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SUMMARY: The U.S. Nuclear Regulatory Commission (NRC) has developed a Standard
Review Plan (NUREG-1569) which provides guidance for staff reviews of applications to
develop and operate uranium in situ leach facilities. Under the provisions of Title 10 of the Code
of Federal Regulations, Part 40 (10 CFR Part 40), Domestic Licensing of Source Material, an
NRC Materials License is required to conduct uranium recovery by in situ leach extraction
techniques. Applicants for a new license and operators seeking an amendment or renewal of
an existing license are required to provided detailed information on the facilities, equipment,
and procedures used in the proposed activities. In addition, the applicant for a new license also
provides an Environmental Report that discusses the effects of proposed operations on the
health and safety of the public and assesses impacts to the environment. For amendment or
renewal of an existing license, the original Environmental Report is supplemented, as
necessary. This information is used by the NRC staff to determine whether the proposed
activities will be protective of public health and safety and the environment and to fulfill NRC
responsibilities under the National Environmental Policy Act (NEPA). The purpose of the
Standard Review Plan (NUREG-1569) is to provide the NRC staff with guidance on performing
reviews of information provided by the applicant, and to ensure a consistent quality and
uniformity of staff reviews. Each section in the review plan provides guidance on what is to be
reviewed, the basis for the review, how the staff review is to be accomplished, what the staff will
find acceptable in a demonstration of compliance with the regulations, and the conclusions that
are sought regarding the applicable sections in 10 CFR Part 40, Appendix A. NUREG-1569 is
also intended to improve the understanding of the staff review process by interested members
of the public and the uranium recovery industry. The review plan provides general guidance on
acceptable methods for compliance with the existing regulatory framework. As described in an
NRC white paper on risk-informed, performance-based regulation (SECY-98-144), however,
the applicant has the flexibility to propose other methods as long as it demonstrates how it will
meet regulatory requirements.

A draft of NUREG-1569 was issued in October 1997, and subsequently revised to reflect
responses to public comments, and the results of Commission policy decisions affecting
uranium recovery issues described in NRC Regulatory Issue Summary 2000-23, dated
November 30, 2000. On February 5, 2002 (FR5347), the NRC made the revised second draft
of NUREG-1569 available for a 75-day public comment.

In preparing the final version of NUREG-1569, the NRC staff carefully reviewed and considered
more than 750 written comments received by the close of the public comment period on

April 22, 2002. To simplify the analysis, the NRC staff grouped all comments into the following
major topic areas:

(1) Editorial and Organizational Comments (322 comments)
(2) Policy Issues (including administrative, quality assurance, and surety/financial issues)
(103 comments)



(3) Ground water (123 comments)

(4) Operational (47 comments)

(5) Health Physics (78 comments)

(6) Monitoring (55 comments)

(7) Environmental aspects related to NRC responsibilities under NEPA (40 comments)

The following provides a more detailed discussion of the NRC evaluation of the major topic
areas and the NRC responses to comments.

1. Editorial and Organizational Comments
Issue: The standard review plan has a number of redundancies and editorial errors.

Comment. Several commenters identified editorial concerns, text omissions, or areas where the
organization of the standard review plan could be improved. Most of the organizational
comments addressed perceived redundancies in the standard review plan or opportunities to
streamline the style. Most editorial comments addressed inconsistent terminology, identified
typographical and grammatical mistakes, or questioned the accuracy of reference documents.

Response. NUREG-1569 is structured consistent with NRC practice for standard review plan
style and format. While this style and format may be considered complex or redundant by
some commenters, no substantive changes have been made. This will preserve consistency
with other NRC standard review plans. The commenters have provided numerous suggestions
for improving the readability and clarity of the review plan. Editorial comments on inconsistent
terminology, typographical and grammatical mistakes, or the accuracy of reference documents
were accepted and incorporated in preparing the final standard review plan, as appropriate.
The individual editorial comments are not addressed in this comment summary document.

An appendix (Effluent Disposal at Licensed In Situ Leach Uranium Extraction Facilities) was
deleted since the guidance therein was superseded by SECY-99-013 which provided staff with
direction on classification of liquid wastes at these facilities.

Issue: There is sometimes a lack of agreement between the topics to be reviewed and the
corresponding acceptance criteria.

Comment: Commenters stated that in several review plan sections, the areas of review
identified at the beginning of the section did not correspond well to the acceptance criteria that
would be used to make the evaluation findings.

Response: The staff concurs with this comment. NUREG-1569 was edited to provide
correspondence among areas of review, review methods, acceptance criteria, and evaluation
findings in each section.

Issue: Chapter 5 (Operations) of the standard review plan has many editorial and
technical discrepancies.



Comment: Several commenters identified editorial and technical concerns with Chapter 5 of
the draft standard review plan. In some cases, the editorial problems may have made the
regulatory guidance difficult to implement.

Resolution: The staff concurs with the commenters. Chapter 5 was rewritten to incorporate
editorial and regulatory guidance improvements. The separate section on record keeping and
reporting was combined with the section on the management control program to more closely
match Regulatory Guide 3.46.1 (Standard Format and Content of License Applications,
Including Environmental Reports, for In Situ Uranium Solution Mining). Editorial comments are
not addressed individually in this comment summary document except where they have
particular impact on the standard review plan.

Issue: Additional clarifying or background information should be included in NUREG-1569.

Comment: Several commenters suggested that specific additional information related to
proceedings for a given site or that would provide general background information on in situ
uranium extraction techniques and hazards be included.

Resolution: The NRC has elected not to include the suggested information in NUREG-1569
because the standard review plan is not written for application to a specific site, and general
information is available in other references on in situ uranium extraction operations.

2. Policy Issues (Including Administrative, Quality Assurance, and
Surety/Financial Issues)

Issue: NUREG-1569 attempts to apply a risk-informed, performance-based regulatory
philosophy without a regulatory basis for doing so.

Comment: Commenters, while noting that risk-informed, performance-based regulatory
philosophies could be applied to in situ leach uranium extraction facilities, argued that no
regulatory basis exists for implementing such philosophies. The commenters stated that

10 CFR Part 40 should be modified to incorporate risk-informed, performance-based regulatory
concepts before the associated standard review plan is modified in that way, because standard
review plans are not to be used to promulgate regulatory policy. Commenters also stated that
the NRC should not expect license applicants to conduct the accident analyses; consequence
evaluations; and probability determinations associated with risk-informed, performance-based
regulation. Finally, the commenters argued that the risk-informed, performance-based
approach presented in NUREG-1569 was too cursory, contained undefined terms, assumed
the existence of a facility change mechanism, and that the review plan contained highly
prescriptive acceptance criteria.

Response: The NRC agrees that standard review plans cannot be used to promulgate
regulatory requirements, and has no intent to do so using NUREG-1569. In related action, the
Commission considered promulgating a new regulation (10 CFR Part 41) that would specifically
address regulatory requirements for in situ leach uranium extraction facilities and that would
formally incorporate risk-informed, performance-based regulatory philosophies. However,
considering feedback from the uranium extraction industry and other stakeholders, and taking
into account the economic status of the uranium extraction industry, the Commission



determined that rulemaking was not an appropriate action at this time. Instead, in making this
decision, the Commission directed the staff to update its regulatory guidance related to in situ
leach uranium extraction facilities, and in so doing, to provide guidance on use of risk-informed,
performance-based regulatory philosophies. NUREG - 1569 incorporates this direction from
the Commission. It outlines risk-informed, performance-based approaches that staff reviewers
may apply to in situ leach uranium extraction facilities that are also consistent with existing NRC
regulations at 10 CFR Part 40.

In NUREG/CR—-6733 (A Baseline Risk-Informed, Performance-Based Approach for In Situ
Leach Uranium Extraction Licensees) the staff presents analyses of in situ leach uranium
extraction facility operations and accidents that consider both likelihood of occurrence and
consequence (and therefore, risk). The analyses in NUREG-6733 are conservative and
demonstrate that in situ leach uranium extraction facilities operated with properly trained
workers and effective emergency response procedures generally pose low levels of radiologic
risk. The staff considers analyses similar to, or based on, those in NUREG-6733 to be an
appropriate basis for licensee safety analyses. NUREG-1569 is not intended to require
applicants to prepare complex accident analyses, consequence evaluations, and probability
determinations. However, site-specific conditions and circumstances must be addressed in
any application.

For several years, the NRC staff has been approving in situ leach uranium extraction facility
license renewals that incorporate a performance-based license condition that provides a facility
change mechanism using a Safety and Environmental Review Panel. This accepted practice is
continued in NUREG-1569.

Finally, the staff has not attempted to implement overly prescriptive acceptance criteria in
NUREG-1569. Rather, standard practices that have been found acceptable in demonstrating
compliance at in situ leach uranium extraction facilities have been placed in the standard review
plan as one approach that the staff may use in determining compliance. The introduction to

10 CFR Part 40, Appendix A, allows applicants to propose alternate methods to demonstrate
compliance, and the staff will review any such alternate methods that are submitted.

NUREG-1569 has been edited to remove inconsistent use of terms or undefined terms. Where
useful, acceptance criteria have been modified to be less prescriptive. However, risk-informed,
performance-based approaches to determining compliance have been incorporated in the
standard review plan to the extent consistent with existing regulations.

Issue: Standard review plan guidance with respect to overlapping jurisdiction is not adequate.

Comment: Commenters were concerned that NUREG-1569 did not provide sufficiently clear
guidance on coordinating license application reviews with federal and state agencies.
Commenters also stated that NRC should accept state guidelines in conducting reviews.

Response: NUREG-1569 implements Commission direction in SECY—-99-013 regarding
ground-water issues at in situ leach uranium extraction facilities. While this direction requires
the staff to determine the extent to which it can rely on the U.S. Environmental Protection
Agency’s (EPA) Underground Injection Control program and to work to implement agreements
with appropriate states on these issues, it does not suggest that the NRC broadly accept state
guidelines. As appropriate, minimizing dual regulation and implementing agreements with
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affected states remains an objective of the NRC, and interactions with the EPA and the states
continue on these issues. The review plan has been revised to clarify this intent.

Issue: The standard review plan directs the staff to inappropriately seek disclosure of an
applicant’s primary corporate internal costs.

Comment: Commenters argued that corporate internal costs such as capital costs of land
acquisition and improvement, capital costs of facility construction, and other operating and
maintenance costs addressed in the draft standard review plan were not appropriate for staff
review. The commenters suggested that only the forecast costs for plant decommissioning and
site reclamation should be examined by the staff.

Resolution: The staff agrees with the commenters. The standard review plan has been revised
to remove guidance that the staff examine costs outside of those associated with plant
decommissioning and site reclamation.

Issue: NRC is exceeding its legal authority by requiring that a determination be made that a
proposed licensing action is appropriate prior to allowing construction to proceed.

Comment: The Executive Summary to NUREG-1569 states that “beginning construction of
process facilities, well fields, or other substantial actions that would adversely affect the
environment of the site, before the staff has concluded that the appropriate action is to issue
the proposed license, is grounds for denial of the application.” The commenter disagrees with
the “sweeping nature” of this statement and asserts that NRC has no jurisdiction over wells in
an exempted aquifer until lixiviant injection begins.

Response: The NRC considers this statement to be consistent with the requirements of

10 CFR 40.32(e) and believes it to be appropriate for the agency’s responsibilities to protect
public health and safety and the environment. The license applicant should not conduct actions
with a potential for adverse impacts prior to the NRC completing its safety evaluation and
environmental assessment.

3. Ground Water

Issue: Some acceptance criteria for ground-water protection seem overly prescriptive or
inconsistent with current practices at specific In situ leach uranium extraction facilities.

Comment: Several comments pertained to the use of examples of acceptable methods and
approaches cited in the various acceptance criteria for ground-water protection. These
comments expressed concern that the examples cited were not consistent with current
practices at some in situ leach uranium extraction facilities. For example, several comments
stated that the examples of acceptable methods for conducting mechanical integrity tests

on injection wells are not consistent with methods currently employed or with

state-approved practices.

Response: Examples of acceptable practices cited in the review plan acceptance criteria for
ground-water protection were obtained from operations plans of currently operating in situ leach
uranium extraction facilities. These examples refer to methods used to implement



ground-water protection requirements that have been considered acceptable in past NRC
licensing reviews. The NRC recognizes that an optimal approach to ground-water protection at
one facility is not necessarily applicable or appropriate at all in situ leach uranium extraction
facilities. As stated in the introduction to NUREG-1569, applicants may take approaches to
demonstrating compliance that are different from the acceptance criteria in the standard review
plan so long as the staff can make the requisite decisions concerning environmental
acceptability and compliance with applicable regulations. Where appropriate, these comments
were addressed by modifying text to clarify that the given examples are not

prescriptive requirements.

Comment: Several comments recommended deletion of constituents from the list of typical
baseline water quality indicators in Table 2.7.3-1 of NUREG-1569. In a specific example, a
rationale was provided for eliminating radium-228 from the list of baseline water quality
indicators to be sampled in each new well field.

Response: The rationales provided by the commenters for elimination of certain chemical
constituents from the list of typical baseline water quality indicators are not necessarily
applicable for all in situ leach uranium extraction facilities. A licensee may provide the rationale
for the exclusion of water quality indicators in a license application or amendment request if
operational experience or site-specific data demonstrate that concentrations of constituents
such as radium-228 are not significantly affected by in situ leach operations. NRC reviewers
will determine whether proposed exclusions are justified by the information provided. No
changes to Table 2.7.3-1 were made for the final standard review plan.

Comment: Two commenters pointed out an apparently new policy that an excursion of lixiviant
solutions will be deemed to have occurred if any single excursion indicator exceeds its upper
control limit by 20 percent, where previous guidance considered an excursion to have occurred
only when two or more excursion indicators exceed their upper control limits by any amount.

Response: Acceptance criterion (5) in Section 5.7.8.3 of NUREG-1569 was revised by deleting
the statement regarding a single excursion indicator exceeding its upper control limit by

20 percent for determination of when an excursion has occurred. However, the same
acceptance criterion retains the requirement that corrective action for an excursion is deemed
complete when all excursion indicators are below their respective upper control limits, or when
no single indicator exceeds its control limit by more than 20 percent. Ideally, corrective action
for an excursion would be to restore all indicators to below their upper control limits. However,
in the past, corrective action has been considered acceptable when a monitor well no longer
meets the criteria for being on excursion status. Excursion status criteria allow one indicator to
be above the respective upper control limit. However, once an excursion has occurred, the
reduction in concentrations of indicator constituents by corrective action may not occur at the
same rate. Therefore, corrective action may be terminated prematurely if one of two indicators
are brought below upper control limits while another remains substantially above its control limit.

Issue: The NRC is unduly concerned with protection of ground water in aquifers where
exemptions have been obtained from the requirements of the Safe Drinking Water Act.

Comment: Several commenters took exception to Acceptance Criterion (4) in Section 6.1.3 of
the draft standard review plan, which states that the primary goal for restoration of well fields,
following uranium extraction, is to return each well field to its pre-operational baseline water
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quality conditions. The commenters correctly pointed out that EPA requirements for the
Underground Injection Control program result in the uranium production zones being classified
as “Exempted Aquifers.” This means they are not considered a potential source of drinking
water and, therefore, are not subject to requirements of the Safe Drinking Water Act.

Response: Acceptance Criterion (4) of Section 6.1.3 in the standard review plan was revised to
clarify that the goal of ground-water restoration at in situ leach uranium extraction facilities is to
protect present or potential future sources of drinking water outside of the exempted production
zone. Generally, if water quality within the production zone is restored to the pre-operational
baseline water quality, then protection of water resources outside the exempted zone is
assured. Hence, restoration to pre-operational conditions is considered a primary goal
whenever degradation of water outside of the exempted zone is a possibility. It is recognized,
however, that restoration to pre-operational baseline conditions may not be practicable or
feasible, owing to geochemical changes in the production zone during operations. Hence,
applicants may propose secondary standards for monitored constituents that are protective of
water resources outside of the exempted zone. This has also been clarified in the final
standard review plan.

4. Operations

Issue: Itis unclear which hazardous chemicals have the potential to impact safety at in situ
leach uranium extraction facilities.

Comment: Some commenters expressed concern that the standard review plan
addressed hazardous chemicals that were not realistic concerns at in situ leach uranium
extraction facilities.

Response: In 10 CFR Part 40, Appendix A, regulations implement EPA Standards at

40 CFR Part 192, as required by law. Specifically, 10 CFR Part 40, Appendix A, Criterion 13
identifies those hazardous constituents for which standards must be set and complied with if the
specific constituent is reasonably expected to be in, or derived from, the byproduct material,
and has been detected in ground water. At the same time, the introduction to 10 CFR Part 40,
Appendix A allows applicants to submit alternative proposals for meeting the requirements that
take into account local or regional conditions. 10 CFR Part 40, Appendix A, Criterion 13 also
notes that the Commission does not consider the subsequent list of hazardous constituents to
be exhaustive. In summary, NUREG-1569 reflects the regulatory requirements but also allows
the reviewer to consider any demonstration presented by an applicant that addresses the
potential hazardous constituents at a specific site.

Issue: The responsibilities of the Safety and Environmental Review Panel are not well defined.
Comment: Various commenters stated that the responsibilities of the Safety and Environmental
Review Panel, and their authority to authorize changes without a license amendment were

either not clear or had no regulatory basis.

Resolution: The staff agrees that clarification of Safety and Environmental Review Panel
responsibilities and authorities would facilitate use of the standard review plan. These portions



of the plan were rewritten for clarity. However, consistent with a risk-informed,
performance-based licensing approach, use of Safety and Environmental Review Panels has
been accepted by NRC staff, and an evaluation of their use was left in NUREG-1569.

Issue: NRC is placing inappropriate restrictions on use of potentially hazardous process
chemicals at in situ leach uranium extraction facilities.

Comment: The commenter refers to NUREG/CR-6733 (A Baseline Risk-Informed,
Performance-Based Approach for In Situ Leach Uranium Extraction Licensees) and states that
the analyses in this document were conservative. The commenter concludes that chemical
safety must be based on a realistic analysis of the hazards.

Resolution: The NRC staff interpreted the conclusions from the analyses presented in
NUREG/CR-6733 differently from the commenter. NUREG-6733 conducted deliberately
conservative analyses for the purpose of evaluating whether risks at in situ leach uranium
extraction facilities were significant. The conclusion presented in NUREG/CR—6733 for
chemical hazards was that licensees should follow design and operating practices published in
accepted codes and standards that govern hazardous chemical systems. This
recommendation leaves licensees flexibility to establish chemical safety measures appropriate
for a specific facility and consistent with good engineering and safety practice. NUREG-1569
places no specific strictures on chemical safety practices at in situ leach uranium

extraction facilities.

5. Health Physics

Issue: NRC is requesting information on radiation safety programs that is unnecessary, based
on the operational record at in situ leach uranium extraction facilities, or is outside NRC
licensing authority.

Comment: Some commenters expressed a concern that the NRC was requesting information
that is not necessary to fulfill the agency mission of protecting the public health and safety and
the environment from the effects of radiation. An example cited was information on radiation
safety programs, such as the qualifications of those people proposed for the health

physics staff.

Response: The NRC agreed with many of these commenters and revised Chapter 5 of
NUREG-1569 to ensure that it is consistent with NRC regulations and regulatory guidance
applicable to in situ leach uranium extraction facilities.

Issue: NUREG-1569 references regulatory guides that are outdated.

Comment: A number of commenters noted that the standard review plan referenced regulatory
guides that have been revised or that are in the process of revision.

Response: The commenters correctly noted that some of the references in the draft standard
review plan had been superseded or were in the process of revision. The standard review plan
has been edited to reference current guidance. However, NRC has a number of regulatory
guides that are being updated, and revised versions may only be referenced when they have



been formally approved. This has necessitated retaining reference to some draft
regulatory guides.

Issue: NUREG-1569 introduces a new and undefined concept in discussing “control systems
relevant to safety.”

Comment: Several commenters objected to inconsistent use of terms and a lack of definition
for terms related to control systems that may affect safety.

Response: NUREG-1569 was edited to incorporate consistent use of terms, and the term
“controls” was defined consistent with other NRC regulatory guidance.

6. Monitoring

Issue: In situ leach uranium extraction facility licensees are not subject to long-term
surveillance costs.

Comment: A commenter stated that including long-term surveillance costs in financial surety
requirements, as addressed in the draft standard review plan is inappropriate.

Response: NRC staff agrees with the commenter. Reference to long-term surveillance costs
has been removed from NUREG-1569.

7. Comments related to NRC Responsibilities under the National Environmental
Policy Act

Issue: NRC is requesting non-radiological information that is outside its area of
regulatory authority.

Comment: Many of commenters expressed concern that the NRC was requesting information
that is not necessary to fulfill the agency mission of protecting the public health and safety and
the environment from the effects of radiation. The areas of concern included information on
water quality, air quality, and historical and cultural information.

Response: As a federal agency, the NRC is subject to the NEPA. NEPA requires the NRC to
consider impacts to the human environment as a part of its decision making process for
licensing actions. The regulations governing NRC implementation of NEPA requirements are at
10 CFR Part 51, Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions. Guidance to the NRC staff on conducting environmental reviews is also
provided in NUREG-1748 “Environmental Review Guidance for Licensing Actions Associated
with NMSS Programs.” In fulfilling its requirements under NEPA, the NRC routinely prepares
an environmental impact assessment when evaluating applications for new materials licenses
or amendments to such licenses. Areas of potential environmental impact that are investigated
include water availability and quality, air quality, historical and cultural resources, ecology,
aesthetic resources, socioeconomic effects, and environmental justice. In preparing its
environmental impact assessment under NEPA, it is necessary for NRC to establish
background conditions for the affected area. This may require collection of data over a larger
geographic area than the licensed area, as well as collection of data in technical and



sociological areas that are beyond the traditional scope of radiation safety assessments. The
commenters noted that detailed environmental impact assessments may not be necessary for
all licensing actions, such as license amendment requests that may be minor in scope or short
in duration. The text of the review plan has been modified to clarify those situations where NRC
has traditionally performed a detailed environmental impact assessment, but the NRC
necessarily reserves the right to determine the nature of the assessment on a site-specific
basis in accordance with the requirements of 10 CFR Part 51.

Issue: The standard review plan inappropriately examines corporate financial information in
evaluating the socioeconomic effects in cost-benefit analyses.

Comment: A number of commenters noted that the standard review plan examines detailed
internal corporate financial data as part the review of cost-benefit analyses for a licensing
action. The commenters expressed concern that this information was proprietary and beyond
the scope of information necessary for an evaluation of the socioeconomic impact of a facility.

Response: The commenters correctly noted that some of the information identified in the draft
standard review plan was beyond the scope of information typically required for cost-benefit
analyses. The text of the standard review plan has been revised to eliminate requests for
proprietary corporate financial information and to clarify the purpose and use of the financial
information that is addressed in the standard review plan.

Issue: Commenters questioned whether the standard review plan applies to facilities planned
for private land as well as those on public land.

Comment: Several commenters expressed uncertainty as to whether the review methods and
acceptance criteria developed in the standard review plan were also applicable to in situ leach
facilities wholly located on private lands.

Response: The NRC must consider the environmental impacts of activities on both private and
public lands to meet its responsibilities under NEPA, particularly with regard to assessment of
direct, indirect, and cumulative impacts of proposed actions. The specific information to

be provided by a licensee, and the level of the NRC staff review, will be determined on a
site-specific basis considering the nature of the proposed action. The standard review plan is
general guidance to the staff on the type of information that is commonly acceptable for
evaluating the environmental impact of a proposed licensing action. Consistent with the NRC
risk-informed, performance-based licensing philosophy, licensees may use compliance
demonstration methods different from those presented in the standard review plan so long as
the staff can determine whether public health and safety and the environment are protected.
The standard review plan text has been revised for clarity, but it has not been changed to reflect
different approaches for facilities operating on private and public lands.

Issue: Licensees should not be required to choose the alternative that has the least impact on
the environment.

Comment: Several commenters expressed concern that the standard review plan requires a
licensee or applicant to select the alternative that has the least impact on the environment, or
requires that NRC use license conditions to mitigate adverse environmental impacts that are

deemed outside the scope of NRC responsibilities.
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Response: The NRC agrees that while NEPA requires the agency to identify a preferred
alternative, it does not require that the alternative with the least impact on the environment be
selected. However, if an environmental impact statement (EIS) is necessary for a proposed
action, NEPA requires that all reasonable alternatives be evaluated and that the
environmentally preferable alternative be identified in the final EIS. NUREG-1569 does not
require the applicant or licensee to select the most environmentally benign alternative. As
guidance to the NRC staff, the standard review plan asks the reviewers to determine whether
the choice of a particular uranium recovery method has been adequately justified and whether
different techniques and processes were evaluated as part of this justification. The standard
review plan also directs the staff is to evaluate the bases and rationales used by an applicant in
evaluating and ranking alternatives.

As stated in Council on Environmental Quality regulations (40 CFR 1502.16), in preparing an
EIS, federal agencies are to identify all reasonable mitigation measures that can offset the
environmental impacts of a proposed action, even if they are outside the jurisdiction of the lead
agency. These mitigation measures are intended to avoid, minimize, rectify, reduce, or
compensate for significant impacts of a proposed action. If an environmental assessment
identifies potentially significant impacts that can be reduced to less-than-significant levels by
mitigation, an agency may issue a mitigated finding of no significant impact (FONSI). In the
case of a mitigated FONSI, the mitigation measures should be specific and tangible, such as
may be stated as license conditions. The standard review plan states that NRC has
responsibilities under NEPA to identify and implement measures to mitigate adverse
environmental impacts of the proposed action.
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ABSTRACT

A U.S. Nuclear Regulatory Commission source and byproduct materials license is required to
recover uranium by in situ leach extraction techniques, under the provisions of Title 10

U.S. Code of Federal Regulations, Part 40 (10 CFR Part 40), “Domestic Licensing of Source
Material.” An applicant for a research and development or commercial-scale license, or for the
renewal or amendment of an existing license, is required to provide detailed information on the
facilities, equipment, and procedures used and an environmental report that discusses the
effects of proposed operations on the health and safety of the public and on the environment.

The standard review plan is prepared for the guidance of staff reviewers, in the Office of
Nuclear Material Safety and Safeguards, in performing safety and environmental reviews of
applications to develop and operate uranium in situ leach facilities. It provides guidance for
new license applications, renewals, and amendments. The principal purpose of the standard
review plan is to assure the quality and uniformity of staff reviews and to present a well-defined
base from which to evaluate changes in the scope and requirements of a review.

The standard review plan is written to cover a variety of site conditions and facility designs.
Each section is written to provide a description of the areas of review, review procedures,
acceptance criteria, and evaluation findings. However, for a given application, the staff
reviewers may select and emphasize particular aspects of each standard review plan section,
as appropriate for the application.

Paperwork Reduction Act Statement
The information collections contained in this NUREG are covered by the requirements of
10 CFR Part 40, which were approved by the Office of Management and Budget, approval
number 3150-0020.
Public Protection Notification
The NRC may not conduct or sponsor, and a person is not required to respond to, a

request for information or an information collection requirement unless the requesting
document displays a currently valid OMB control number.
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INTRODUCTION

A U.S. Nuclear Regulatory Commission (NRC) source and byproduct material license is
required under the provisions of Title 10 of the U.S. Code of Federal Regulations, Part 40

(10 CFR Part 40), Domestic Licensing of Source Material, to recover uranium by in situ leach
techniques. The licensing process for Part 40 licenses is pictured in Figure 1. NRC authority to
regulate in situ leach facilities comes from the Atomic Energy Act of 1954, as amended, and the
Uranium Mill Tailings Radiation Control Act of 1978, as amended. Specific requirements for

in situ leach facilities are taken from 10 CFR Part 40, Appendix A criteria. The specific sections
in this standard review plan that address these criteria are shown in Appendix B of the review
plan. Although the National Environmental Policy Act of 1969 does not provide NRC with any
additional authority, it does reinforce NRC authority found in the organic statutes by obligating
NRC to evaluate both radiological and nonradiological environmental impacts for NRC-licensed
sites. Also the National Environmental Policy Act , as interpreted by the courts, requires NRC
to mitigate environmental impacts resulting from Agency actions, to the extent possible, through
its licensing. Therefore, NRC can also condition commitments made by applicants to mitigate
such environmental impacts.

An applicant for a new operating license, or for the renewal or amendment of an existing
license, is required to provide detailed information on the facilities, equipment, and procedures
to be used and to submit an environmental report that discusses the effect of proposed
operations on public health and safety and the impact on the environment as required by

10 CFR 51.45, 51.60, and 51.66. This information is used by NRC staff to determine whether
the proposed activities will be protective of public health and safety and will be environmentally
acceptable. General provisions for issuance, amendment, transfer, and renewal of licenses are
described in 10 CFR Part 2, Subpart A. General guidance for filing an application and for
producing an environmental report is provided in 10 CFR 40.31, Application for Specific
Licenses, and in 10 CFR Part 51, Environmental Protection Regulations for Domestic Licensing
and Related Regulatory Functions, respectively.

The purpose of this standard review plan is to provide the NRC staff in the Office of Nuclear
Material Safety and Safeguards with specific guidance on the review of applications for in situ
leach facilities. The standard review plan complements Regulatory Guide 3.46, Standard
Format and Content of License Applications, Including Environmental Reports for In Situ
Uranium Solution Mining (NRC, 1982) which is guidance to applicants and licensees on an
acceptable format and contents for a license application. Sections of this standard review plan
are keyed to sections in Regulatory Guide 3.46 (NRC, 1982). Applicants should use Regulatory
Guide 3.46 (NRC, 1982) as guidance in preparing their applications. Information in this
standard review plan will be used by the Office of Nuclear Material Safety and Safeguards staff
in the review of applications for new facilities, renewals, and amendments.

Throughout the remainder of this standard review plan, “application” is synonymous with license
application, renewal, or amendment. The principal purpose of the standard review plan is to
ensure a consistent quality and uniformity in NRC staff reviews. Each section in this standard
review plan provides guidance on what is to be reviewed, the basis for the review, how the staff
review is to be accomplished, what the staff will find acceptable in a demonstration of
compliance with the regulations, and the conclusions that are sought regarding the applicable
sections in Title 10 of the U.S. Code of Federal Regulations. In general, in situ leach
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Introduction

operations are much more environmentally benign than conventional mining and milling and
pose lower risk of occupational harm. Still, the NRC staff must determine if operations will be
conducted in an environmentally acceptable manner and in compliance with applicable
regulations. The detailed review procedures and acceptance criteria are intended to assist the
Office of Nuclear Material Safety and Safeguards staff in making the necessary findings in an
effective and efficient manner. General information regarding procedures for environmental
reviews for licensing actions and guidance for the preparation of environmental assessments is
available in NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated
with NMSS Programs” (NRC, 2001).

This standard review plan is intended to cover only those aspects of the NRC regulatory
mission related to the licensing of an in situ leach facility. As such, the standard review plan
helps focus the staff review on determining if a facility can be constructed and operated in
compliance with the applicable NRC regulations. The standard review plan is also intended to
make information about regulatory matters widely available and to improve communications and
understanding of the staff review process by interested members of the public and the uranium
recovery industry.

For amendments, the focus of the review should be on the changes proposed in the
amendment (see Appendix A for guidance for reviewing historical aspects of site performance).
Reviewers should not review other previously accepted actions if they are not part of the
amendment unless the review of the amendment package identifies problems with other
aspects of facility operation.

For renewals, the licensee need only submit information containing changes from the currently
accepted license. As for amendments, the staff reviews should focus on those aspects of
facility operation that are different from what is in the current license. The licensee need not
resubmit a complete application covering all aspects of facility operation. Reviewers should
analyze the inspection history and operation of the site to see if any major problems have been
identified over the course of the license term and should review changes to operations from
those currently found acceptable (see Appendix A). If the changes are found to be acceptable,
then the license is acceptable for renewal.

For license amendments and renewals, the operating history of the facility is often a valuable
source of information concerning the adequacy of site characterization, the acceptability of
radiation protection and monitoring programs, the success of and adherence to operating
procedures and training programs, and other data that may influence the staff’'s determination
of compliance. Appendix A to the standard review plan provides guidance for review of these
historical aspects of facility performance.

The products that will be prepared by the staff to document the review will be a technical
evaluation report, and an environmental assessment with a finding of no significant impact to
meet requirements under the National Environmental Policy Act. Preparation of an
environmental assessment is required under the provisions of 10 CFR 51.20 unless (i) the staff
finds, based on the environmental assessment, that NRC needs to prepare an environmental
impact statement; (ii) an environmental impact statement is needed by another federal agency
also involved in the action as a cooperating agency; (iii) an environmental impact statement
would be needed because of controversy at the site, or (iv) the action is categorically excluded
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from the necessity to prepare an environmental assessment by 10 CFR 51.22. Different
sections of this standard review plan refer either to a technical evaluation report, an
environmental assessment, or both. Table 1 identifies which sections apply to a technical
evaluation report and which to an environmental assessment. Details on the NRC National
Environmental Policy Act process are contained in NUREG-1748, “Environmental Review
Guidance for Licensing Actions Associated with NMSS Programs” (NRC, 2001).

It is important to note that the acceptance criteria laid out in this standard review plan are for
the guidance of NRC staff responsible for the review of applications to operate in situ leach
facilities. Review plans are not substitutes for the Commission’s regulations, and compliance
with a particular standard review plan is not required. This standard review plan provides
descriptions of methodologies that have been found acceptable for demonstrating regulatory
compliance. Methods and solutions different from those set out in the standard review plan will
be acceptable if they provide a basis for the findings requisite to the issuance or continuance of
a license by NRC.

General Review Procedure

A licensing review is not intended to be a detailed evaluation of all aspects of facility operations.
Specific information about implementation of the program outlined in an application is obtained
through NRC review of procedures and operations done as part of the inspection function. A
definition of the differences between licensing reviews and inspections is provided in Figure 2.

The general licensing process is outlined in the flow diagram provided in Figure 1. An in situ
leach source and byproduct material application may be denied or rejected under specific
instances during the review process. Beginning construction of process facilities, well fields, or
other substantial actions that would adversely affect the environment of the site, before the staff
has concluded that the appropriate action is to issue the proposed license, is grounds for denial
of the application [10 CFR 40.32(e)]. The applicant’s failure to demonstrate compliance with
requirements [10 CFR 40.31(h)], or refusal or failure to supply information requested by the
staff to complete the review (10 CFR 2.108) is also grounds for denial of the application.

Changes to existing licensed activities and conditions require the issuance of an appropriate
license amendment. An application for such an amendment should describe the proposed
changes in detail and should discuss the likely consequences of any environmental and health
and safety impacts. Amendment requests should be reviewed using the appropriate sections of
this document for guidance. Appendix A to this standard review plan provides guidance for
examining the historical aspects of facility operations that may be useful for conducting such
amendment reviews.

In conducting these evaluations, the reviewer shall consider the technical evaluations
conducted by a state or another federal agency with authorities overlapping those of the NRC.
Ground-water compliance and protection reviews are the primary technical areas impacted by
overlapping authorities. The desired outcome is to identify any areas where duplicative NRC
reviews may be reduced or eliminated. The NRC staff must make the necessary evaluations of
compliance with applicable regulations for licensing the facility. However, the reviewer may, as

Xviii



Introduction

Table 1. Identification of Sections Applicable to a Technical Evaluation Report or an
Environmental Assessment
Applicable to
Technical Applicable to
Evaluation Environmental

Section Title Report Assessment
1.0 PROPOSED ACTIVITIES X X

2.0 SITE CHARACTERIZATION X X

21 Site Location and Layout X X

2.2 Uses of Adjacent Lands and Waters X X

2.3 Population Distribution X X

24 Historic, Scenic, and Cultural resources X

2.5 Meteorology X X

2.6 Geology and Seismology X X

2.7 Hydrology X X

2.8 Ecology X X

29 Background Radiological Characteristics X X

210 Background Non-Radiological Characteristics X X

3.0 DESCRIPTION OF PROPOSED FACILITY X X

3.1 In Situ Leaching Process and Eqiupment X X

3.2 Recovery Plant Equipment X X

3.3 Instrumentation and Control X X

4.0 EFFLUENT CONTROL SYSTEMS X X

41 Gaseous and Airborne Particulates X X

4.2 Liquids and Solids X X

4.3 Contaminated Equipment X X

5.0 OPERATIONS X

5.1 Corporate Organization and X

Administrative Procedures

Table 1. Identification of Sections Applicable to a Technical Evaluation Report or an

Environmental Assessment (continued)
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Applicable to
Technical Applicable to
Evaluation Environmental
Section Title Report Assessment
5.2 Management Control Program X
5.3 Management Audit, Inspection, and X
Record-keeping Program
5.3.1 Management Audit, and Internal X
Inspection Program
5.3.2 Recordkeeping and Record Retention X
5.4 Qualifications for Personnel X
5.5 Radiation Safety Training X
5.6 Security X X
5.7 Radiation Safety Controls and Monitoring X
571 Effluent Control Techniques X
5.7.2 External Radiation Exposure Monitoring Program X
5.7.3 Airborne Radiation Monitoring Program X
574 Exposure Calculations X
575 Bioassay Program X
5.7.6 Contamination Control Program X X
57.7 Airborne Effluent and Environmental X X
Monitoring Program
5.7.8 Ground-Water and Surface-Water X X
Monitoring Programs
5.7.9 Quality Assurance X X
6.0 GROUND-WATER QUALITY RESTORATION, X X
SURFACE RECLAMATION, AND
PLANT DECOMMISSIONING
6.1 Plans and Schedules for X
Ground-Water Quality Restoration
6.2 Plans and Schedules for Reclaiming X
Disturbed Lands
6.3 Procedures for Removing and Disposing of X X
Structures and Equipment

Table 1. Identification of Sections Applicable to a Technical Evaluation Report or an
Environmental Assessment (continued)
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Applicable to
Technical Applicable to
Evaluation Environmental

Section Title Report Assessment
6.4 Procedures for Conducting Post-Reclamation X X

and Decommissioning Radiological Surveys
6.5 Financial Assessment for Ground-Water X X

Restoration, Decommissioning, Reclamation,

Waste Disposal, and Monitoring
7.0 ENVIRONMENTAL EFFECTS X
71 Site Preparation and Construction X
7.2 Effects of Operations X X
7.3 Radiological Effects X X
7.31 Exposure Pathways X X
7.3.11 Exposures from Water Pathways X X
7.3.1.2 Exposures from Air Pathways X X
7.3.1.3 Exposures from External Radiation X X
7.3.1.4 Total Human Exposures X X
7.3.1.5 Exposures to Flora and Fauna X X
7.4 Non-Radiological Effects X
7.5 Effects of Accidents X X
7.6 Economic and Social Effects of Construction X

and Operation
7.6.1 Benefits X
7.6.2 Socioeconomic Costs X
8.0 ALTERNATIVES TO PROPOSED ACTION X
9.0 COST-BENEFT ANALYSIS X
10.0 ENVIRONMENTAL APPROVALS X

AND CONSULTATIONS

XXi
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Introduction

appropriate, rely on the applicant’s responses to inquiries made by a state or another federal
agency to support the NRC evaluation of compliance. The reviewer should make every effort to
coordinate the NRC technical review with the state or other federal agency with overlapping
authority to avoid unnecessary duplication of effort.

The steps of the application review are described in the following paragraphs.
Acceptance (Administrative) Review Objectives

The staff should conduct an acceptance review of the application, which is an administrative
review, to determine the completeness of the information submitted. This review requires a
comparison of the submitted information to the information identified in the Standard Format
and Content of License Applications, Including Environmental Reports (NRC, 1982). The
application will be considered complete for docketing if the information provided is complete,
reflects an adequate reconnaissance and physical examination of the regional and site
conditions, and provides appropriate analyses and design information to demonstrate that the
applicable acceptance criteria will be met. Details for review of the environmental report are
also contained in NUREG-1748 (NRC, 2001, Section 6). The staff should complete the
acceptance review and transmit the results to the applicant within 30 days of the receipt of the
application, along with a projected schedule for the remainder of the review as described in
Section 1.1 of the standard review plan. In this transmittal, the staff should identify any
additional information needed to make the application complete. Detailed technical questions,
although not required, can be included if they are identified during the acceptance review. If the
content of the application is acceptable for docketing, the staff should be able to make a finding
that the applicable requirements in 10 CFR 40.31 have been met.

Detailed Review Objectives

Following completion of the acceptance review, the staff should conduct a detailed technical
review of the application. The results of this review and the basis for acceptance or denial of
the requested licensing action are documented by NRC in a technical evaluation report and
either an environmental assessment (10 CFR 51.30) if there is a finding of no significant
impact, or an environmental impact statement (10 CFR 50.31) if the review indicates that the
licensed activity would have a significant impact on the health and safety of the public or on the
environment. The detailed review should evaluate the environmental, economic, and technical
evidence provided by the applicant to support the ability of the proposed facility to meet
applicable regulatory requirements. Details on the NRC National Environmental Policy Act
process are contained in NUREG-1748 (NRC, 2001).

Standard Review Plan Organization

The standard review plan is written to address a variety of site conditions and facility designs.
Each section provides the complete review procedure and acceptance criteria for all the areas
of review pertinent to that section. For any given application, the staff reviewer may select and
emphasize particular aspects of each standard review plan section as appropriate for the
application. Because of this, the staff may not carry out in detail all of the review steps listed in
each standard review plan section in the review of every application.
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Areas of Review Subsection

This subsection describes the scope of the review (i.e., what is being reviewed). It contains a
brief description of the specific technical information and analyses in the application that should
be reviewed by each technical reviewer.

Review Procedures Subsection

This subsection discusses the appropriate review technique. It is generally a step-by-step
procedure that the reviewer uses to determine whether the acceptance criteria have been met.

Acceptance Criteria Subsection

This subsection delineates criteria that can be applied by the reviewer to determine the
acceptability of the applicant compliance demonstration. Because the criteria are based on
detailed technical approaches for determining compliance with applicable regulations, they do
not routinely reference specific regulations. To include such reference would simply restate the
requirements, and would not provide guidance on what is an acceptable method of compliance.
The technical bases for these criteria have been derived from 10 CFR Parts 40 and 20, NRC
regulatory guides, general design criteria, codes and standards, branch technical positions,
standard testing methods (e.g., American Society for Testing and Materials standards),
technical papers, and other similar sources. These sources typically include solutions and
approaches previously determined to be acceptable by the staff for making compliance
determinations for the specific area of review. These acceptance criteria have been defined so
that staff reviewers can use consistent and well-documented approaches for review of all
applications. Flexibility is provided to enable licensees to achieve the type of operation desired
at their facilities. Applicants may take approaches to demonstrating compliance that are
different from the acceptance criteria in this standard review plan as long as the staff can make
the requisite decisions concerning environmental acceptability and compliance with applicable
regulations. However, applicants should recognize that, as is the case for regulatory guides,
substantial staff time and effort have gone into the development of these procedures and
criteria, and a corresponding amount of time and effort may be required to review and accept
new or different solutions and approaches. Thus, applicants proposing solutions and
approaches to safety problems or safety-related design issues other than those described in
this standard review plan may experience longer review times and NRC requests for more
extensive supporting information. The staff is willing to consider proposals for other solutions
and approaches on a generic basis, apart from a specific application, to avoid the impact of the
additional review time for individual cases.

Evaluation Findings Subsection

This subsection presents general conclusions and findings of the staff that result from review of
each area of the application as well as an identification of the applicable regulatory
requirements. Conclusions and findings for a specific application and review area are
dependent on the site and type of licensing action being considered. For each standard review
plan section, a conclusion is included in the technical evaluation report or the environmental
assessment/environmental impact statement in which results of the review are published.
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These documents contain a description of the review; the basis for the staff findings, including
aspects of the review selected or emphasized; where the facility design or the applicant

programs deviate from the criteria stated in the standard review plan; and the
evaluation findings.

References Subsection

This subsection lists any applicable references.

Standard Review Plan Updates

This standard review plan will be revised and updated periodically as the need arises to clarify
the content or correct errors and to incorporate modifications approved by NRC management.
Corresponding changes to the Standard Format and Content of License Applications, Including
Environmental Reports (NRC, 1982) will be made as required.

References

NRC. NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated with
NMSS Programs.” Washington, DC: NRC. 2001.

. Regulatory Guide 3.46, “Standard Format and Content of License Applications,
Including Environmental Reports, for In Situ Uranium Solution Mining.“ Washington, DC: NRC,
Office of Standards Development. 1982.



1.0 PROPOSED ACTIVITIES

11 Areas of Review

The reviewer should examine the summary of the proposed activities for which a license is
requested to gain a basic understanding of those proposed activities and the likely
consequences of any safety or environmental impact. The staff should review the corporate
entities involved; the location of the proposed activities; land ownership; ore-body locations and
estimated uranium (U,0,) content; proposed solution extraction method and recovery
processes; operating plans, design throughput and anticipated annual U,O, production;
radiation safety protection estimated schedules for construction, startup, and duration of
operations; plans for project waste management and disposal; source and byproduct material
transportation plans; plans for ground-water quality restoration, decommissioning, and land
reclamation; and surety arrangements covering eventual facility decommissioning,
ground-water quality restoration, and site reclamation.

1.2 Review Procedures

The reviewer should determine whether the application provides a sufficiently comprehensive
summary of the nature of the facilities, equipment, and procedures to be used in the proposed
in situ leach activity including the name and location. Reviewers should keep in mind that the
development and initial licensing of an in situ leach facility is not based on comprehensive
information. This is because in situ leach facilities obtain enough information to generally locate
the ore body and to understand the natural systems involved. More detailed information is
developed as each area is brought into production. Therefore, reviewers should verify that
sufficient information is presented to reach only the conclusion necessary for initial licensing.
However, reviewers should not expect that information needed to fully describe each aspect of
a full operation will be available in the initial application. For license renewals and amendment
applications, Appendix A to this standard review plan provides guidance for examining facility
operations and the approach that should be used in evaluating amendments and

renewal applications.

Applications for licenses authorizing commercial-scale operations should rely on results from
research and development operations or other operational experience that can be used as a
basis to support the proposed processes, operating plans (including plans for ground-water
quality restoration), and assessment of the likely consequences of any environmental impact.
This does not mean that the applicant needs to develop a research and development facility in
order to license a full-scale production plant. Rather it is intended to allow the applicant to rely
on available data from research and development facilities, other sites currently operated by the
applicant, or sites with similar designs or natural features operated by other licensees. In
performing the evaluation, the reviewer should use the data available from these other sources
to assess how the proposed site compares with already licensed sites.
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Proposed Activities

1.3 Acceptance Criteria

The proposed activities are acceptable if they meet the following criteria:

(1) The application summary of proposed activities includes descriptions of the following
items that are sufficient to provide a basic understanding of the proposed activities and
the likely consequences of any health, safety, and environmental impact. The content of
the introduction is outlined in the “Standard Format and Content of License Applications,
Including Environmental Reports, for In Situ Uranium Solution Mining” [U.S. Nuclear
Regulatory Commission (NRC), 1982].

(k)

Corporate entities involved

Location of the proposed facilities by county and state, including the facility name
Land ownership

Ore-body locations and estimated U,0O, content

Proposed solution extraction method and recovery process

Operating plans, design throughput, and annual U;O, production

Estimated schedules for construction, startup, and duration of operations

Plans for project waste management and disposal

Plans for ground-water quality restoration, decommissioning, and
land reclamation

Surety arrangements covering eventual facility decommissioning, ground-water
quality restoration, and site reclamation

For license renewals, a summary of proposed changes, a record of amendments
since the last license issuance, and documentation of inspection results

(2) Applications for commercial-scale operations include results from research and
development operations or previous operating experience as a basis for the proposed
processes, operating plans, ground-water quality restoration, and assessment of the
likely consequences of any environmental impact.
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Proposed Activities

1.4  Evaluation Findings

If the staff review, as described in this section, results in the acceptance of the summary of
the proposed activities, the following conclusions may be presented in the technical evaluation
report and in the environmental assessment.

The NRC has completed its review of the summary of the proposed activities at the

in situ leach facility. This review included an evaluation of the methods
that will be used to evaluate the proposed activities using the review procedures in standard
review plan Section 1.2 and the acceptance criteria outlined in standard review plan

Section 1.3.

The applicant has acceptably described the proposed activities at the in situ
leach facility including (i) corporate entities involved; (ii) location of the proposed facility;

(ii) land ownership; (iv) ore-body locations and estimated U,;O, content; (v) proposed solution
extraction method and recovery process; (vi) operating plans, design throughput, and annual
U,O, production; (vii) schedules for construction, startup, and duration of operations; (viii) waste
management and disposal plans; and (ix) ground-water quality restoration, decommissioning,
and land reclamation plans; (x) surety arrangements covering facility decommissioning,
ground-water quality restoration, and site reclamation. For license renewals, the applicant has
provided a summary of proposed changes, a record of amendments since the last license
issuance, and documentation of inspection results. Applicants for commercial-scale
operations have included results from research and development operations or previous
operating experience.

Based on the information provided in the application and the detailed review conducted of the
summary of the proposed activities at the in situ leach facility, the staff
concludes that the summary of the proposed activities is acceptable and is in compliance with
10 CFR 40.31, which describes the general requirements for the issuance of a specific license.
The summary of proposed activities is acceptable and is in compliance with 10 CFR 51.45,
which requires a description of the proposed action sufficient to allow the staff to evaluate the
impacts on the affected environment.

1.5 Reference
NRC. Regulatory Guide 3.46, “Standard Format and Content of License Applications, Including

Environmental Reports, for /n Situ Uranium Solution Mining.” Washington, DC: NRC, Office of
Standards Development. 1982.
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2.0 SITE CHARACTERIZATION

2.1 Site Location and Layout

2.1.1 Areas of Review

The staff should review geographic maps, topographic maps, and drawings that identify the site
and its location relative to federal, state, county, and other political subdivisions. These should
include maps provided to show the location and layout of the proposed facilities, well fields,

and all principal structures such as surface impoundments, deep injection wells, recovery

plant buildings, exclusion area boundaries and fences, applicant property and leases, and
adjacent properties.

The regional location and site layout for the proposed in situ leach operations should be
reviewed using maps that show the relationship of the site to local water bodies (lakes and
streams); geographic features (highlands, forests); geologic features (faults, folds, outcrops);
transportation links (roads, rails, airports, waterways); political subdivisions (counties,
townships); population centers (cities, towns); historical and archeological features; key species
habitat; and non-applicant property (farms, settlements). A contour map of the site showing a
plan layout of constructions, significant topographic variations of the site environs, and drainage
gradients, should be evaluated.

2.1.2 Review Procedures

The reviewer should establish the validity and completeness of the basic data, to determine that
the site location and layout proposed in the application are complete and accurate, and that the
site information is sufficient to evaluate the location of the proposed facilities relative to key
features and activities. For new applications, the staff should conduct a site visit of the facility,
after becoming familiar with the submitted materials, to develop an acceptable familiarization for
the review and to verify the general aspects of the submitted materials.

The staff should examine maps and drawings provided in the application and associated
environmental reports to determine whether they provide sufficient detail to locate the site
regionally relative to local political subdivisions and natural and man-made features and that the
maps allow the staff to determine the proposed layout within the existing topography at the site.
On a regional scale, the reviewer should examine the location of the facility and all federal,
state, County, and local political subdivisions that have a bearing on estimating the
environmental impact of the proposed operations. The staff should verify that the total acreage
that is owned or leased by the applicant and the portion of that real estate or any adjacent
properties that could be affected by site activities have been identified. The reviewer should
examine a contour map to determine that the contour intervals and information included on the
map are sufficient to show any significant variations in site environs and important drainage
gradients. The staff should also determine that the relationship between the site and surface
drainage is readily apparent from the provided maps. Likewise, it should be possible to
ascertain the likely areas of and effects of site activities on local flora and fauna from the
location maps. The staff should determine that the scale and clarity of the maps are adequate
to conduct the necessary environmental and safety reviews.
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Site Characterization

Reviewers should keep in mind that the development and initial licensing of an in situ leach
facility is not based on comprehensive information. This is because in situ leach facilities obtain
enough information to generally locate the ore body and understand the natural systems
involved. More detailed information is developed as each area is brought into production.
Therefore, reviewers should ensure that sufficient information is presented to reach only the
conclusion necessary for initial licensing. However, reviewers should not expect that
information needed to fully describe each aspect of all the operations will be available in the
initial application.

For license renewals and amendment applications, Appendix A to this standard review plan
provides guidance for examining facility operations and the approach that should be used in
evaluating amendments and renewal applications.

2.1.3 Acceptance Criteria
The characterization of the site location and layout is acceptable if it meets the following criteria:

(1) Maps are provided that show geologic features, well fields, and all planned principal
structures such as surface impoundments, diversion channels, monitoring wells, deep
injection wells, and recovery plant buildings. If detailed information on actual well field
design is not available at the time of the initial facility application, the maps show the
expected well field locations with an indication that this information is preliminary.

(2) Any maps previously submitted (e.g., maps from the original application in the case of
renewals) are legible, and actual or proposed changes are highlighted.

(3) Maps are provided that show exclusion area boundaries and fences.

(4) Maps are provided that show the applicant property and leases and current adjacent
properties, including water bodies, forests, and farms, and all federal, state, county, and
local political subdivisions.

(5) Maps are provided that show nearby population centers and transportation links such as
railroads, highways, and waterways.

(6) A topographic map is provided with elevation contours that show the locations of
drainage basins and variations in the drainage gradient in the vicinity of the proposed
in situ leach facility. The specific locations of natural streams and proposed diversion
channels, relative to principal structures, should also be provided.

(7) The proposed in situ leach facility is clearly labeled at a scale appropriate to the area
being covered (regional and local) and with sufficient clarity and detail to allow
identification and evaluation of the proposed in situ leach facility. Maps are at an
appropriate scale and are clear and readable.
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Site Characterization

(8) Data sources are documented in reports such as U.S. Geological Survey open files or
existing published maps. If data have been generated by the applicant, the data
documentation should include a description of the investigation and data
reduction techniques.

(9) Maps include designation of scale, orientation (e.g., north arrow), and geographic
coordinates. In addition to maps, the applicant may provide tabular locations of facilities
using universal transverse Mercator coordinates with appropriate Northing and Easting
in meters.

2.1.4 Evaluation Findings

If the staff review as described in this section results in the acceptance of the description of the
site location and layout, the following conclusions may be presented in the technical
evaluation report and in the environmental assessment.

NRC has completed its review of the site characterization information concerned with site
location and layout at the in situ leach facility. This review included an
evaluation using the review procedures in standard review plan Section 2.1.2 and the
acceptance criteria outlined in standard review plan Section 2.1.3.

The licensee has acceptably described the site location and layout with appropriately scaled
and labeled maps showing site layout, principal facilities and structures, regional location,
geology, boundaries, exclusion areas and fences, applicant property including leases and
adjacent properties, nearby population centers and transportation links, and topography.
References are cited acceptably. Any maps previously submitted (e.g., maps from the
original application in the case of renewals) are legible, and actual or proposed changes
are highlighted.

Based on the information provided in the application, and the detailed review conducted of the
characterization of site location and layout for the in situ leach facility, the
staff concludes that the information is acceptable and is in compliance with 10 CFR 51.45,
which requires a description of the affected environment containing sufficient data to aid the
Commission in its conduct of an independent analysis.

2.1.5 References
None.

2.2 Uses of Adjacent Lands and Waters

2.2.1 Areas of Review

The staff should review descriptions of the nature and extent of present and projected land use
(e.g., agriculture, sanctuaries, hunting, mining, grazing, industry, recreation, roads), any recent
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Site Characterization

trends or changes in population or industrial patterns, and any other nuclear fuel cycle facilities
located or proposed within an 80-km [50-mi] radius of the site.

The staff should also review tables showing, for each of the 22)5-degree sectors centered on
each of the 16 compass points (i.e., north, north-northeast, etc.), the distances {to a distance
of 3.3 km [2 mi]} from the center of the site to the nearest resident and to the nearest

site boundary.

The staff review should include the location, nature, and amounts of present and projected
surface-and ground-water use (e.g., water supplies, irrigation, reservoirs, recreation, and
transportation) within 3.3 km [2 mi] of the site boundary {0.8 km [0.5 mi] for research and
development operations} and the present and projected population associated with each
use point.

2.2.2 Review Procedures

The reviewer should determine whether the application provides sufficient information on the
use of the lands and waters within a 3.3 km [2 mi] distance from the site boundary surrounding
the proposed facilities {0.8 km [0.5 mi] for research and development operations} to assess the
likely consequences of any impacts of in situ leach operations on adjacent properties.

The staff should determine that the application contains the location of residences,
ground-water supply wells, surface-water reservoirs, and the estimated use of water in the
lands surrounding the site of the proposed facility. Data sources should be referenced. This
information should be evaluated to determine whether it is sufficient to delineate the likely
impact(s) of the facility, under both normal operating conditions and accidents, on the ground
water, surface water, and population (both human and animal) near the site. The reviewer
should determine that within 3.3 km [2 mi] from the site boundary, the nature and extent of
present and projected water and land use and any other trends or changes in population or
industrial patterns have been reported. Any other nuclear fuel cycle facilities located or
proposed within an 80-km [50-mi] radius of the site should be identified.

For license renewals and amendment applications, Appendix A to this standard review plan

provides guidance for examining historical aspects of facility performance and the approach
that should be used in evaluating amendments and renewal applications.

2.2.3 Acceptance Criteria

The characterization of the uses of adjacent lands and waters is acceptable if it meets the
following criteria:

(1) Information is presented in detail sufficient to understand the surrounding land and

water uses, such that the likely consequences imposed by in situ leach operations can
be adequately assessed.
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Site Characterization

Although the specific requirements may vary from site to site, the general purpose for
determining land and water use patterns is to provide supporting data for exposure
calculations, cost-benefit analyses, and determinations of air emissions (e.g., dust). A
3.3-km [2-mi] distance from the site boundary is an acceptable area for which land and
water use data should be collected. One acceptable method for presenting these data
is for the applicant to provide the information requested in the Standard Format and
Content of License Applications, Including Environmental Reports (NRC, 1982),
Section 2.2. The information presented should include:

(a) Maps showing the locations of nearest residences, ground-water supply wells,
and abandoned wells

(b) Types of present and projected (life of facility) water use (e.g., municipal,
domestic, agriculture, livestock) and descriptions of the methodology and
sources used to develop projections

(c) Present and projected (life of facility) water use estimates, by type, for both
ground water and surface water, including present and projected withdrawal, and
descriptions of the methodology and sources used to develop projections

(d) For existing ground-water wells, well depth, ground-water elevations, flow rates,
drawdown, and a description of the producing aquifer(s)

(e) The locations of abandoned wells and drill holes, including the depth, type of
use, condition of closing, plugging procedure used, and date of completion for
each well or drill hole within the site area and within 0.4 km [.25 mi] of the well
field boundary

(f) Descriptions of the nature and extent of projected land use (e.g., agriculture,
recreation, industry, grazing, and infrastructure) and descriptions of the
methodology and sources used to develop projections

(9) The location of any other nuclear fuel cycle facilities located or proposed within
an 80-km [50-mi] radius of the site

For each of the 22'4-degree sectors centered on the 16 cardinal compass points, the
information identified in Section 2.2.3 of the Standard Format and Content of License
Application, Including Environment Report (NRC, 1982) concerning human residences,
nearest site boundary(ies) to residences, surface- and ground-water use, and projected
water use, is provided. As described in Section 2.2 of the Standard Format and Content
of License Application, Including Environment Report (NRC, 1982), appropriate
presentation of the data should include mapped data as appropriate, a tabular summary
for each of the 22%%-degree sectors centered on the 16 cardinal compass points, and

for each, the distance from the center of the site to the site boundary and the

nearest residence.
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(3) Data sources are documented in reports such as U.S. Geological Survey open files or
existing published reports or maps. If data have been generated by the applicant, the
data documentation should include a description of the investigations and data
reduction techniques.

(4) Maps include designation of scale, orientation (e.g., north arrow), and
geographic coordinates.

2.2.4 Evaluation Findings

If the staff review as described in this section results in the acceptance of the described uses of
adjacent lands and waters, the following conclusions may be presented in the technical
evaluation report and in the environmental assessment.

NRC has completed its review of the site characterization information concerned with uses of
adjacent lands and waters near the in situ leach facility. This review
included an evaluation using the review procedures in standard review plan Section 2.2.2 and
acceptance criteria outlined in standard review plan Section 2.2.3.

The applicant has acceptably described the present and projected land use, including
residential, commercial, agricultural, industrial, flora and fauna sanctuaries, arboreal, grazing,
recreation (e.g., hunting, swimming, skiing), and infrastructure. Appropriate information on the
location and extent of each use has been provided. In particular, the description and
associated tabulated data of the location, nature, amounts, and population associated with each
use point of present and projected (life of the facility) surface and ground water adjacent to the
site including water supplies, irrigation, reservoirs, recreation, and transportation within at least
3.3 km [2 mi] of the site boundary {0.8 km [0.5 mi] for research and development operations}
are acceptable for determination of likely impacts of the proposed in situ leach facility.
Tabulated data on present and projected water withdrawal rates, return rates, types of water
use (e.g., municipal, domestic, agriculture, and livestock); source, water-use estimates, and
abandoned well locations are acceptable. The applicant has identified and located (or has
noted the absence of) other nuclear fuel cycle facilities located or proposed within an 80-km
[50-mi] radius of the site.

Based on the information provided in the application, and the detailed review conducted of the
characterization of uses of adjacent lands and waters for the in situ leach
facility, the staff concludes that the information is acceptable and is in compliance with

10 CFR 51.45 which requires a description of the affected environment containing sufficient
data to aid the Commission in its conduct of an independent analysis, and 10 CFR Part 40,
Appendix A, Criteria 5B(4) and 5G(3) which provide criteria for identification if underground
sources of drinking water and exempted aquifers and the current uses of ground water.
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2.2.5 Reference
NRC. Regulatory Guide 3.46, “Standard Format and Content of License Applications, Including

Environmental Reports, for /n Situ Uranium Solution Mining.” Washington, DC: NRC, Office of
Standards Development. 1982.

2.3 Population Distribution

2.3.1 Areas of Review

The staff should review population data based on the most recent census, including maps that
identify places of significant population grouping, such as cities and towns within an 80-km
[50-mi] radius {3.2 km [2 mi] for research and development operations} from the approximate
center of projected (life of facility) activities in the format specified in the Standard Format and
Content of License Application, Including Environmental Reports (NRC, 1982). For the
purposes of environmental justice (see Sections 7.6.1.3) and NUREG-1748 (NRC, 2001) the
staff should also examine the distribution of low-income and minority populations based on the
most recent census data available. The staff should review the basis for population projections.

In addition, for commercial-scale operations, the staff should review descriptive material giving
significant population and visitor statistics of neighboring schools, plants, hospitals, sports
facilities, residential areas, parks, et cetera, within 3.3 km [2 mi] of the in situ leach operations.
The review should include appropriate available food production data in kg/yr for vegetables (by
type and totals), meat (all types), and milk, and any available future predictions for this
production by local governmental, industrial, or institutional organizations within 3.3 km [2 mi] of
the site boundary.

2.3.2 Review Procedures

The reviewer should determine that data have been tabulated and presented in pie segments
as described in Section 2.3 of the Standard Format and Content of License Application,
Including Environmental Reports (NRC, 1982). The basis for population projections should be
examined. Recent agricultural production data should be tabulated for vegetables, meat, milk,
and other foodstuffs, in addition to predictions for future production by government, industry, or
institutions for land within 3.3 km [2 mi] of the site. It is important to ascertain that the most
recent census data have been used and that the data presented will support subsequent
exposure and dose calculations and risk assessments.

For license renewals and amendment applications, Appendix A to this standard review plan

provides guidance for examining facility operations and the approach that should be used in
evaluating amendments and renewal applications.
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2.3.3 Acceptance Criteria
The characterization of the population distribution is acceptable if it meets the following criteria:

(1) Population data including demographic information on minority and low-income
populations are provided based on generally accepted sources such as the U.S. Census
Bureau, and other federal, state, and local agencies.

(2) A map of suitable scale is provided that identifies significant population centers within an
80-km radius [50 mi] {3.2 km [2 mi] for research and development operations} from the
approximate center of the projected activities.

(3) A map of suitable scale is provided, centered on the proposed ISL facility, marked with
concentric circles at 1, 2, 3, 4, 5, 10, 20, 30, 40, 50, 60, 70, and 80 km divided into
22'>-degree sectors centered on one of the 16 compass points. A table keyed to this
map showing separate and cumulative population totals for each sector and annular ring
is provided. The distance to the nearest residence is noted for each sector.

(4) Descriptions of significant population and visitor statistics of neighboring schools, plants,
hospitals, sports facilities, residential areas, parks, and forests within 3.2 km [2 mi] of
the proposed in situ leach facility, based on generally accepted sources such as the
U.S. Census Bureau, and State and local agencies, are provided, with identification of
data sources.

(5) Projections are included of population, visitor, and food production data over the
expected life of the in situ leach facility (typically tens of years).

(6) Descriptions of the methodology and sources used to develop projections are provided.

The food production data are acceptable if data (kg/yr) for vegetables, meat, and milk, based
on generally accepted sources such as the U.S. Department of Agriculture, Farm Bureau, and
state and local agriculture services, are provided, with identification of data sources.

2.3.4 Evaluation Findings

If the staff review as described in this section results in the acceptance of the population
distribution and food production data, the following conclusions may be presented in the
technical evaluation report and in the environmental assessment.

NRC has completed its review of the site characterization information concerned with
population distribution and food production near the in situ leach facility. This
review included an evaluation using the review procedures in standard review plan

Section 2.3.2 and acceptance criteria outlined in standard review plan Section 2.3.3.

The applicant has acceptably described the population distribution using population data from
generally accepted sources. A map showing the location of significant population centers,
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within an 80-km radius [50 mi] of the approximate center of proposed operations, is provided. A
table and accompanying map providing population in pie-shaped wedges, centered on each of
the 16 compass points, is included. Nearest residence distances are noted for each sector.

The applicant has provided acceptable information on minority and low-income populations,
schools, industrial facilities, sports facilities, residential areas, parks, and forests within 3.2 km
[2 mi] of the proposed in situ leach facility. Food production data (e.g., vegetables, meat, milk)
have been described and keyed on a map. Based on a description of the methodology and
sources, all the data have been appropriately projected for the proposed life of the in situ

leach facility.

Based on the information provided in the application, and the detailed review conducted of the
characterization of population distribution and food production for the in situ
leach facility, the staff concludes that the information is acceptable and is in compliance with
10 CFR 51.45, which requires a description of the affected environment containing sufficient
data to aid the Commission in its conduct of an independent analysis.

2.3.5 References

NRC. Regulatory Guide 3.46, “Standard Format and Content of License Applications, Including
Environmental Reports, for /n Situ Uranium Solution Mining.” Washington, DC: NRC, Office of
Standards Development. 1982.

——. NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated with
NMSS Programs.” Washington, DC: NRC. 2001.

24 Historic, Scenic, and Cultural Resources

2.4.1 Areas of Review

The staff shall review discussions of the historic, cultural, and scenic resources, if any, within
the area of potential effect. Historic properties include districts, sites, buildings, structures, or
objects of historical, archaeological, architectural, or traditional cultural significance. Specific
attention should be directed to properties included in or eligible for inclusion in the National
Register of Historic Places (the National Register) and properties registered as National
Natural Landmarks.

The staff should review identifications of those properties included in, or eligible for, inclusion in
the National Register of Historic Places, located within the area of the proposed project, and
should review evidence of contact with the appropriate state historic preservation officer,
including a copy of any state historic preservation officer comments concerning the effect of the
facility on historic, scenic, and cultural resources.

The review should include information on whether new roads, pipelines, or utilities for the

proposed activity will pass through or near any area or location of known historic, scenic, or
cultural significance.
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2.4.2 Review Procedures

The staff should determine that the applicant has used the appropriate databases and records
to identify historic, scenic, and cultural resources that are found within the study region. The
staff should determine that the locations and descriptions of the features are sufficient to allow
an evaluation of the likely impacts of the proposed facilities on these resources. Of particular
interest are features included in, or eligible for inclusion in, the National Register and National
Natural Landmarks. Means to consider and treat such data are discussed in several National
Park Service guidelines (e.g., National Park Service, 1973, 1990, 1995). The reviewer should
verify that data presented support the of estimates of long-term costs in terms of the likely
impacts on the aesthetic or recreational values of such landmarks. It is important that the
application document evidence of contact with knowledgeable sources when no historic, scenic,
or cultural resources are identified by the applicant within the study area. The reviewer should
examine the likely impact of new roads, pipelines, or other utilities on areas and locations of
known historic, scenic, or cultural significance [White House, 2000 (Executive Order 13175)].

The reviewer should also confer with the state historic preservation officer as required by

36 CFR Part 800. As specified in Part 800, the state historic preservation officer can enter into
a memorandum of understanding to assume the function of the Advisory Council on Historic
Preservation. In these situations, consistent with 36 CFR 800.7(b)(1), NRC can comply with the
state review process in lieu of the Advisory Council on Historic Preservation regulations. If such
a memorandum of understanding is not in place, the staff must consult with the state historic
preservation officer and other interested parties. If adverse effects are found, and the Advisory
Council on Historic Preservation does not participate, the NRC may enter into a memorandum
of agreement with the State Historic Preservation Officer as specified in 36 CFR 800.6(b)(1).
The NRC must submit a copy of the executed memorandum of agreement, along with the
documentation specified in 36 CFR 800.11(f) to the Advisory Council on Historic Preservation
prior to approving the undertaking in order to meet the requirements of Section 106 of the
National Historic Preservation Act. If adverse effects are found, and the Advisory Council on
Historic Preservation does not participate, the NRC should follow the requirements of

36 CFR 800.6(b)(2).

For license renewals and amendment applications, Appendix A to this standard review plan
provides guidance for examining facility operations and the approach that should be used in
evaluating amendments and renewal applications.

2.4.3 Acceptance Criteria

The characterization of regional historic, scenic, and cultural resources is acceptable if it meets
the following criteria:

(1) A listing for all properties included in, or eligible for inclusion in, the National Register
including National Natural Landmarks is provided.
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A map is included showing all identified National Register Properties and National
Natural Landmarks with respect to the location of facilities such as buildings, new roads,
well fields, pipelines, surface impoundments, and utilities that might affect these areas.

A license condition will be placed in the license prohibiting work if any previously
unknown cultural artifacts are found.

Discussions are incorporated of the treatment of areas of historic, scenic, and cultural
significance that follow guidance equivalent to that provided by the National Park
Service Preparation of Environmental Statements: Guidelines for Discussion of Cultural
(Historic, Archeological, Architectural) Resources (National Park Service, 1973). Where
appropriate, tribal authorities have been consulted on the likely impacts on Native
American cultural resources (White House, 2000). For a consideration of environmental
justice, see Section 7.6.1.3, Acceptance Criterion (3) and NUREG-1748 (NRC, 2001).

If delegated by NRC, the applicant provides evidence of contact with the appropriate
state historic preservation officer and tribal authorities. This evidence includes a copy of
comments of the state historic preservation officer and tribal authority concerning the
effects of the proposed facility on historic, archeological, architectural, and

cultural resources.

If delegated by NRC, the applicant presents a memorandum of agreement among the
state historic preservation officer, tribal authorities, and other interested parties
regarding their satisfaction with regard to the protection of historic, archeological,
architectural, and cultural resources during site construction and operations.

A letter from the state historic preservation officer has been obtained that discusses any
issues associated with sites in, or eligible for inclusion in, the National Register, National
Natural Landmarks, or other cultural properties that may be affected by the in situ

leach operations.

The aesthetic and scenic quality of the site is rated in accordance with U.S. Bureau of
Land Management 8400—Visual Resource Management (U.S. Bureau of Land
Management, 2001).

If the rating is below 19 (scale of 0 to 33), no special management is required. If the
rating is 19 or above, the application provides a management plan for minimizing the
impact of the proposed facility.

Evaluation Findings

If the staff review as described in this section results in the acceptance of the characterization
of the historic, scenic, and cultural resources the following conclusions may be presented in the
environmental assessment.

NRC has completed its review of the site characterization information concerned with regional
historic, scenic, and cultural resources near the in situ leach facility. This

2-11



Site Characterization

review included an evaluation using the review procedures in standard review plan
Section 2.4.2 and acceptance criteria outlined in standard review plan Section 2.4.3.

The licensee has acceptably described the historic, scenic, and cultural resources. A listing of
all nearby areas and properties included or eligible for inclusion in the National Register or
National Natural Landmarks is provided. A map showing all historic landmarks and places with
respect to in situ leach facilities is included. A record of the investigation of places and
properties with historic, scenic, and cultural significance, which follows guidance equivalent to
that of the National Park Service, is provided. Contact with local tribal authorities, where
appropriate, is acceptably documented. A letter from the state historic preservation officer
addressing any issues related to the properties that might be affected by the in situ leach
facilities is included. The applicant has acceptably demonstrated that the state historic
preservation officer and tribal authorities agree with the planned protection from or
determination of lack of conflict with in situ leach facilities and activities and with any places of
importance to the state, federal, or tribal authorities. The applicant has acceptably rated the
aesthetic and scenic quality of the site in accordance with the U.S. Bureau of Land
Management Visual Resource Inventory and Evaluation System.

Based on the information provided in the application, and the detailed review conducted of the
characterization of regional historic, archeological, architectural, scenic, cultural, and natural
landmarks near the in situ leach facility, the staff concludes that the
information is acceptable and is in compliance with 10 CFR 51.45, which requires a description
of the affected environment containing sufficient data to aid the Commission in its conduct of an
independent analysis.

2.4.5 References

National Park Service. “How to Apply the National Register Criteria for Evaluation.” National
Park Service Bulletin No. 15. Washington, DC: National Park Service, U.S. Department of the
Interior. 1995.

. “Guidelines for Evaluating and Documenting Traditional Cultural Properties. National
Register Bulletin No. 38. Washington, DC: National Park Service, U.S. Department of the
Interior. 1990.

. “Preparation of Environmental Statements: Guidelines for Discussion of Cultural
(Historic, Archeological, Architectural) Resources.” Washington, DC: National Park
Service. 1973.

NRC. NUREG-1748, “Environmental Review Guidance for Licensing Actions Associated with
NMSS Programs.” Washington, DC: NRC. 2001.

U.S. Bureau of Land Management. “Visual Resource Management.” U.S. Bureau of Land

Management Manual—8400. Washington, DC: U.S. Department of the Interior.
http://im0005.bim.gov/nstc/rrm/8400.html. 2000.
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White House. “Consultation and Coordination with Indian Tribal Governments.” Executive
Order 13175. Federal Register. Vol. 65. pp. 67249-67252. 2000.

2.5 Meteorology

2.5.1 Areas of Review

The staff should review descriptions of the atmospheric diffusion characteristics of the site and
its surrounding area based on data collected onsite or at nearby meteorological stations. The
data to be reviewed include

(1) National Weather Service station data, including locations of all National Weather
Service stations within an 80-km [50-mi] radius; and available joint frequency
distribution data by wind direction, wind speed, stability class, period of record, and
height of data measurement

(2) On-site meteorological data, including locations and heights of instrumentation,
descriptions of instrumentation, and joint frequency distribution data, if National Weather
Service data representative of the site are not available

(3) Miscellaneous data, including annual average mixing layer heights, a description of the
regional climatology, and total precipitation and evaporation, by month

The staff should also review a discussion of the general climatology including existing air
quality, the relationship of the regional meteorological data to the local data, the meteorological
impact of the local terrain and large lakes and other bodies of water, and the occurrence of
severe weather in the area and its effects. This review should also include data on averages of
temperature and humidity.

2.5.2 Review Procedures

The staff should determine whether the application includes sufficient local and regional-scale
meteorological information to support estimates of airborne radionuclide transport from the
proposed in situ leach facility to the surrounding area and for determination of airborne pathway
inputs to risk assessment models. This information may include National Weather Service
data, on-site monitoring data, or data from local meteorological stations, and any maps or
tables that describe meteorological conditions at the site and surrounding area. Section 2.5 of
the Standard Format and Content of License Applications, Including Environmental Reports
(NRC, 1982) contains a list of acceptable meteorological data requirements.

For license renewals and amendment applications, Appendix A to this standard review plan

provides guidance for examining facility operations and the approach that should be used in
evaluating amendments and renewal applications.
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2.5.3 Acceptance Criteria
The characterization of the site meteorology is acceptable if it meets the following criteria:

(1) A description of the general climate of the region and local meteorological conditions is
provided, based on appropriate data from National Weather Service, military, or other
stations recognized as standard installations.

These data include precipitation, evaporation, and joint-frequency distribution data by
wind direction, wind speed, stability class, period of record, and height of data
measurement. The average inversion height should also be identified. Data should
also be provided on diurnal and monthly averages of temperature and humidity. The
locations of all stations used in the data analysis and the height of the data
measurement should be included. Data periods should be defined by month and year
and cover a sufficient time period to constrain long-term trends and support atmospheric
dispersion modeling.

Data from local meteorological weather stations supplemented, if necessary, by data
from an on-site monitoring program, are provided.

A minimum of one full year of joint frequency data presented with a joint data recovery
of 90 percent or more is provided.

The on-site program should be designed in accordance with Regulatory Guide 3.63,
“Onsite Meteorological Measurement Program for Uranium Recovery Facilities—Data
Acquisition and Reporting” (NRC, 1988).

(2) Consideration of relationships between regional weather patterns and local
meteorological conditions based on weather station data and the on-site monitoring
program, if necessary, is included. The impacts of terrain and nearby bodies of water
on local meteorology are assessed, and the occurrence of locally severe weather is
described and its impact considered.

Information on anticipated air quality impacts from non-radiological sources, such as
vehicle emissions and dust from well field activities, is provided for assessing
cumulative impacts.

(3) The meteorological data used for assessing impacts are substantiated as being
representative of expected long-term conditions at and near the site.

(4) The application contains a description of existing air quality.

The applicant must demonstrate that the radiological and non-radiological air

quality impacts caused by in situ leach facilities are virtually indistinguishable

from background, or information on the likelihood of air pollution is based on

U.S. Environmental Protection Agency (EPA) studies. Affected counties within 80 km
[50 mi] of the facility are classified according to the National Ambient Air Quality
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Standards as being in attainment (below National Ambient Air Quality Standards) or
nonattainment (above National Ambient Air Quality Standards status.

(5) The sources of all meteorological and air quality data are documented in open file
reports or other published documents. If data have been generated by the applicant the
data documentation should include a description of the investigations and data
reduction techniques.

2.5.4 Evaluation Findings

If the staff review as described in this section results in the acceptance of the meteorology, the
following conclusions may be presented in the technical evaluation report and in the
environmental assessment.

NRC has completed its review of the site characterization information concerned with
meteorology at the in situ leach facility. This review included an evaluation
using the review procedures in standard review plan Section 2.5.2 and acceptance criteria
outlined in standard review plan Section 2.5.3.

The licensee has acceptably described the site meteorology by providing data from National
Weather Service military, or other stations recognized as standard installations located within
80 km [50 mi] of the site, including available joint frequency distribution data on (i) wind
direction and speed, (ii) stability class, (iii) period of record, (iv) height of data measurement,
and (v) average inversion height. The data cover a sufficient time period to constrain long-term
trends and support atmospheric dispersion modeling. The applicant has provided acceptable
on-site meteorological data, if necessary, including (i) descriptions of instruments, (ii) locations
and heights of instruments, and (iii) joint frequency distributions. The joint-frequency data
presented are for a minimum of 1 year, with a joint data recovery of 90 percent or more.
Additional data on (i) annual average mixing layer heights, (ii) a description of the regional
climate, and (iii) total precipitation and evaporation by month have been provided. The
applicant has noted any effect of nearby water bodies or terrain on meteorologic
measurements. The applicant has acceptably demonstrated that meteorologic data used

for assessing environmental impacts are representative of long-term meteorologic conditions
at the site. The applicant report on the existing air quality at the site and nearby is acceptable.

Based on the information provided in the application, and the detailed review conducted of the
characterization of meteorology at the in situ leach facility, the staff
concludes that the information is acceptable to allow evaluation of the spread of airborne
contamination at the site and development of conceptual and numerical models, and is in
compliance with 10 CFR 51.45, which requires a description of the affected environment
containing sufficient data to aid the Commission in its conduct of an independent analysis. The
characterization also meets the requirements of 10 CFR Part 40, Appendix A, Criterion 7, which
requires pre-operational and operational monitoring programs.
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2.5.5 References

NRC. Regulatory Guide 3.63, “Onsite Meteorological Measurement Program for Uranium
Recovery Facilities—Data Acquisition and Reporting.” Washington, DC: NRC, Office of
Standards Development. 1988.

. Regulatory Guide 3.46, “Standard Format and Content of License Applications,
Including Environmental Reports, for In Situ Uranium Solution Mining.” Washington, DC: NRC,
Office of Standards Development. 1982.

2.6 Geology and Seismology
2.6.1 Areas of Review

The reviewer should examine information on the geologic aspects of the site acquired through
standard geologic analyses, including a survey of pertinent literature and field investigations.
This information should include regional seismicity and seismic history, local stratigraphy,
petrology or lithology of rock units, tectonic features (faulting, folding, fracturing), and the
continuity of the geologic strata at the site and in nearby regions.

Geologic, structural, and stratigraphic maps and cross sections, including representative core
and geophysical well-log data of the site and its environs, should be reviewed. An isopach map
of the intended zone of injection or production and associated confining beds should be
evaluated. All conclusions regarding the lateral continuity and vertical thickness of the
mineralized zone(s), surrounding lithologic units, and confining zones, as based on lithologic
logs from core and drill cuttings, geophysical data, remote-sensing measurements, and the
results of other appropriate investigations should be reviewed. Some of the applicant’s
supporting information for this review area might be included in the documents submitted to
satisfy the hydrology review area (Section 2.7).

The staff should review the information presented on any economically important minerals and
energy-related deposits in addition to the uranium mineralization, including the likely
consequences of any production of such related deposits on the in situ leach facility.

Data on the geochemistry of the ore zone and the geologic zones immediately surrounding the
mineralized zone that will or could be affected by injected lixiviant should be evaluated.
Information on unique minerals (including those that might be affected by fluid movement
associated with the proposed project, such as bentonite) or paleontologic deposits of particular
scientific interest, should also be reviewed. The staff should examine descriptions of any
effects that planned operations at the site might have on the future availability of other

mineral resources.
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2.6.2 Review Procedures

The staff should review the application to determine whether a thorough evaluation of the
geologic setting for the proposed in situ leach activity has been presented along with the basic
data supporting all conclusions. In addition to a description of the basic geology, both at the
surface and at the depths of interest, the establishment of the continuity of the geologic strata
at the site should be reviewed for applicability, correctness, inclusivity, and likely ability of the
strata to isolate in situ leach fluids. The reviewer should particularly focus attention on fractures
or faults, permeable stratigraphic units, and lateral facies changes that might preclude the
applicant-identified geologic barriers to fluid migration from performing adequately.

The reviewer should determine that the application contains accurate geologic maps, isopach
maps of the mineralized strata and of the confining layers, geologic cross sections at places
critical to a thorough understanding of the selected site, descriptions of representative
supporting core samples, geophysical and lithologic logs, and other data required for a
thorough understanding of the pertinent geology. The reviewer should determine that regional
stratigraphic and geologic information is discussed in sufficient detail to give clear perspective
and orientation to the site-specific material presented. The discussion of regional geology
and stratigraphy should be assessed to determine if it is adequately referenced and is
illustrated by regional surface and subsurface geologic maps, stratigraphic columns, and
cross sections. Seismic information should be evaluated to assess its suitability for evaluating
seismic hazard for the proposed facility.

The staff may also perform an independent analysis of the data provided to assess whether
reasonable and conservative alternative interpretations are indicated.

For license renewals and amendment applications, Appendix A to this standard review plan
provides guidance for examining facility operations and the approach that should be used in
evaluating amendments and renewal applications.

2.6.3 Acceptance Criteria

The characterizations of the site geology and seismology are acceptable if they meet the
following criteria:

(1) The application includes a description of the local and regional stratigraphy based on
techniques such as

(a) Surface sampling and descriptions
(b) Cuttings and core logging reports

(c) Wireline geophysical logs, such as electrical resistivity, neutron density, and
gamma logs

(d) Geologic interpretations of surface geology and balanced cross sections
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(2)

)

(4)

()

(6)

These interpretations may be based either on original work submitted by the
applicant, or on an appropriate evaluation of previous work in the region
performed by state or federal agencies (e.g., U.S. Geological Survey,

U.S. Bureau of Land Reclamation, U.S. Bureau of Mines), universities, mining
companies, or oil and gas exploration companies. The interpretations should be
accompanied by

(i) Maps such as geologic, topographic, and isopach maps that show
surface and subsurface geology and locations for all wells used in
defining the stratigraphy

(ii) Cross sections through the ore deposit roughly perpendicular and parallel
to the principal ore trend

(iii) Fence diagrams showing stratigraphic correlations among wells

All maps and cross sections are at sufficient scale and resolution to show clearly the
intended geologic information. Maps show the locations of all site explorations such as
borings, trenches, seismic lines, piezometer readings, and geologic cross sections.

In the local stratigraphic section, all mineralized horizons, confining units, and other
important units such as drinking water aquifers and deep well injection zones are clearly
shown, with their depths from the surface clearly indicated. Isopach maps are prepared
showing the variations in thickness of the mineralized zones and the confining units over
the proposed mining area.

A geologic and geochemical description of the mineralized zone and the geologic units
immediately surrounding the mineralized zone is provided.

An inventory of economically significant mineral and energy-related deposits, in addition
to the uranium mineralization, is provided. Locations of all known wells, surface and
underground mine workings, and surface impoundments that may have an effect on the
proposed operations are provided.

These items should be located on a map of sufficient scale and clarity to identify their
relationship to the proposed facility. For existing wells, the depth should be shown, if
possible. To allow evaluation of connections between the mineralized zone and
underground sources of drinking water, plugging and abandonment records provided
from state, federal, and local sources, as appropriate, should be provided. The
applicant should provide evidence that action has been undertaken to properly plug and
abandon all wells that cannot be documented in this manner.

A description of the local and regional geologic structure, including folds and faults,
is provided.

Folds and faults can be shown on the geologic maps used to describe the stratigraphy.
Major and minor faults traversing the proposed site should be evaluated for the likely
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consequences of any future effects of faulting on the uranium production activities and
on the ability of the strata to contain lixiviant should fault motion occur. Geologic
structures that are preferential pathways or barriers to fluid flow must be described and
the basis for likely effects on flow given.

(7) A discussion of the seismicity and the seismic history of the region is included.

Historical seismicity data should be summarized on a regional earthquake epicenter
map, including magnitude, location, and date of all known seismic events. Where
possible, seismic events should be associated with the tectonic features described in the
geologic structures.

(8) A generalized stratigraphic column, including the thicknesses of rock units,
representation of lithologies, and definition of the mineralized horizon, is presented.

(9) The sources of all geological and seismological data are documented in U.S. Geological
Survey open files or other published documents. If data have been generated by the
applicant, the documentation should include a description of the investigations and data
reduction techniques.

(10)  Maps have designation of scale, orientation (e.g., North arrow), and
geographic coordinates.

(11)  Short-term seismic stability has been demonstrated for the in situ leach facility in
accordance with Regulatory Guide 3.11, “Design, Construction, and Inspection of
Embankment Retention Systems for Uranium Mills,” Section 2.6 (NRC, 1977).

(12) A general description of the site soils and their properties has been provided to support
an evaluation of the environmental effects of construction and operation on erosion.

(13) A detailed description of soils and their properties has been provided for any areas
where land application of water is anticipated to support an assessment of the impacts.

2.6.4 Evaluation Findings

If the staff review as described in this section results in the acceptance of the characterization
of the geology and seismology, the following conclusions may be presented in the technical
evaluation report and in the environmental assessment.

NRC has completed its review of the site characterization information concerned with geology
and seismology at the in situ leach facility. This review included an
evaluation using the review procedures in standard review plan Section 2.6.2 and acceptance
criteria outlined in standard review plan Section 2.6.3.

The licensee has acceptably described the geology and seismology by providing (i) a
description of the local and regional stratigraphy; (ii) geologic, topographic, and isopach maps
at acceptable scales showing surface and subsurface features and locations of all wells and
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site explorations used in defining stratigraphy; (iii) a geologic and geochemical description of
the mineralized zone and the geologic units adjacent to the mineralized zone; (iv) an inventory
of nearby economically significant minerals and energy-related deposits; (v) a description of the
local and regional geologic structure; (vi) a discussion of the seismicity and seismic history of
the region; (vii) a generalized stratigraphic column that includes thickness of rock units,
representation of lithologies, and definition of mineralized horizon; and (viii) a description and
map of the soils.

Based on the information provided in the application, and the detailed review conducted of

the characterization of the geology and seismology at the in situ leach
facility, the staff concludes that the information is acceptable to allow evaluation of the geologic
and seismologic characteristics of the site, supports associated conceptual and numerical
models, and is in compliance with 10 CFR 40.31(f), which requires inclusion of an
environmental report in the application, and 10 CFR 51.45, which requires a description of the
affected environment containing sufficient data to aid the Commission in its conduct of an
independent analysis. The characterization is sufficient to meet the requirements of

10 CFR Part 40, Appendix A, Criteria 4(e), which requires locations away from faults capable of
causing impoundment failure and 5G(2), which requires adequate descriptions of the
characteristics of the underlying soils and geologic formations.

2.6.5 Reference

NRC. Regulatory Guide 3.11, “Design, Construction, and Inspection of Embankment Retention
Systems for Uranium Mills.” Washington, DC: NRC, Office of Standards Development. 1977.

2.7 Hydrology

2.7.1 Areas of Review

Characterization of the hydrology at in situ leach uranium extraction facilities must be sufficient
to establish potential effects of in situ leach operations on the adjacent surface-water and
ground-water resources and the potential effects of surface-water flooding on the in situ leach
facility. The areas of review include:

(1) Descriptions of surface-water features in the site area including type, size, pertinent
hydrological or morphological characteristics, and proximity to in situ leach processing
plants, well fields, evaporation ponds, or other facilities that might be negatively affected
by surface erosion or flooding.

(2) Assessment of the potential for erosion or flooding that may require special design
features or mitigation measures to be implemented.

(3) A description of site hydrogeology, including (i) identification of aquifer and aquitard
formations that may affect or be affected by the in situ leach operations; (ii) a description
of aquifer properties, including material type, formation thickness, effective porosity,
hydraulic conductivity, and hydraulic gradient; (iii) estimated thickness and lateral extent
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of aquitards, and other information relative to the control and prevention of excursions;
and (iv) data to support conclusions concerning the local ground-water flow system,
based on well borings, core samples, water-level measurements, pumping tests,
laboratory tests, soil surveys, and other methods

(4) Assessment of available ground-water resources and ground-water quality within the
proposed permit boundaries and adjacent properties, including quantitative description
of the chemical and radiological characteristics of the ground water and potential
changes in water quality caused by operations

(5) An assessment of typical seasonal ranges and averages and the historical extremes for
levels of surface-water bodies and aquifers

(6) Information on past, current, and anticipated future water use, including descriptions of
local ground-water well locations, type of use, amounts used, and screened intervals

In conducting these evaluations, the reviewer shall consider the technical evaluations
conducted by a state or another federal agency with authorities overlapping those of the NRC.
Ground-water compliance and protection reviews are the primary technical areas impacted by
overlapping authorities. The desired outcome is to identify any areas where duplicative NRC
reviews may be reduced or eliminated. The NRC staff must make the necessary evaluations of
compliance with applicable regulations for licensing the facility. However, the reviewer may, as
appropriate, rely on the applicant’s responses to inquiries made by a state or another federal
agency to support the NRC evaluation of compliance. The reviewer should make every effort to
coordinate the NRC technical review with the state or other federal agency with overlapping
authority to avoid unnecessary duplication of effort.

2.7.2 Review Procedures

At a minimum, the reviewer should evaluate whether the applicant has developed an
acceptable conceptual model of the site hydrology and whether the conceptual model is
adequately supported by the data presented in the site characterization. To this end, the
reviewer should:

(1) Review surface-water data, including maps that identify nearby lakes, rivers, surface
drainage areas, or other surface-water bodies; stream flow data; and the applicant’s
assessment of the likely consequences of surface-water contamination from in situ
leach operations. Verify that the applicant has generally characterized perennial
surface-water bodies, such that an assessment of impacts from operations can
be made.

(2) Evaluate the applicant’s assessment of the potential for erosion or flooding. If surface
water or erosion modeling is used by the applicant, verify that acceptable models and
input parameters have been used in the flood analyses and that the resulting flood
forces have been acceptably accommodated in the design of surface impoundments.
Regardless of whether modeling is used, ensure that the evaluation of flooding and
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erosion potential is consistent with available geomorphological, and topographic data or
analysis of paleodischarge information.

(3) Evaluate the site hydrogeologic conceptual model for ground-water flow in potentially
affected aquifers. Review available data from well logs and hydrologic tests and
measurements to obtain confidence that sufficient data have been collected and that the
data support the applicant’s hydrologic conceptual model for ground-water flow within
and around the permit boundary. The applicant’s interpretation of ground-water
hydraulic gradients (used to infer flow direction), horizontal hydraulic conductivity, and
the thickness, areal extent, and vertical hydraulic conductivity of confining formations
should be evaluated. Examine pumping tests, analyses, and/or other measurement
techniques used to determine the hydrologic properties of the local aquifers and
aquitards that affect or may be affected by the proposed in situ leach activities. Also
examine pumping tests that are used to investigate vertical confinement or hydraulic
isolation between the ore production zone and upper and lower aquifers.

(4) Evaluate the applicant’s assessment of water quality of potentially affected ground-water
resources. This information will provide the basis for evaluating potential effects of
in situ leach extraction on the quality of local ground-water resources. Verify that a
sufficient number of baseline ground-water samples are collected to provide meaningful
statistics, that samples are spaced in time sufficiently to capture temporal variations,
and that the chemical constituents and water quality parameters evaluated are sufficient
to establish pre-operational water quality, including classes of use.

(5) Review the applicant’s assessment of seasonal and, if data are available, the historical
variability for levels of surface-water bodies and water levels or potentiometric heads in
aquifers and ensure that sufficient time intervals have elapsed between measurements
to allow assessment of seasonal variability.

(6) Verify that the applicant has provided information on past, current, and anticipated future
water uses, including descriptions of local ground-water well locations, type of use,
amounts used, and screened intervals.

In conducting an evaluation of ground-water activities, the reviewer should follow the reviews
conducted by the state. Where appropriate, the evaluation should not duplicate state regulatory
efforts. Although NRC must make its own independent findings, reviewers need not duplicate
questions if a state or other federal regulatory agency has already addressed the issue. If the
applicant response to questions from a state or other federal agency is submitted to NRC so
that it becomes part of the license application to NRC, then the reviewer can use the
information to prepare the technical evaluation report on ground-water issues.

2.7.3 Acceptance Criteria
The hydrologic characterization should establish a hydrologic conceptual model for the in situ

leach site and surrounding region. The conceptual model provides a framework for the
applicant to make decisions on the optimal methods for extracting uranium from the mineralized
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zones, and to minimize environmental and safety concerns caused by in situ leach operations.
Hydrologic characterizations that accomplish this objective are considered acceptable.

The characterization of the site hydrology is acceptable if it meets the following criteria:

(1) The applicant has characterized surface-water bodies and drainages within the licensed
area and affected surroundings. Maps provided in the application identify the location,
size, shape, hydrologic characteristics, and uses of surface-water bodies near the
proposed site, including likely surface drainage areas near the proposed facilities. An
acceptable application should also identify the zones of interchange between surface
water and ground water.

(2) The applicant has provided an assessment of the potential for flooding and erosion that
could affect the in situ leach processing facilities or surface impoundments. The staff
recognizes that the flooding and erosion protection design of impoundments for in situ
facilities may be relatively simple. This is true when impoundments are located near or
on a drainage divide and little or no diversion of runoff is necessary to protect the
impoundment side slopes from erosion. In such cases, it will be easy to demonstrate
that no erosion to the slopes will occur. In flood-prone areas, however, it may be
necessary to conduct surface water and erosion modeling. Information regarding
acceptable models may be found in NUREG-1623 (NRC, 1999). The reviewer should
recognize, however, that the staff guidance (NRC, 1999) was prepared for use in
evaluating a 1,000-year design life for large tailings impoundments, whereas the design
life of the surface impoundments at in situ leach facilities is on the order of tens of years.

(3) The applicant has described the local and regional hydraulic gradient and
hydrostratigraphy. The applicant has shown that subsurface water level measurements
were collected by acceptable methods, such as American Society for Testing and
Materials D4750 (American Society for Testing and Materials, 2001). Potentiometric
maps are the recommended means for presenting hydraulic gradient data. These maps
should include two levels of detail: regional and local. The regional map should
represent the mineralized zone aquifer and should encompass the likely consequences
on any affected highly populated areas. The local (site-scale) map should encompass
the entire licensed area. If overlying and underlying aquifers exist, local-scale
potentiometric or water surface elevation maps of these aquifers should also be
included. These maps should clearly show the locations, depths, and screened
intervals of the wells used to determine the potentiometric surface elevations.
Alternatively, this information can be provided in separate maps and/or tables. The
appropriate contour interval will vary from site to site; however, contour intervals should
be sufficient to clearly show the ground-water flow direction in the ore zone and in the
overlying and underlying aquifers. The number of piezometer elevation measurements
used to construct each map should be sufficient to determine the direction of
ground-water flow in the mineralized zone(s) and the overlying aquifer. To construct a
regional potentiometric map, a reasonable effort should be made to consider as many
existing wells as possible.
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(4)

Hydrogeologic cross sections are recommended for illustrating the interpreted
hydrostratigraphy. These cross sections should be constructed for the area within the
license boundary. For very large or irregularly shaped well field areas, more than one
cross section may be necessary. Cross sections must be based on borehole data
collected during well installation or exploratory drilling. All significant borehole data
should be included in an appendix. Staff should verify that, an adequate number of
boreholes is used to support the assertion of hydrogeologic unit continuity, if shown as
such in the cross sections.

The applicant should describe all hydraulic parameters used to determine expected
operational and restoration performance. Aquifer and aquitard hydraulic properties may
be determined using aquifer pumping tests for parameters such as hydraulic
conductivity, transmissivity, and specific storage. Any of a number of commonly used
aquifer pumping tests may be used including single-well drawdown and recovery tests,
drawdown versus time in a single observation well, and drawdown versus distance
pumping tests using multiple observation wells. The methods or standards used to
analyze pumping test data should be described and referenced: acceptable methods of
analysis include use of curve fitting techniques for drawdown or recovery curves that are
referenced to peer-reviewed journal publications, texts, or American Society for Testing
and Materials Standards. It is im