completed their review of the amendment request. Once approved, the Gas Hills Remote Satellite
would be amended into SUA-1548. The NRC subsequently approved the Gas Hills Remote Satellite as
Amendment 6 to SUA-1548 on January 29, 2004.

In January 2005, PRI requested a license amendment to incorporate the Reynolds Ranch Satellite into
SUA-1548. The NRC approved the request and issued Amendment 11 to SUA-1548 on January 31, 2007.

In October 2006, PRI requested a license amendment to allow construction and operation of the Smith
Ranch Satellite SR-2. The NRC Staff approved the license amendment request and issued Amendment 12
to SUA-1548 on January 10, 2008.

In response to a Notice of Violation (NOV), PRI submitted a license amendment request dated March 20,
2008 requesting changes to Chapter 9 of the license application related to management organization
and administrative procedures. The NRC Staff approved the license amendment request and issued
Amendment 13 to SUA-1548 on August 18, 2008.

On March 12, 2009, NRC Staff issued Amendment 14 to SUA-1548 approving the financial surety update
for the Gas Hills Remote Satellite.

On June 19, 2008, PRI requested an amendment to allow processing of third party uranium loaded IX
resin at the SR CPP. The NRC Staff approved the amendment request and issued Amendment 15 to SUA-
1548 to allow a maximum of 365 toll shipments of third party uranium loaded IX resin to be delivered
and processed at the Smith Ranch CPP each calendar year.

On December 31, 2008, PRI submitted a request for annual surety update approval for the Gas Hills,
Ruth and North Butte Remote Satellite facilities. Additionally, this amendment requested approval for
the addition of UIC Class | disposal well SR-HUP No. 10 (December 4, 2009). NRC Staff approved the
amendment request and issued Amendment 16 on March 11, 2010.

These amendments are described in more detail in Table 1-1, Summary of SUA-1548 Amendments
Since Last Renewal.

1.4.2 State of Wyoming Permitting History

Within the State of Wyoming, a separate mining and reclamation permit is required for each property.
Historically Smith Ranch held a mining permit under WDEQ Permit No. 633 and Highland held a mining
permit under WDEQ Permit No. 603. These permits are still active. In March of 2010, Cameco submitted
to WDEQ a Combined Permit Application for Smith Ranch and Highland. Cameco received Completeness
Review comments from the WDEQ and addressed these comments in May of 2011. As part of the May
resubmission, Cameco incorporated the Reynolds Ranch property. Prior to this resubmission, the United
States Department of the Interior, Bureau of Land Management (BLM) approved Cameco’s Plan of
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Operations and completed an Environmental Assessment (EA) of the proposed satellite and associated
well fields at Reynolds Ranch. The BLM approved the Reynolds Ranch Plan of Operations and published
their Finding of No Significant Impact (FONSI) in January 2011. The updated WDEQ permit application
combining Permits 633 and 603 (Smith Ranch, Highland and Reynolds Ranch) into WDEQ Permit 633 is
currently (January 2012) under Technical Review by the WDEQ.

SUA-1548 incorporates several remote satellite facilities, each of which is separately permitted by the
State of Wyoming. The North Butte Remote Satellite WDEQ Permit to Mine No. 632 was originally issued
to Uranerz USA, Inc. (Uranerz) in 1991. This permit was transferred from Uranerz to Pathfinder Mines
Corporation (PMC) (aka Cogema) in 1992 and subsequently transferred to PRI in 2001. Cameco
submitted updated baseline, operational and restoration information related to North Butte to WDEQ in
April 2011. Permit update is currently in Technical Review. Cameco anticipates having the North Butte
Remote Satellite in operation (pending NRC license condition approval and WDEQ, Permit to Mine
update approval) by 2013.

The Gas Hills Remote Satellite Permit to Mine was initially approved by the WDEQ_ in 2001 (Permit No.
687). Cameco submitted a permit update to WDEQ in 2009. The permit update is currently (December
2011) in the final stages of technical review. Additionally, BLM is preparing an Environmental Impact
Statement (EIS) to address the ISR impacts to the land and water resources of the Gas Hills in
accordance with NEPA regulations at 40 CFR 1500-1508 and BLM’s Departmental Manual 516. It is
anticipated that the EIS process will be completed by April 2012. Cameco anticipates that the Gas Hills
Remote Satellite will be operational (pending NRC license condition approval, WDEQ, Permit to Mine
update approval, and BLM approval) by 2014.

The Ruth Remote Satellite Permit to Mine was initially approved by the WDEQ in 1990 as Permit No. 631
(Uranerz). This permit was first transferred to PMC and was later transferred to PRI in 2001. Cameco is
not actively pursuing development of the Ruth Remote Satellite at the time of this LRA (January 2012).
Prior to commencement of ISR activities, baseline environmental data, environmental impact analyses,
and the operations and reclamation plans will be updated and provided to NRC.

1.5 Proposed Action: All SUA-1548 Licensed Facilities

Cameco is requesting that NRC Staff approve this LRA. This LRA includes updated technical information,
detailed new technical information, a summary of SERPs, which have been subjected to numerous NRC
inspections, updated MILDOS calculations and updated and new discussion on environmental resources,
impacts, and mitigative actions.

License Condition 10.2.10f SUA-1548 requires that before engaging in any commercial ISR activity not
previously assessed by the NRC at the North Butte and Ruth remote satellites, Cameco must prepare a
new Operating Plan in accordance with the guidance in NUREG-1569, for NRC review and approval and
must also prepare and record an environmental evaluation of such activity.

On August 18, 2003, the NRC issued Amendment No. 5 to SUA-1548 approving the consolidation of the
Highland, Ruth, and North Butte licenses into SUA-1548. NRC had performed an environmental
evaluation for North Butte in its 1990 EA which covered both the North Butte and Ruth facilities.
Cameco may initiate operations of the North Butte remote satellite within the operating envelope
previously reviewed and approved by the NRC Staff. Changes to plans at North Butte requiring
additional evaluation include updated design plans for North Butte surge ponds and satellite facility as
well as flow rate increases at the North Butte facility from the current approved flow rate of 17,034 to
23,000 liters/minute (4,500 to 6,000 gallons/minute). The MILDOS model has been revised to take into
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consideration the increased flow rate from 252 to 379 liters/second (4,000 to 6,000 gallons/minute),
and that there will be no slurried or dried yellowcake produced at the North Butte Remote Satellite.
Finally, the primary method for process waste water disposal will be UIC Class | disposal wells only
rather than the previously assessed combination of disposal wells and solar evaporation ponds. The
ponds to be built at North Butte will be used only to temporarily hold water to provide surge capacity
for the disposal wells. All other aspects of the North Butte Remote Satellite Plan have not changed from
the 1990 NRC Staff evaluation and EA. The above referenced changes are described within Sections 3.0,
4.0 and 6.0 and comprise Cameco’s Operating Plan for the North Butte Remote Satellite. Cameco’s
environmental assessment of these changes is provided in the ER.

License Condition 10.3.2 of SUA-1548 requires that prior to the onset of commercial ISR activities at the
Gas Hills Remote Satellite, Cameco must prepare a new Operations Plan in accordance with the
guidance in NUREG-1569 for NRC review and approval. This requirement differs from the requirement
for North Butte and Ruth in that it does not limit the submittal to “those activities not previously
assessed by the NRC.”

NUREG-1569 provides guidance for the content of new license applications, renewals, and amendments.
Figure 2 from NURGE-1569 describes the Operations plan as “Details on how a facility will be operated,
and the basis for performance-based licenses.” Several of the sections prescribed by the guidance and
included in this LRA are useful for evaluating the overall context of Cameco’s facilities within the
affected environment. However, the details on how the facilities will be operated and the basis for the
performance-based license are reflected in Sections 3 through 6 of NUREG-1569. These four sections
require a description of the proposed facility, effluent control systems, operations, and
restoration/decommissioning. Cameco therefore is defining Sections 3.0 through 6.0 as its updated
Operations Plan for the Gas Hills Remote Satellite. The updated environmental evaluations
encompassing these plans are provided in the ER.

Since Cameco is not actively developing the Ruth Remote Satellite at this time (January 2012) and
available data for Ruth are limited, Cameco will defer submittal of an operating plan and updated
environmental evaluation for Ruth until closer to the time of commencing operations. At that time,
Cameco will satisfy the outstanding requirement for the Ruth Remote Satellite in License Condition
10.2.1.

With this LRA, Cameco is also requesting authorization to increase the approved flow rate for the
Reynolds Ranch Satellite from 17,000 to 23,000 liters/minute (4,500 to 6,000 gallons/minute).

Under the framework of this TR, Cameco has presented operational information and information
relating to the affected environment as well as a summary of potential impacts from the proposed
action, and an evaluation of alternatives to the proposed action in accordance with NRC guidance
provided in NURGE-1569. Cameco has completed an evaluation of the proposed action and reasonable
alternatives and is requesting that the NRC approve the proposed action.

SUA-1548 currently allows Cameco to receive and process up to 365 third party shipments of loaded 1X
resin at the CPP per calendar year. Within the framework of NRC’s Equivalent Feed Policy (NRC-2011-
0217), Cameco plans to receive third party shipments of loaded IX resin from other licensees at the
refurbished Highland CPF. The loaded IX resin is no different than “equivalent feed” as defined in the
Equivalent Feed Policy and should not require a license amendment to receive and process the material
at the CPF or the CPP. Cameco is requesting that the NRC reauthorize the refurbished Highland CPF to
receive slurried source material from third party licensees (toll processing) for the purpose of drying,
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packaging, and transporting the material to a uranium conversion facility on their behalf. This action was
previously evaluated by the NRC Staff and subsequently approved on March 15, 1993 as Amendment
No. 46 to NRC License SUA-1511 for the Highland Uranium Project (NRC, 1993).

1.6 Environmental Consultations

There have been numerous official consultations held with state and federal agencies during the course
of obtaining approval to operate and continuing to operate Wyoming ISR facilities, including US Fish and
Wildlife Service (USFWS), Wyoming Game and Fish Department (WGFD), Wyoming State Historic
Preservation Office (SHPO), BLM, and the US Army Corps of Engineers (USACE). A record of these
consultations is provided in Table 10.5, Agency Consultations.

1.7 Location of SUA-1548 Facilities

1.7.1 Smith Ranch

The Smith Ranch property is a commercial uranium ISR facility located in the southern Powder River
Basin within Converse County and is owned and operated by Cameco. The property consists of three
contiguous project sites, the Highland site, the Smith Ranch site and the Reynolds Ranch site.

The main office complex and CPP is approximately 35 kilometers (22 miles) northeast of the town of
Glenrock and 40 kilometers (25 miles) northwest of Douglas (Figure 1.1). The project consists of
approximately 16,187 hectares (40,000 acres). Access to the site from the intersection of State Highway
93 and State Highway 95 is by Converse County Road 31, also known as the Ross Road. Figure 1.3, Smith
Ranch General Site Map shows the general project location, access and the location of process areas
including satellite buildings, mine units, pipelines, impoundments, major roads and the main office
complex. As of January 2012, a total of five satellite facilities and two processing plants are located at
Smith Ranch. Figure 1.4, Smith Ranch East Area, Figure 1.5, Smith Ranch Central Area, Figure 1.6,
Smith Ranch West Area, Figure 1.7, Smith Ranch South Area, and Figure 1.8, Smith Ranch Southwest
Area provide greater detail of the areas depicted on Figure 1.3. Figure 1.9, Reynolds Ranch Detailed
Site Map shows the location of the Reynolds Ranch Satellite.

1.7.2 North Butte Remote Satellite

The North Butte Remote Satellite site is located in the southern Powder River Basin in southwest
Campbell County. The site is approximately 80 kilometers (50 miles) from the City of Gillette and 64
kilometers (40 miles) from the Town of Wright. The permit area contains approximately 409 hectares
(1,010 acres) and includes portions of Sections 18 and 19 T44N, R75W and Sections 13, 23, 24 and 25 in
T44N, R76W (Figure 1.10, North Butte General Site Map). The site can be accessed from State Highway
50 near Savageton. From Highway 50, travel is west and south on Van Buggenum Road, then
Christensen Road for approximately 10 kilometers (6 miles) to an existing oil field road owned by T-Chair
Ranch. There will be two main access routes to the Project site that will utilize the T-Chair Road. To
access the site from the northeast side of the license area, travel along the T-Chair Road for
approximately 2 kilometers (1 mile). At that point turn north onto a graveled coal bed methane (CBM)
road and travel approximately 1 kilometer (0.8 mile) and turn west onto the Project access road. This
road begins at a point located in the NENE of Section 19, T44N, R76W. This access road will be a
combination of existing and new roadway that will cover a distance of approximately 3 kilometers (2
miles) to the satellite facility.

The site can also be accessed from the south on the T-Chair Road. One travels past the CBM road turn-
off, continues in a westerly direction past the Pfister Ranch and goes north across Willow Creek. This
existing gravel road will be used by Cameco to reach the Project access road which starts at a point
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located in the NENW of Section 25, T44N, R76W. This access road is an existing road built by Cleveland-
Cliffs Iron Company (Cleveland-Cliffs) during the initial development of the North Butte ore body.
Cameco plans to upgrade this road, which is all within the permit boundary, for a distance of
approximately 2 kilometers (1 mile) to the proposed satellite facility. These two access roads are shown
on Figure 1.10.

1.7.3 Gas Hills Remote Satellite

The Gas Hills Remote Satellite is located in the eastern portion of the Gas Hills Uranium District of south-
central Wyoming, in Natrona and Fremont Counties. The site is located approximately 105 kilometers
(65 miles) west of Casper and 72 kilometers (45 miles) east of Riverton. The license area is
approximately 3,455 hectares (8,500 acres) (Figure 1.11, Gas Hills East Site Map and Figure 1.12, Gas
Hills West Site Map). Access to the Gas Hills Remote Satellite from Riverton is provided by Wyoming
State Highway 136. From Riverton take Wyoming State Highway 136 for approximately 72 kilometers
(45 miles) east. When the highway ends, head northeast on Dry Creek Road, which is unpaved, for
approximately 6 kilometers (4 miles) to the AML Road. Travel the AML Road south for approximately 6
kilometers (4 miles) to the Carol Shop Road. Turn west onto the Carol Shop Road and travel
approximately 0.5 kilometer (0.3 mile) to the Carol Shop entrance. From Casper, take US-20 W/US-26 W
for approximately 72 kilometers (45 miles) to Waltman, then head southwest on County Road 212 for
approximately 39 kilometers (24 miles) to the Fremont County line , most of which is unpaved. Continue
on same road (now called Dry Creek Road for approximately 5 kilometers (3 miles) to the AML Road.
Travel the AML Road south for approximately 6 kilometers (4 miles) to the Carol Shop Road. Turn west
onto the Carol Shop Road and travel approximately 0.5 kilometer (0.3 mile) to the Carol Shop entrance.

1.7.4 Ruth Remote Satellite

The Ruth Remote Satellite is located in the southeastern corner of Johnson County, Wyoming
(T42NR77W, Sections 13, 14, 24) (Figure 1.13, Ruth Site Map). The license area covers approximately
572 hectares (1,414 acres). It is approximately 101 kilometers (63 miles) north of Casper, and 116
kilometers (72 miles) southwest of Gillette. From Gillette take State Highway 50 south for approximately
82 kilometers (51 miles) to State Highway 387 west and then follow State Highway 387 west for
approximately 24 kilometers (15 miles). The site can be accessed by then driving north on an unpaved
road for approximately 8 kilometers (5 miles). From Casper take Interstate 25 (I-25) north for
approximately 34 kilometers (22 miles) to State Highway 259 north. Follow State Highway 259 north for
approximately 29 kilometers (18 miles) to State Highway 387 E. Follow State Highway 387 E for
approximately 27 kilometers (17 miles) to an unpaved road that will take you to the site after
approximately 8 kilometers (5 miles).

1.8 Project and Ownership History

1.8.1 Smith Ranch

The southern Powder River Basin has a long uranium mining history. From the early 1970s through the
mid-1980s, companies such as Bear Creek Uranium, Kerr McGee Nuclear, RAMC, Tennessee Valley
Authority (TVA), and Exxon Minerals produced uranium from the sandstone deposits within or near the
current license boundary by conventional open pit or underground mining methods. Most of these
mines were shut down and/or reclaimed by 1985 because of poor uranium market conditions.

The NRC first authorized Kerr-McGee Corporation (KMC) to conduct Research & Development (R&D) ISR
operations at the Smith Ranch site in June 1981 under WDEQ Permit to Mine 304-C and Source Material
License SUA-1387, with a corresponding EIS issued at that time (46 FR 30924). In February 1984, SUA-
1387 was amended to reflect that Sequoyah Fuels Corporation (SFC), a wholly-owned subsidiary of KMC,
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was the NRC licensee for the Smith Ranch R&D operations (NRC, 1984). The NRC renewed SFC's NRC
license for continued R&D operations by letter dated January 29, 1988 (NRC, 1988b). In support of the
license renewal, the NRC staff published a FONSI) in the Federal Register on January 7, 1988 (53 FR 459).
RAMC acquired the Smith Ranch ISR site in December 1988 (Quivira Mining Corp., 1988). On June 18,
1991, WDEQ issued Permit to Mine 633 to RAMC. On March 12, 1992, the NRC issued Source Material
License SUA-1548 to RAMC, which authorized expansion of the Smith Ranch R&D operations into
commercial scale production (NRC, 1992a). SUA-1548 replaced R&D License SUA-1387. An EA
documenting the NRC Staff’s environmental review was published in the Federal Register on January 10,
1992 (57 FR 306). Source Material License SUA-1548 was renewed on May 8, 2001 (NRC, 2001c), and the
FONSI published in the Federal Register on May 4, 2001 (66 FR 22620). PRI acquired RAMC’s Smith
Ranch properties in July 2002 and, by letter dated August 18, 2003, the NRC approved the integration of
the Highland Uranium Project license into the Smith Ranch license (NRC, 2003d). With that integration,
combined operations at Smith Ranch were authorized under Source and Byproduct Materials License
SUA-1548. The NRC staff did not prepare an EA/FONSI as this action was considered administrative and
organizational in nature.

Results of core studies confirmed the two pilot R&D projects at the Smith Ranch site could successfully
utilize a leaching solution of bicarbonate/carbonate with hydrogen peroxide and oxygen. The pilots were
authorized by WDEQ, Land Quality Division (LQD) with Permits SRD and 13RD and by the NRC under
license SUA-1387. These tests, conducted in uranium deposits at depths of 152 meters (500 feet) and
229 meters (750 feet), have demonstrated the feasibility of mining the uranium reserves in the project
area using ISR methods.

The initial Smith Ranch ISR pilot, the Q-Sand pilot, operated from October 1981 until May 1986. The Q-
Sand pilot was a 0.4 hectare (1 acre), 379 liters/minute (100 gallons/minute) operation. Uranium
recovery from the pilot exceeded the forecast recovery and aquifer restoration, completed in May 1986,
was deemed.acceptable, as was the completion of a 1-year aquifer stability demonstration period. The
Q-Sand pilot surface area is encompassed by Mine Unit 1 and surface reclamation will include both. The
second ISR pilot, the O-Sand pilot was a 1 hectare (2 acre), 568 liters/minute (150 gallons/minute) test
which began operation in July 1984. The O-Sand pilot performed as forecast, confirming the amenability
of the ore to ISR mining. The O-Sand Mine Unit was placed on stand-by in 1991 and is fully contained
within the approved Mine Unit 3 commercial operation. Both the O-Sand Pilot and Mine Unit 3 will be
restored and reclaimed together. The pilots, authorized under NRC Source Material License SUA-1387
and WDEQ R&D Licenses 5RD and 13RD, operated without an excursion of leach solution, without a lost
time accident, without serious injury to any employee, and without health or safety risks to the public,
or significant adverse impact to the environment.

The Smith Ranch CPP is located at the original site of the Bill Smith mine shaft and underground mine.
The underground mine was operational from 1976 through the early 1980s. The ore removed from the
mine was transferred by truck to the Exxon mill for processing. As a result, there are no mill tailings
associated with the mining at the Bill Smith mine. There were two open pit mines located north of Smith
Ranch. These mines were in Sections 3, 28 and 33, T37N, R73W, and were mined under WDEQ Permit to
Mine 304-C. The mined areas were reclaimed, revegetation confirmed, and bond release requested with
the March 25, 1994 Annual Report/Bond submittal for WDEQ Permit 304-C.

The removal of the head frame was completed in 1991 and disposed in 1993. The 2003 annual report
states that the plugging of the shaft was completed in 1994 and was removed from the surety at that
time. Two of the three settling ponds were reclaimed as described in the 1997 WDEQ annual report. The
vent shaft has been plugged and is located under the south end of the CPP office complex.
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Two pilot R&D projects were completed at Highland by Exxon during the period 1972 to 1981. These
projects were operated under WDEQ Permit No. 218-C and NRC License SUA-1064. The first pilot R&D
project, known as the “Original R&D” was operated from 1972 to 1976. This project investigated the
technical feasibility of ISR utilizing different concentrations of sodium bicarbonate and hydrogen
peroxide within the leach fluid.

The second pilot R&D project (known as the “Expanded R&D”), which was operated from December
1978 to September 1981, demonstrated the technical feasibility of ISR utilizing gaseous oxygen, sodium
bicarbonate and gaseous carbon dioxide within the leach fluid, the ability to control leach fluids within
the mining zone, and the restorability of the affected groundwater to its original use suitability. Reports
concerning the results of the pilot activities, including restoration of affected groundwater, were
previously submitted to NRC and WDEQ.

A portion of the Highland facilities are located adjacent to the reclaimed Exxon Highland Uranium Mine,
which used conventional open pit and underground mining methods, and was in operation from 1971 to
1984. The underground mine was shut down with the shaft sealed by 1985. In 1985, Exxon sold their
remaining uranium reserves to Everest Minerals Corp. (Everest) who developed the remaining Highland
reserves using ISR technology. Highland began commercial uranium production in 1988.

Also during this time period, Silver King Mines, Inc. operated an underground uranium mine for TVA in
the Section 14 area of Highland (North Morton Ranch Mine) during the late 1970s and early 1980s. The
mine was shut down and the shaft sealed in the mid-1980s. Everest acquired the reclaimed property
from TVA, which allowed expansion of the operation to the west in 1993. Open pit uranium mining also
occurred from the mid-1970s through 1986 at Union Pacific Resources' Bear Creek site, which is
approximately 24 kilometers (15 miles) northeast of the Smith Ranch license area.

Between 1989 and 2000, Highland produced approximately 454 metric tons (500 tons) of uranium per
year. Cameco acquired PRI and the Highland Project in 1997.

The Reynolds Ranch satellite facility was previously owned by Solution Mining Company (SMC). During
1980 to 1990, SMC installed wells, collected water quality data and performed two aquifer tests within
the Reynolds Ranch area. SMC never permitted the property which was subsequently purchased by
RAMC and then PRI (Cameco). This area was incorporated into SUA-1548 with License Amendment 11
dated January 31, 2007.

1.8.2 North Butte Remote Satellite

Uranium was first discovered in the Pumpkin Buttes area in 1950 by Dr. David Love, when the US
Geological Survey (USGS) performed an aerial gamma survey over the area. Dr. Love later confirmed
uranium deposits in the area when conducting ground surveys. Between 1953 and 1967, 55 uranium
mines operated in Campbell County, but with very small production rates. With the advent of ISR in the
1970s and the increase in the price of uranium, interest in the Pumpkin Buttes deposits increased. In the
mid-1970s Wyoming Mineral Corp. developed and began operating the Irigaray Ranch ISR operation.
Also during this time period, uranium orebody development and ISR pilot projects were initiated within
the Pumpkin Buttes District by other companies.

In the late 1970s, Cleveland-Cliffs owned the uranium claims known as North Butte and planned to
operate a conventional underground mine. Cleveland-Cliffs performed environmental and cultural
studies at the site and submitted a WDEQ Permit to Mine application to the LQD for a conventional
underground mine. The application was subsequently withdrawn in the early 1980s.
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Uranerz purchased the project from Cleveland-Cliffs during the 1980s and proceeded to develop an ISR
Permit to Mine application for the LQD and a Source Materials License application for the NRC. The
application was submitted to both agencies on March 7, 1989.

Uranerz never commenced construction on the project and subsequently sold the property to PMC in
1991. The LQD permit (No. 632) was transferred from Uranerz to PMC in March 1991. The NRC license
(SUA-1540) was transferred to PMC in January 1992. PMC added approximately 20 hectares (50 acres)
to the original permit area and revised the application. These revisions included an increase in flow rate
and a relocation of the evaporation ponds, plant, and access roads. Their original plan was to start
construction in mid-1992 but was delayed because of a change of company ownership and economic
conditions.

In 1992, PMC drilled 40 monitoring wells in the Mine Unit 1 and 2 areas for acquisition of baseline data
including 20 perimeter ore zone wells, nine upper sand wells, two upper sand wells, and nine ore
zone/baseline restoration wells. Mechanical integrity testing (MIT) was completed in 1993. In 1996, four
quarters of baseline water quality data were collected from the monitoring wells together with pump
testing to establish communication with the monitoring wells within the ore zone. Twenty additional
hydrology test wells were installed in 1996, and aquifer testing of those wells was completed in 1997.

PMC continued to delay construction for economic reasons through 2001 when PRI purchased the
project. The LQD permit and NRC license were transferred to PRI in November 2001. In 2003, PRI
requested and received subsequent approval from NRC, as License Amendment 5, to add the North
Butte and Ruth properties to SUA-1548. NRC Licenses SUA-1540 and 1401 were then terminated. This
amendment established Smith Ranch as the primary ISR facility with Highland, North Butte, Gas Hills and
Ruth to be operated as satellite facilities to Smith Ranch.

1.8.3 Gas Hills Remote Satellite

The Gas Hills Uranium District was discovered in 1953 by prospector Neil McNeice. Word of the
discovery spread and a rush to stake claims ensued. Within the next few years, thousands of claims were
staked and a series of small open pit mines were developed on shallow oxidized ore deposits. The ore
was sold to the Atomic Energy Commission at buying stations and shipped by rail to Edgemont, South
Dakota for processing. By the mid to late 1950s, a uranium mill was constructed in Riverton which began
milling Gas Hills’ uranium ore. During the late 1950s, significant uranium deposits were discovered
beneath the water table and large scale mining commenced. Over the next few years, properties were
consolidated and three processing mills constructed in the Gas Hills District. By the early 1960s,
production from the district approached 4,536 metric tons (5,000 tons) per day of ore that averaged
greater than 0.20% U;0s. Production at these levels continued more or less until the early 1980s, at
which time the drop in uranium prices forced the closure of the mines and mills. Although intermittent
production has occurred since that time, most activity in the District has involved mine and mill
reclamation. Total production from the District during its history is approximately 45,000 metric tons
(50,000 tons) Us0s.

Mining claims covering the Gas Hills Remote Satellite license area were initially staked by a variety of
small operators and companies during the 1950s. Most of the claims were consolidated when three of
the companies, Gas Hills Uranium, Federal Resources, and Radorock Uranium, formed a partnership and
constructed a mill. Gas Hills Uranium changed their name to American Nuclear, and Federal Resources
acquired Radorock. The subsequent mining group was called Federal American Partners (FAP). FAP
signed a property development partnership agreement with TVA during the early 1970s who
commenced an ambitious program of open pit and underground mine development. During this time,
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the last significant property consolidation occurred with the Partnership's purchase of Western
Nuclear's East Gas Hills property. TVA subsequently acquired all interest in the property from the
partnership and maintained the property through the 1980s. The undeveloped portions of the property
were sold to PRI in 1991, who in turn sold a 25% interest to Urangesellschaft (UG) under an operating
agreement between PRI and UG. In 1994 PRI acquired the TVA’s Buss property, and in 1996 re-acquired
UG’s 25% interest in the undeveloped ISR properties.

1.8.4 Ruth Remote Satellite

The Ruth Remote Satellite shares much the same history as the North Butte Remote Satellite up until
the 1980s. In 1981, Ruth was granted the Source Material License SUA-1401 for R&D scale operations.
These operations built upon existing facilities in order to support the North Butte ISR operations. ISR
activities were terminated in 1984 and decommissioning and restoration followed, although neither
were ever fully completed. The property was sold to PMC in 1991, along with North Butte and finally to
PRI in 2001. The only activities conducted at the Ruth Remote Satellite since it was purchased by PRI
have been routine pond inspections and well abandonment. Additional development of the Ruth
Remote Satellite is anticipated to occur near the end of the next renewal period.

1.9 Land Ownership

The Smith Ranch license area of SUA-1548 consists of approximately 16,187 hectares (40,000 acres) of
private, state and federal surface and mineral ownership. Land or mineral ownership has not changed
significantly since the 2001 renewal with the exception of the Reynolds Ranch Satellite area which was
amended into the license in January 2007. Future changes of ownership are not envisioned at this time.
The North Butte Remote Satellite consists of approximately 409 hectares (1,010 acres) of private surface
ownership with mineral ownership being primarily private with minor state and federal ownership. The
Gas Hills Remote Satellite has about 3,455 hectares (8,500 acres) all of which belongs to Cameco. With
the acquisition of the mineral rights for the Gas Hills, Cameco acquired certain surface facilities,
including a large surface mine shop (the Carol Shop), and associated utilities. The Ruth Remote Satellite
is approximately 572 hectares (1,414 acres). Land ownership at Ruth is a mix of both private and public
lands and includes T-Chair Land Company, Cameco, BLM, and Moore Land Company Trust.

1.10 Description of Existing Facilities

1.10.1 Ore Body Locations and Estimated Uranium Content
1.10.1.1 Smith Ranch

The uranium ore deposits at Smith Ranch occur at depths of 61 to 366 meters (200 to 1,200 feet) below
surface. The ore is hosted in fluvial, arkosic sandstones of the Paleocene Fort Union and Eocene
Wasatch Formations. The Fort Union and Wasatch Formations are locally separated by a laterally
prevalent coal seam known as the School Coal. Individual host sand units have been correlated and
named, and are separated by semi-continuous, confining layers usually composed of shale, siltstone or
claystone. The Tertiary sediments dip gradually toward the Powder River Basin syncline (generally 0 to 5
degrees). Faulting in these Tertiary sediments is rare.

In cross-section, redox fronts, also called roll fronts, generally form C-shaped rolls, concaving toward the
oxidized side of the roll front. In plan view, mineralization occurs in sinuous redox fronts within the host
sandstones. The best ore accumulations typically occur where the redox fronts are the most sinuous.
Hematite and limonite coatings on sand grains are prevalent on the oxidized side of the front, and
feldspars have been totally or partially altered to kaolinite. Sands on the oxidized side of the front are
generally orange to red to brown in color. There is virtually no uranium on the oxidized side of the roll
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front, although there may be a false radiometric uranium signature resulting from remnant radium and
radium daughter products. Thorium and thorium daughter products are typically not mobilized by the
ISR fluids.

On the reduced side of the roll front, the feldspars are unaltered. Reductants such as carbonaceous
materials (lignite) and reduced mineral forms such as pyrite may also be present. The host sands on the
reduced side of the roll front are usually gray to green-gray in color. The economically recoverable
uranium mineralization is concentrated on the reduced side of the roll front, which at Smith Ranch and
North Butte typically results in uranium ore thicknesses ranging from approximately 1 to 8 meters (2 to
25 feet).

The two most common uranium ore minerals are uraninite (UO,) and coffinite [U(SiO4)1-X(OH),X] that
occur as precipitated coatings on the sand grains. These minerals both contain uranium in the +4
valence (or reduced) state. The chemical reduction of the uranium during ore emplacement is
accomplished by the interaction of the oxidized ore-bearing groundwater with organic carbon and pyrite
that were naturally present within the sandstones near these redox boundaries.

At Smith Ranch, the shallower ore deposits are contained within the Q-Sand at approximate depths of
137 to 152 meters (450 to 500 feet) below the surface. At the Reynolds Ranch Satellite area, the
shallower ore deposits are contained within the U/S Sand at approximate depths of 116 to 160 meters
(380 to 525 feet) below the surface. Most of the remaining economic uranium mineralization at Smith
Ranch and Reynolds Ranch occurs in the O-Sand at approximate depths of 213 to 274 meters (700 to
900 feet) below the surface. These ore body sands are synonymous with the 30, 40, 50, and 60-Sands at
Highland. Smith Ranch Appendix D5, Figure D5-3-4 shows the regional correlation of the production
sand units between Reynolds Ranch, Smith Ranch, and Highland. Current reserve estimates indicate a
proven and probable reserve remaining at Smith Ranch (including Highland and Reynolds Ranch) of
3,640 metric tons (4,012 tons) with an average grade of approximately 0.1% U;Og (see Section 3.3.1.2).

1.10.1.2 North Butte Remote Satellite

The North Butte Remote Satellite contains three primary mineralized sand members. These sand
members were identified by Uranerz as “C”, “B”, and “A” in descending order. The “C” sand member is
the shallowest and the “A” sand member is the deepest. The primary ore-bearing member of the three
sand units is the “B” sand. In most portions of the North Butte Remote Satellite area, these sand
members are separate and distinct. However, in a substantial portion of the area, the separating
aquitards between the sands thin and allow vertical contact between either the “A” and “B” members or
the “B” and “C” members. In these areas, there are effectively only two recovery zones.

The North Butte Remote Satellite production zone, with its three sand members, is bounded above and
below by thick aquitards. The upper and lower aquitards are composed of claystone, siltstone, and
shaley lignite interbeds.

The North Butte Remote Satellite ore body is a typical Powder River Basin roll front deposit. The
oxidation front extends from the northeast to the southwest. The sand members also have several
vertically superimposed individual roll fronts. Due to the occasional vertical contact between the
mineralized sand members, there are often several smaller fronts, which overlay each other.

The uranium mineralization at the North Butte Remote Satellite is present as amorphous uranium oxide,
or sooty pitchblende with some subordinate carnotite. The host sandstones are composed of quartz,
feldspars, and rock fragments with locally occurring carbon fragments. Grain size ranges from very fine-
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grained sand to small granules. The sandstone is weakly to moderately cemented and friable. Occasional
occurrences of pyrite and calcite as cementing materials can be observed. The uranium is deposited
upon individual detrital sand grains or upon and within authigenic clays in the interstices. The interstitial
clays present are primarily montmorillonite with lesser amounts of kaolinite. Hematite, along with minor
amounts of limonite, is common oxidation products of pyrite within the host rock. Accessory biotite and
muscovite are also present. Current reserve estimates indicate a probable reserve at the North Butte
Remote Satellite of 3,723 metric tons (4,104 tons) with an average grade of approximately 0.1% U3Os.

1.10.1.3 Gas Hills Remote Satellite

At Gas Hills the ore-bearing sands are poorly consolidated arkosic sandstones composed mostly of
angular to subrounded quartz and feldspar grains with accessory biotite, muscovite, garnet, traces of
complex silicates, and carbon. The coarse portions of these sands, which tend to be subrounded, also
contain lithic fragments composed primarily of granite (Hazen, 1996). Within the ore zones, aggregates
of sand grains tend to be cemented by calcite and clay minerals. The general petrology is consistent with
the granitic source rocks to the south.

On the oxidized side of the roll front, the sandstone has been altered as a result of oxidizing
groundwater moving through a reducing host rock. The alteration is most commonly seen as bleaching
of the feldspars and clays, and oxidation of the iron-bearing minerals. However, the alkaline solutions
which emplaced the uranium ore bodies left the overall rock fabric unaffected.

The two most common uranium ore minerals are uraninite, UO,, and coffinite, U(SiO4)1.x(OH)ax
and are predominately found between 143 and 201 meters (460 and 660 feet) below the surface
(Frondel, 1967). Both minerals occur as intimate intergrowths (Ludwig and Grauch, 1980; King and
Austin, 1966; Hazen, 1996). These minerals both contain uranium in the 4+ valence state, which is the
reduced oxidation state for uranium. The chemical reduction of the uranium during ore emplacement
was accomplished by the interaction of groundwater with organic carbon and pyrite. This has resulted in
an intimate association of the uranium minerals with carbon, an association which has been verified by
electron microprobe analysis (Ludwig and Grauch, 1980; Hazen, 1996). The economically recoverable
mineralization is concentrated on the reduced side of the roll front; on the oxidized side of the roll front
deposit, there are virtually no economic concentrations of uranium. Current reserve estimates indicate a
probable reserve at the Gas Hills Remote Satellite of 8,611 metric tons (9,492 tons) with an average
grade of approximately 0.1% U;Os.

1.10.1.4 Ruth Remote Satellite

The ore body at the Ruth Remote Satellite is similar to that described at North Butte. Production zones
are in the A, B, and C sandstone units of the Wasatch Formation. The uranium is primarily found in
several vertically separated roll front deposits and one large roll front deposit, where the B and C sands
are mixed. The ore deposit at Ruth is about 152 to 183 meters (500 to 600 feet) below the surface. It is
elongated and is approximately 610 meters (2,000 feet) in length and 91 to 152 meters (300 to 500 feet)
in width. Current reserve estimates detail an indicated and inferred reserve at the Ruth Remote Satellite
of 1,926 metric tons (2,123 tons) with an average grade of approximately 0.1% U3;0s. Cameco is not
actively pursuing development of the Ruth Remote Satellite at the time of this LRA (January 2012). Prior
to ISR at the Ruth Remote Satellite, more detailed information regarding reserves and anticipated
production will be developed and provided to NRC.
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1.10.2 Solution Extraction Method and Recovery Process

ISR involves the use of a leaching solution, called a lixiviant, to extract the uranium from the geologic
formation in which it occurs, without physically removing the ore-bearing strata. For uranium ISR, the
lixiviant typically consists of native groundwater to which an oxidant (typically oxygen or hydrogen
peroxide) and a complexing agent (typically sodium bicarbonate and/or carbon dioxide) have been
added. ISR is accomplished by injecting the lixiviant through injection wells and circulating it through the
ore-bearing strata, where the uranium is mobilized and placed into solution with the lixiviant. The
resultant uranium-bearing solution is extracted from the ground via adjacent production wells. The
uranium laden groundwater is then routed via underground pipelines to a surface IX facility. Once the IX
resin has removed the uranium from the lixiviant, the majority is returned to the mine unit for
recirculation through the uranium-bearing sandstone. A small purge or bleed volume is removed prior to
reinjection and is directed to a treatment and disposal facility. The uranium rich eluate is then piped to
the precipitation circuit where the uranium is precipitated using hydrogen peroxide or ammonia. The
precipitated uranium is thickened, washed and filtered to remove excess water and is then dried and
packaged for shipment to a conversion facility. Section 3.6 provides a detailed description of the Smith
Ranch ISR process.

1.10.3 Operating Plans, Design Throughput and Annual Production

The plan is to continue to operate the Smith Ranch CPP at an annual production rate of 907 metric tons
(1,000 tons) U30s. The NRC license allows a maximum annual production rate of 2,268 metric tons
(2,500 tons) U30s. To support this production rate, satellite flow is anticipated to be 112,414 liters/
minute (29,700 gallons/minute), excluding Ruth and Gas Hills. Current satellite flows are as follows:

Satellite 2: 12,000 liters/minute (3,200 gallons/minute)

Satellite 3: 19,000 liters/minute (5,000 gallons/minute)

Satellite SR1: 17,000 liters/minute (4,500 gallons/minute)

Satellite SR2: 19,000 liters/minute (5,000 gallons/minute)

Satellite Reynolds: 23,000 liters/minute (6,000 gallons/minute) (estimated)

North Butte Remote Satellite: 23,000 liters/minute (6,000 gallons/minute) (estimated)
Gas Hills Remote Satellite: 51,000 liters/minute (13,500 gallons/minute)

Ruth Remote Satellite: To be determined.

Additional details on operating plans and schedules are provided in Sections 3.0 and 6.0.

1.10.4 Schedules for Construction, Startup and Duration of Operations

Pending regulatory approval, plans are to construct the Reynolds Ranch and North Butte satellite
facilities and have them operational in 2013. Current plans for the Gas Hills Remote Satellite are to have
it constructed and operational in 2014. Additionally, it is currently planned to refurbish the Highland
CPF, install two vacuum rotary dryers and have it operational as an additional resin transfer and
yellowcake processing facility by 2013. Current operations duration is approximately 30 years.
Additional discussion related to project plans and schedules is provided in Sections 3.0 and 6.0.

1.10.5 Waste Management and Disposal

Process waste water disposal at the SUA-1548 license areas include deep well injection, land application,
and solar evaporation. Domestic wastes from the facilities are disposed in conventional septic/leach
field systems permitted by the WDEQ, Water Quality Division (WQD). Non-radioactive solid wastes, such
as packing material, office trash, etc. is stored on site and periodically transported to a municipal landfill
for disposal. Used petroleum products are stored on site in accordance with state and federal
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requirements and are either used for facility heating or periodically collected and removed from the site
by a commercial used oil recycler. Solid 11.e(2) byproduct materials are stored in appropriately labeled
and covered containers located in secure areas at the CPP and satellite facilities which are periodically
transported by commercial licensed trucking firms to an NRC licensed facility for disposal. Cameco
currently has a disposal agreement with Denison Mines (USA) Corp. for disposal of radioactive solid
wastes at their White Mesa tailings facility near Blanding, Utah. A more detailed discussion of these
waste management systems is provided in Section 4.0.

1.10.6 Plans for Groundwater Quality Restoration, Decommissioning, and Site
Reclamation

Project reclamation generally consists of three major activities which include:

1. Groundwater Restoration;
2. Facility Decommissioning; and
3. Surface Reclamation.

Mine unit groundwater restoration and reclamation occur concurrently with operations. Once the
economic recovery limit of a mine unit has been reached, uranium recovery operations cease, and
groundwater restoration commences. The purpose of aquifer restoration is to return the mine unit
groundwater quality to the standards provided in 10 CFR 40, Appendix A, Criterion 5(B)5. Criterion 5(B)5
requires groundwater restoration to baseline or the maximum contaminant level (MCL), whichever is
higher. According to NURGE-1569, groundwater restoration at ISR facilities should protect water
resources outside of the exempted zone. This can be done by restoring groundwater to pre-operational
conditions. NURGE-1569 recognizes that baseline conditions may not be attainable because of
geochemical changes within the aquifer during uranium production. Therefore, secondary standards
that still protect water resources, especially those outside of the exempted zone, may be acceptable. If
baseline or the MCL are not attainable through the use of best practicable technology (BPT), Criterion
5(B)5 allows the licensee to submit an application to NRC for approval of alternate concentration limits
(ACL). The proposed ACL will be approved if the NRC Staff determine that the proposed concentrations
will not be hazardous to the public or the environment.

Water outside the production zone and within adjacent aquifers must be protected. Additionally, water
outside the aquifer exemption boundary must be protected to applicable US Environmental Protection
Agency (EPA) MCL per 40 CFR 141, as amended July 1, 2001. Restoration Target Values (RTV) are
designed to protect water resources under the SUA-1548. RTV are developed on a parameter-by-
parameter basis for each mine unit. Baseline water quality data is averaged from wells completed in the
planned Production Zone, which are assumed to reflect pre-ISR values. RTV are defined for each mine
unit as the mean of the baseline data plus two standard deviations. The RTV provide an acceptable
range of values to protect water resources.

Groundwater restoration is typically accomplished using a combination of techniques including
groundwater sweep, groundwater treatment and reinjection, chemical reductant addition to precipitate
heavy metals back into the formation, and bioremediation. After groundwater restoration and stability
have been achieved in a mine unit and regulatory concurrence has been granted, all wells are plugged
and abandoned followed by the removal of subsurface and surface facilities and surface reclamation and
vegetation seeding. Additional discussion of groundwater restoration and decommissioning are
provided in Section 6.0.
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1.10.7 Surety Arrangements

A restoration/decommissioning/reclamation financial surety for the Smith Ranch license areas is
typically maintained as a letter-of-credit in favor of the State of Wyoming and the BLM, if BLM-
administered lands are involved. The financial surety amount is recalculated on an annual basis and
submitted to LQD and NRC for review. The most recent Smith Ranch submittal included the cost of
construction and operation of the first mine unit and satellite facility at Reynolds Ranch. The October
2011 North Butte estimate included construction of the first mine unit, satellite, deep disposal wells and
ancillary structures. The Gas Hills financial surety (December 2011) estimate included construction of
additional drill holes, monitor wells and deep disposal test wells. The December 2010 estimate for the
Ruth Remote Satellite of $183,000 included decommissioning and disposal of existing buildings and
ponds, surface reclamation and well plugging and abandonment. The financial surety calculations and
bonding mechanisms/instruments are discussed in more detail in Section 6.0.

1.10.8 Record of Amendments and Changes Since the Last Renewal

This section provides a summary of major changes to Source Material License SUA-1548 achieved
through license amendments approved since the last permit renewal submittal of November 15, 1999. It
should be noted that no changes to the license, including the North Butte, Gas Hills and Ruth Remote
Satellites, were made through the amendment process between November 15, 1999 and the date the
last renewal for SUA-1548 was issued (May 8, 2001). The amendments are numbered sequentially with
Amendment No. 0 corresponding to the May 8, 2001 renewal.

Table 1-1, Summary of SUA-1548 Amendments Since Last Renewal provides the Amendment number,
the date issued, a summary of the topics addressed, and the License sections, if any, that have changed
due to each amendment. Four of the amendments (Nos. 5, 6, 11 and 12) provide for the addition of
satellite sites to SUA-1548. Ten of the amendments (Nos. 1, 3, 4, 5, 6, 7, 8, 10, 11 and 14) addressed, at
least in part, changes to the dollar amounts of financial surety instruments to reflect additions of
satellites or other changed conditions requiring financial surety updates. Five amendments (Nos. 1, 2, 5,
9 and 15) were focused on operational changes. Four amendments (Nos. 3, 4, 5 and 13) were focused on
changes to management organization, ownership or other administrative functions.

1.10.9 Record of Safety and Environmental Review Panel Since the Last Review

This section provides a summary of changes made using the SERP pursuant to the performance-based
License Condition No. 9.4. The date of the SERP, its number, a synopsis of the change and result of the
SERP review and compliance with NRC criteria are provided in Table 1-2, Summary of SERPS. Since the
SERP numbering system has changed since the last renewal (SERPS are now numbered on an annual
basis; prior to 2004, SERPS were numbered sequentially without regard to year), tracking SERPS by date
is the best means of identifying a specific SERP. The SERPS have been provided to the NRC on an ongoing
basis in the semi-annual report. If any SERP resulted in a revision to the application text, the revision has
been incorporated into this LRA.

The NRC allows changes to be made to the facility, a process, or procedures and/or conduct tests or
experiments not presented in the license renewal submittal (as updated) via the SERP process, provided
the changes are consistent with NRC conclusions regarding the license as documented in supporting
NRC documents (e.g. EA, Safety Evaluation Report [SER], Technical Evaluation Report [TER], etc.). To
determine whether this requirement is met, each SERP is evaluated against the conditions stated in
License Condition 9.4b. Each of these requirements is stated as a question, as listed below. If the
response to each question is ‘No’ or ‘N/A’, then the SERP has met the requirement of being consistent
with NRC conclusions:
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o Does the proposed change result in any appreciable increase in the frequency of occurrence
of an accident previously evaluated in the license renewal submittal (as updated);

e Does the proposed change result in any appreciable increase in the likelihood of occurrence
of a malfunction of a structure, system or component important to safety previously
evaluated in the license renewal submittal (as updated);

e Does the proposed change result in any appreciable increase in the consequences of an
accident previously evaluated in the license renewal submittal (as updated);

e Does the proposed change result in any appreciable increase in the consequences of a
malfunction of a structure, system, or component previously evaluated in the license
renewal submittal (as updated);

o Does the proposed change create a possibility for an accident of a different type than any
previously evaluated in the license renewal submittal (as updated);

o Does the proposed change create a possibility for a malfunction of a structure, system, or
component with a different result than previously evaluated in the license renewal
submittal (as updated); and

e Does the proposed change result in a departure from the method of evaluation described in
the license renewal submittal (as updated) used in establishing the Final SER, the EA, or TER,
or other analysis and evaluations for license amendments.

Topics covered by SERPS include proposed changes to operations, management, and training. They also
include the performance of tests to evaluate changes to operation and reviews of hydrologic test
documents for new mine units.

1.10.10 Documentation of Inspection Results Since the Last Renewal

NRC inspection reports for SUA-1548 covering the years 2000 through 2010 (includes inspections of the
Highland facilities after consolidation of properties in 2002 per License Amendment 5, dated August 18,
2003) are summarized in Table 1-3, Summary of NRC Inspection Topics and Findings for Smith Ranch
(SUA-1548). During this time period, a total of 18 NRC inspections occurred at Smith Ranch. A total of six
inspections occurred at the Highland facility between 2000 and 2002 prior to consolidation with Smith
Ranch. A total of 11 violations, three non-cited violations and one unresolved item resulted from the
Smith Ranch inspections. As of May 2011, two violations and one unresolved item remained open as a
result of the 18 Smith Ranch inspections.

NRC inspection reports for Highland (SUA-1511) covering the years 2000 through 2002, prior to
consolidation with License SUA-1548, are summarized in Table 1-4, Summary of NRC Inspection Topics
and Findings for Highland Uranium Property (SUA-1511). During this time period, a total of six
inspections occurred at Highland. These six inspections resulted in one violation which was subsequently
withdrawn by NRC.

1.10.11 License Violations Identified During NRC or WDEQ LQD Inspections

1.10.11.1 Background

NRC inspection reports for Smith Ranch (SUA-1548) covering the years 2000 through 2010 were
reviewed for occurrences of NOV and Non-Cited Violation (NCV). NRC inspection reports for Highland
(SUA-1511) covering the years 2000 through 2002 were also reviewed for occurrences of NOVs and
NCVs. Records review under SUA-1511 was performed to document occurrence of NOVs or NCVs at
Highland prior to the consolidation of Smith Ranch and Highland properties under a single license.
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NOVs require response from the licensee in the form of a written statement or explanation to the NRC
within 60 days of the effective NOV date. NOV replies must include “(1) the reason for the violation, or,
if contested, the basis for disputing the violation or severity level, (2) the corrective steps that have been
taken and the results achieved, (3) the corrective steps that will be taken to avoid further violations, and
(4) the date when full compliance will be achieved” (NRC, 2000d). Typically, the licensee’s NOV reply is
acknowledged by the NRC as “responsive,” and the NOV will be documented as “closed” in a subsequent
NRC Inspection Report.

NOVs are categorized for severity by the NRC using levels |, I, Il and IV, with | being the highest severity
level and IV being the lowest. All of Cameco’s NOVs were categorized by the NRC as Severity Level IV.
Severity Level IV is defined by NRC as follows: Violations at Severity Level IV involve noncompliance with
NRC requirements that are not considered significant based on risk (NRC, 2005a). Cameco’s NOVs in the
previous renewal period can generally be described as posing no significant risk to health or
environment. In all cases, Cameco provided the required response. All NOVs have been documented as
closed to the NRC’s satisfaction.

NRC’s “Enforcement Policy” describes NCVs “as having very low safety significance” (NRC, 2005a). The
process for dispositioning an NCV is further described as follows:

“NCVs... are documented as violations in inspection reports (or inspection records for some
materials licensees) to establish public record of the violations, but are not cited in Notices of
Violation which normally require written responses from licensees. Dispositioning violations in
this manner does not eliminate the NRC’s emphasis on compliance with requirements nor the
importance of maintaining safety. Licensees are still responsible for maintaining safety and
compliance and must take steps to address corrective actions for these violations. While
licensees are not required to provide written responses to NCVs, this approach allows licensees
to dispute violations described as NCVs” (NRC, 2005a).

All NCVs were documented as both “opened” and “closed” within the duration of the on-site inspection
in which they occurred. In each occurrence of an NCV, a single NRC inspection report provides the
documentation of the NCV, the corrective actions taken or planned by Cameco, and NRC’s acceptance of
the effectiveness of corrective actions, closing the NCV.

1.10.11.2 Notices of Violation for Smith Ranch

During the time period of 2000 through 2010, 18 inspections were conducted at Smith Ranch. A total of
nine NOVs and three NCVs were opened. All NOVs and NCVs are documented in subsequent reports as
“closed”, with the exception of one NOV which resulted from the most recent inspection (NRC, 2009g).
Cameco has replied in writing to the outstanding NOV, and NRC has acknowledged the reply as
“responsive to the concerns raised in our Notice of Violation” (NRC, 2009h).

The NOVs and NCVs for Smith Ranch are summarized in Table 1-5, Notices of Violation and Non-Cited
Violations for Smith Ranch During the Period of 2000 through 2010.

1.10.11.3 Notices of Violation for Highland
In the time period of 2000 through 2002, a total of six inspections occurred at Highland. One NOV was
opened (NRC, 2001a) during the February 5-8, 2001 site inspection. The violation is described as follows:

“On seven occasions from November 22, 2000 to January 17, 2001, the licensee failed to perform
swipe tests for removable alpha contamination when total alpha contamination was identified
to be greater than 20 dpm/100cm’. In all seven instances, the licensee surveyed and released
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from the restricted area, project trucks and truck parts that had measured alpha contamination
ranging from 417 to 770 dpm/100cm’ without having performed swipe tests of the equipment”
(NRC, 2001a).

PRI replied to the NOV by contesting the applicability of the release criteria used by the NRC in the NOV.
PRI cited NRC guidance that “provides limits of 1,000 dpm/cm? removable alpha and 5,000 dpm/100cm?
average (fixed and removable) alpha contamination for release of equipment for unrestricted use”, and
further stated “...that the surveys were conducted appropriately, and materials were released from the
site in accordance with license requirements, NRC regulations requirements, guidance and policy”
(PRI, 2001b).

The subsequent NRC inspection report documented NRC’s acceptance of PRI’s reply and withdrawal of
the NOV as follows:

“A violation was identified regarding performance of swipe surveys for removable alpha
contamination when the total alpha contamination action levels had been exceeded. It appeared
that equipment was released from the restricted area for unrestricted use without adequate
surveys being performed.

The licensee disputed the violation, and the NRC reviewed the basis for the disputed violation
and agreed. Subsequently, by letter dated May 21, 2001, the NRC concluded that the violation
would be withdrawn” (NRC, 2001d).
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2.0 Site Characterization and Description

Section Summary: General information regarding a variety of site characterizations (i.e. geology,
seismology, hydrology, ecology, etc.) is discussed in Sections 2.2 through 2.5. Section 2.2 describes the
Smith Ranch project site, for which site characteristics remain the same since the last license renewal,
with the exception of the Reynolds Ranch Satellite, which has been incorporated into this discussion.
Sections 2.3, 2.4 and 2.5 present the site characteristics for the North Butte, Gas Hills and Ruth Remote
Satellites, respectively. Though these three project areas had been previously amended to SUA-1548,
the information described in these sections is new to this LRA.

2.1 Introduction

Cameco is requesting renewal of SUA-1548 for the continuation of uranium ISR operations at Smith
Ranch. SUA-1548 is a consolidation of Highland, Smith Ranch (including the Reynolds Ranch Satellite)
and also includes remote satellite facilities at Gas Hills (Fremont and Natrona Counties), North Butte
(Campbell County) and Ruth (Johnson County). Figure 1.1 shows the location of the Smith Ranch site,
Gas Hills, North Butte, and Ruth Remote Satellite locations and nearby towns and roads. This application
also provides the information required by License Conditions 10.2.1 and 10.3.2 for the North Butte and
Gas Hills Remote Satellites so that commercial ISR operations can proceed at these remote satellites.

2.2 Smith Ranch
2.2.1 Site Location and Layout

The Smith Ranch site is located in the southern Powder River Basin in Converse County. The Powder
River Basin is bounded on the west by the Bighorn Mountains and the Casper Arch (large, northwest-
trending asymmetric anticlinal structure that connects the Bighorn Mountains with the Laramie
Mountains and separates the Powder River Basin from the Wind River Basin) and to the south by the
Laramie Range-Hartville Uplift. Less distinct are the northern and eastern margins of the basin. The
broad Black Hills Uplift forms the eastern demarcation, and the Miles City Arch forms the northern
boundary. Topography in the permit area is characterized by gently rolling upland areas and broad
stream valleys that are dissected by numerous ephemeral draws with relatively steep slopes and
rounded ridge crests. A regional geologic map of the Powder River Basin is provided in Appendix D5 of
the Smith Ranch WDEQ Permit.

The main office complex and CPP are located approximately 35 kilometers (22 miles) northeast of the
town of Glenrock and 40 kilometers (25 miles) northwest of Douglas (Figure 1.1). Total project area
encompasses approximately 16,200 hectares (40,000 acres). Access to the site from the intersection of
State Highway 93 and State Highway 95 is by Converse County Road 31, also known as the Ross Road.
Figure 1.3 shows the general project location and access to the Project. Additional plate information
also highlights the location of process areas including satellite buildings, mine units, pipelines,
impoundments, major roads and the main office complex. As of January 2012, five satellite facilities and
two processing plants were located at Smith Ranch. Figures 1.4 through 1.8 provide greater detail of the
areas depicted on Figure 1.3.

2.2.2 Uses of Lands and Waters Adjacent to Smith Ranch

The Powder River Basin population is primarily rural and contains abundant reserves of natural
resources. Development of these natural resources, including coal, oil, gas, CBM, wind energy, and
uranium, influence the economic growth of the region now and presumably in the near future. In
addition to the energy industry, agriculture, manufacturing, and tourism also contribute to the
economic health of this part of Wyoming.
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Various locations near Smith Ranch are slated for exploration of oil and gas drilling into the Niobrara
Shale. Several oil and gas companies have begun enhanced oil recovery (EOR) programs at existing oil
fields within Converse County. For example, following environmental approval, Australia-based Linc
Energy will start EOR at its Wyoming oilfields by injecting carbon dioxide (CO,) into the South Glenrock B
Unit 34 in the Powder River Basin. Required CO, supplies will initially be delivered to the field
operations by trucks until a pipeline system can be built to provide this commodity. Furthermore, new
directional drilling capabilities provide a means of developing multiple wells from one drill pad location.

Cameco’s Smith Ranch operations will not affect existing oil and gas activities, based on current oil
company development plans.

The target formation (Niobrara Shale) for oil and gas drilling operations is significantly deeper than the
uranium-bearing zone where the ISR operations are focused. The uranium-bearing zone and Niobrara
Formation are separated by the thick, marine Pierre Shale. Although targeting the Niobrara Shale has
been successful in the Colorado Denver-Julesburg Basin, oil and gas production potential from the
Niobrara Shale in the Powder River Basin is still under scrutiny.

Converse County is a rural Wyoming County that comprises approximately 1.1M hectares (2.7M acres)
of land. The urban areas of Douglas and Glenrock constitute less than 2% of the total area, while
transportation systems account for approximately 4.5% of the area. Historically, the area was
homesteaded and dry-land farmed. Today, the area remains remote and contains a low population
density that is primarily dominated by agricultural pursuits. The majority of inhabitants living in the area
reside on dispersed ranch locations. Sheep and cattle grazing comprise the major past and present land use in
the area and at the project site. The Vollman Ranch is the only inhabited residence located within the
current license area.

From the 1970s to the early 1980s, areas within and adjacent to Smith Ranch were extensively mined for
uranium. Both surface and underground mining methods were employed, with the majority of uranium
ore being recovered by surface mining methods. Within the license area boundary, there is limited
disturbance from both underground and surface mining activities. Detailed regional existing land use
conditions within 80 kilometers (50 miles) of the site and the evaluation of land use within 8 kilometers
(5 miles) from the center of the site are provided in Section 3.1 of the ER.

Streams within the project area are all ephemeral and many areas drain internally to small playas. Small
stock ponds have been constructed on some of the ephemeral streams. Surface waters in the area are
used for stock watering and are also utilized by wildlife.

More than 1,400 groundwater rights are on file with the Wyoming State Engineer’s Office (WSEQ) within
Smith Ranch and within a 5 kilometer (3 mile) area of the license boundary. The vast majority of these
groundwater rights are for wells installed for hydrologic monitoring, dewatering purposes at
decommissioned conventional uranium mining operations, and ISR activities at Smith Ranch. There are
162 groundwater rights associated with wells installed for livestock water, and there are three wells
used for irrigation purposes. A total of 32 groundwater rights within 5 kilometers (3 miles) of Smith
Ranch are permitted for domestic supply. Half of these wells are dual use domestic water rights
combined with livestock, industrial, or irrigation purposes. The remaining 16 water rights are permitted
strictly for domestic use according to the WSEO records.

A total of five groundwater rights are permitted for domestic supply within the Smith Ranch license
boundary. Two are permitted for domestic/industrial dual use and one is permitted for domestic/stock
dual use. Two groundwater rights are permitted strictly for domestic supply wells. The first well, Mason
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#1 is located in the northwest area of the Reynolds Ranch Satellite area. The well is 36 meters (118 feet)
in depth. The second domestic well is associated with the Vollman Ranch house, which is located near
the center of Smith Ranch. This well is 55 meters (180 feet) in depth.

Three Public Water System (PWS) wells exist in the vicinity of Smith Ranch. They include Power
PRI/Smith Ranch (PWS # 5601500), Fort Fetterman State Historical Site (PWS # 56080174), and the Town
of Douglas (PWS # 5600137). The first water system is located on site; the remaining two are 27
kilometers (17 miles) south, and 38 kilometers (23 miles) southeast of the Smith Ranch site, respectively.

Detailed discussion of water rights in the vicinity of Smith Ranch is presented in Section 3.4 of the ER.

2.2.3 Population Distribution

The nearest communities from Smith Ranch are Glenrock and Rolling Hills, Converse County
incorporated towns located southwest of the site on US Highway 20-26 and State Highway 95,
respectively, and the Cities of Casper and Douglas. Casper is located southwest of Smith Ranch in
Natrona County, and Douglas is located southeast of Smith Ranch in Converse County. Both Casper and
Douglas are located along I-25. The largest growth rates in the five-county region surrounding Smith
Ranch since 2000 occurred in Campbell, Johnson, and Natrona Counties, primarily because of ongoing
mineral and oil and gas resource development in the Powder River Basin. Between 1980 and 1990, the
state population declined primarily because of declines in historic agricultural economic sectors, while
the high growth rates in Campbell, Johnson, and Converse Counties indicated boom years in oil, coal,
and gas development during this decade.

The population in Converse County grew at a slower rate between 2000 and 2008 than in previous
decades, and therefore the growth rates are more in line with state growth rates. The total population
within the 80 kilometer (50 mile) radius from the center of Smith Ranch is approximately 75,420 people.
Most of the area within the 80 kilometer (50 mile) radius is rural, with the majority of the population
residing in the small communities near Smith Ranch or in larger urban areas in sectors further from
Smith Ranch. Detailed demographic information for the area surrounding Smith Ranch is provided in
Section 3.10 of the ER.

2.2.4 Historic, Scenic and Cultural Resources

Several detailed cultural resource surveys have been conducted on Smith Ranch and adjacent areas. The
surveys and referenced addenda are included in separate volumes to ensure confidentiality as required
under 43 CFR 7.8, “Confidentiality of archaeological resource information”. Information contained in the
addenda is exempt from public disclosure under 10 CFR 9.17(a) (3). A summary of the confidential
archaeological surveys that have been conducted at Smith Ranch are included in Section 3.8 of the ER.
An updated affidavit to withhold cultural resource information from public disclosures is being
submitted as part of this LRA.

A total of 13 archaeological sites are located within the Reynolds Ranch Satellite license area. Six of the
sites were deemed historic and seven were deemed to be prehistoric. Eighteen isolated artifacts were
recorded. All of the sites are considered ineligible for inclusion into the National Register of Historic
Places and no further work was recommended for any of these sites. Assessment of the potential
impacts to the Bozeman Trail and other historical sites within the Reynolds Ranch Satellite license area
was conducted in 1997. The assessment included a 5 kilometer (3 mile) segment of the Bozeman Trail
known as the Holdup Hollow segment (T36N, R74W, Sections 3, 10, and 15), as well as 4 kilometers (3
miles) of trail just north of the Reynolds Ranch Satellite area. The Holdup Hollow segment is listed in the
National Register of Historic Places.
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Recommendations from the archaeological assessment discussed that no ground disturbing activity of
any kind associated with ISR activities should occur within the recognized boundaries of the Holdup
Hollow segment, as well as no exploratory drilling. As a result of this recommendation, the sections of
land in which the Holdup Hollow segment is located have been excluded from the Reynolds Ranch
Satellite.

In addition to the Bozeman Trail, three historic period dry-land homesteads were recorded and
evaluated. All of these sites were considered to be ineligible for listing in the National Register of
Historic Places, and a determination of No Effect has been recommended by the SHPO. If any previously
unidentified historical or cultural finds are discovered on the property, they will be protected and the
appropriate state and/or federal officials notified.

2.2.5 Meteorology, Climatology and Air Quality

Wyoming’s elevation results in relatively cool temperatures. Much of the temperature variations within
the state can be attributed to elevation with average values dropping 1 to 2°C (2 to 4°F) per 300 meters
(1,000 feet). Summer nights are normally cool although daytime temperatures may be quite high. Fall,
winter, and spring can experience rapid changes with frequent variations from cold to mild periods.
Freezes in early fall and late spring are typical and can result in long winters with a short growing season.
In the mountains and high valleys, freezes can occur any time in the summer. During winter warm spells,
nighttime temperatures can remain above freezing. Valleys protected from the wind by mountain
ranges can provide pockets for cold air to settle and temperatures in the valley can be considerably
lower than on nearby mountainsides.

The official weather station closest to Smith Ranch is located at the Natrona County International
Airport near Casper. Mean annual precipitation for the license area is approximately 30 centimeters (12
inches). The bulk of the annual precipitation is received from moisture laden easterly winds, particularly
during spring months. Most precipitation is in the form of rain, although occasional heavy wet snowfalls
in spring months are not uncommon. Summer precipitation is almost exclusively from<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>