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INTRODUCTION

A-Nuclear Regulatory Commission (NRC) source and byproduct material license is required under the
provisions of Title 10 Code of Federal Regulations, Part 40 (10 CFR Part 40), Domg€tic Licensing of
Source Material, to recover uranium by in situ solution minirg techniques (in situ Jfaching or ISL). An
applicant'for a research and development or commercial-scale license, or for the pénewal, or amendment
of an exlstmg license, is required to provide detailed information on the fiCilities, equipment, and
procedures to be us. . und an environmental report (ER) that discusses the effect of proposed operations
on the health and safety of the public and on the environment. Thiy/information is used by the
Commission to détermine whether the proposed activities will, among gfher things, result in undue risk
to the health and safety of the public or adversely affect the environmp€nt. General guidance for filing an
application and for producing an environmental report is provnd in 10 CFR 40.31, Applications for
Specific Licenses, and m 10 CFR Part 51, Licensing and Régulatory Policy and Procedures for
Environmenta! Protection, rgspectlvely The purpose of this g lde is to provide the NRC staff specific
guidance on the review of app cations for in sitw uranium sojftion mining facilities licenses. Applications
for licenses authorizing research development studies dre treated in a similar but less comprehensive
manner than commercial-scale o) ﬁ tions because reseayCh and development activities are not considered

to be major federal actions.

This standard review plan (SRP) is preparad for te guidance of staff reviewers in the Uranium Recovery
Branch of the Division of Waste Managemc PWM), Office of Nuclear Materials Safety and Safeguards
(NMSS) in performing safety reviews of app 'catxons to develop ISL operations. It may be used for
license applications (LAs), renewals, and gmendigents, and throughout the remainder of the SRP, LA is
synonymous with application, renewal, gt amendmeqt. The principal purpose of the SRP is to assure the
quality and uniformity of staff reviglvs and to pres¢nt a well-defined base from which to evaluate
proposed changes in the scope apd requirements of\reviews. The SRP is also ‘intended to make
information about regulatory matsérs widely available and'tp improve communication and understanding
of the staff review process by jfiterested members of the pullic and the uranium mining industry.

This guide is intended to prfovide instructive guidance. It should\pot be considered as a substitute for a
careful evaluation of a ppbgram proposed by an applicant. Informatjon not specifically discussed in this
guide should be includgd in the application if it is a part of an applicany’s proposed or existing operations
that may effect healt}f and safety or the environment. In some cases, infQrmation discussed in this guide
-may not be appropfiate or necessary, depending on site-specific acteristics and circumstances. In
those cases, the Application should describe why the information is not nbgessary or appropriate. An
incomplete appfication will result in processing delay and may result in the réjection of a LA.

Changes t¢f existing licensed activities and conditions require the issuance of an appropriate license
amendmght. An application for such an amendment should describe the proposed chagges in detail and
should Giscuss the potential environmental and health and safety impacts, using the app gpriate sections

of this document for guidance.

ling an Applicati
of 1969 (83 Stat. 852), implemented by Executive Order

ations of July 30, 1979 (44 FR 55978), requires
vironmental impact statements (EIS) on

The National Environmental Policy
11514 and the Council on Enviro,
all agencies of the federa

P
4
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proposals for legislation and other major federal actions significantly affecting the quality of the human .
environment. The principal objective of NEPA is to build into agency decision making processes an/’

apprepriate and careful consideration of the environmental impacts of proposed actions. NRC licensyg
and regulatory policies and procedures for the preparation and processing of EISs and related docu
such as.environmental impact appraisals, in accordance with NEPA, are set forth in 10 CFR P;

The proviéigns of 10 CFR 40.31(f) and of 10 CFR 51.45 require the submittal of both & LA (Form
NRC-2) and a separate ER for certain activities requiring an NRC source and byproduct 7~- :al license,
including ISL operations. In view of the nature of an ISL operation, where the majog/ consideration of
both an applicandsubmittal and the staff review is the assessment of the environméntal impacts of the
proposed activity, \1\ is reasonable that an application and ER should consist,0f a single document
(hereinafter referredo \ as the application or LA) containing the information djgcussed herein.

An application for a néyw commercial-scale license should be filed at l¢ast 12 mo prior to planned
construction for the propysed operation. An application for a new res€arch and development license
should be filed at least 6 mo\prior to planned construction for the propdésed operation. An application for
a renewal of an existing licensg should be filed at least 30 days priopto the expiration date of the existing
license. An application for an algendment to an existing license should be filed with sufficient !ead time
to permit a detailed assessment by the NRC staff and issuancg’of the required authorization before the
proposed modification is scheduled, to be implemented. applications must be accompanied by a
remittance in the full amount of the fd¢ specified in 10 CFR Part 170, Fees for Facilities and Materials
Licenses and Other Regulatory Serviges Under theAtomic Energy Act of 1954, as Amended.
Applications may be filed with the Direcyr, Office of NMSS, U.S. Nuclear Regulatory Commission,
Washington, DC 20555, or may be filed i per;(;;/ at the Commission offices at 1717 H Street NW .,
Washington, DC, or One White Flint North,\ 1555 Rockville Pike, Rockville, Maryland.

10 CFR 51.40 requires an applicant for a Iicéﬁse uthorizing commercial-scale mining to submit to the
Director, Office of NMSS, 15 copies of the applicaion described above. The applicant is also required
to retain an additional 85 copies of the application fohdistribution to federal, state, and local authorities
in accordance with < -itten instructions issued by the Dirgctor, Office of NMSS. An applicant for a license
authorizing researcn and development for ISL mining or fQr amendments or renewals for any ISL mining
operation should submit 10 copxes/6f the LA and/or ER to tRe Branch Chief, Uranium Recovery Branch,
DWM. V4
7
ISL mining licenses are ge ’rally issued for 10-yr periods and aré\fenewable over the life of the project.
License renewal applications are processed in a manner similar tp that used for new applications.
Operational experiencg; site-specific data, and proposed continuing ‘activities are the primary factors
considered by the NRC staff in processing renewal applications.

Presentation ofx_ﬁgormatigg
~

The app.ication should be clear and concise. Each subject should be treatea in su cxent depth and with

sufﬁcxgnf documentation' to permit the NRC to independently evaluate the info

e
<

‘Documentation as used in this guide means presentation of information, supporting data, and statements and inclu "=
(1) references to published information, (2) citations from applicant experience, and (3) references to unpublished information
developed by the applicant or consultants. Statements not supported by documentation may be acceptable provided the applicant
identifies them as such or as expressions of belief or judgment.

Draft SRP, Revision 0 Xviii May 1997
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A Nuclear Regulatory Commission source and byproduct material Ticense is required under the
provision of Title 10 of the Yode of Federal Regulations, Part 40 (10 CFR Part 40), Domestic
Licensing of Source Material,{to recover uranium by in situ solution mining techniques (in
situ leaching or ISL). The:}jcensing process for 10 CFR Part-40 licenses is pictured in
Figure 1. An applicant for ajnew 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®an Environmental Report (ER) that discusses the effect of
proposed operations on public health and safety and the impact on the environment. This
information is used by NRC staff to,de9ﬂnuxLxMBIher_Lﬂ§_2£929§gg_3§3;¥;flfS will

ve-of pubTic health and safety, and be environmentally acceptabteTw General guidance
for filing an application and for producing an environmental report is provided in 10 CFR
40.31, Applications for Specific Licenses, and in 10 CFR Part 51, Licensing and Regulatory

Policy and Procedures for Environmental Protection, respectively. .
an4¢¢ll;dvauﬁss;ék<$ fé;r'-«o;44£¢460L3¢14N4n«25u1‘¢f;76ﬂt~vq¥ZL, ¢And[{telt‘¢4k¢£? Sctvers at

i

e

The purpose of this standard review plan (SRP$ is to provide the staff in the Office of -‘t“““L*’/
Nuclear Material Safety and Safeguards (NMSS) with specific guidance on the review of <% 10 CFR
applications for ISL mining facilities. The SRP will be used by the NMSS staff in the 7;L°f'2;
review of Ticense applications (LAs) for new facilities, renewals, and amendments. 15*£7af:1451.
Throughout the remainder of this SRP, LA is synonymous with application, renewal, or

amendment. The principal purpose of the SRP is to ensure a consistent quality and

uniformity in the NRC staff reviews. Each section in this SRP provides guidance on the

technical discipline who performs the review, 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 reguilations, and the conclusions that are sought

regarding the applicable sections in 10 CFR.

Application of this SRP is intended to cover only those aspect of the NRC regulatory mission
related to the licensing of a facility. As such, the SRP is helping focus the NRC staff
review on determining if a facility can be constructed and operated in compliance with the
applicable NRC regulations. A Tlicensing review is not intend to be a detailed eya)uation of
how exactly the facility will be operated. Specific information about implemen¥'of the ~ |
program outlined in an LA is accomplished through the NRC review of procedures and i
operations done as part of the inspection function. A breakdown of the difference between \ (>
licensing reviews and inspections is provided in Figure 2. The SRP is also intended to make | nuf
information about regulatory matters widely available and to improve communications and Y i
understanding of the staff review process by interested members of the public and the —
uranium recovery industry.

The SRP is written so as to cover ¢ variety of site conditions and plant designs. Each
section provides the complete procedure and acceptance criteria for all of the areas of
review pertinent to that section. For any given application, the staff reviewer may select
and emphasize particular aspects of each SRP 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 SRP section in the review of every 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 \ {b
proposed changes in detail. and should discuss the potential environmental and health and L
safety impacts, using the appropriate sections of this document for guidance. For f)éiﬂ
amendments, the focus of the review should be on just the changes proposed in the amendment. o
Reviewers should not review other previously accepted actions if 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 showing changes from the currently
accepted license. Like amendments, staff reviews should focus on those aspects of facility
operation that are different from what is in the accepted application. The licensee need
not resubmit a complete application covering all aspects of facility operation. Reviewers
should analyze the inspection history of the site to see if any major operational problems
have been identified over the course of the license term, and review changes to operations
from those currently found acceptable. If these are found acceptable, then the license is
acceptable for renewal.

The products that will be prepared by the NRC staff as a result of its review will be a
Technical Evaluation Report. and, if appropriate an EA with a Finding of No Significant
Impact. Preparation of an EA is required under the provisions of 10 CFR 51.20 unless: 1)
the staff finds based on the EA that it needs to prepare an Environmental Impact Statement
(EIS); 2) an EIS is needed by another Federal agency also involved in the action as a
cooperating agency; 3) an EIS would be needed because of the controversy at the site; or 4)
the action is categorically excluded by 10 CFR 51.22.

It is important to note that the acceptance criteria laid out in this SRP are for the
guidance of NMSS staff responsible for the review of applications to operate ISL facilities.
Review plans are not substitutes for the Commission's regulations and compliance with a
particular review plan is not required. Methods and solutions different from those set out
in the SRP will be acceptable if they provide a basis for the findings requisite to the
issuance or continuance of a Ticense by the NRC.



evalyation of information or data should clearly state the conclusions of the evaluation and should present
the amglyses and supporting data in sufficient detail to permit an independent reviewer to verify the r b/efult
Tables, Yne drawings, and photographs should be used wherever they contribute to the clarity and Srevity
of the application. The number of significant figures stated in numerical data should reflect the/accuracy
of the data. Bgscriptive and narrative passages should be brief and concise. In cases wherg/test results
to support conclysions are presented, the procedures, techniques, and identification of egliipment used
to obtain the test d¥a should be included. When computer codes have been used, the cogé name, version
number, and date showld be provided. Input and output data should be documented apfl the user manual

should be referenced.

Information previously s.ubm ed to the NRC may be incorporated into the appligation by reference. Each
reference should be clear and spgcific. That is, the reference should indicatg’by document, date, page.
and paragraph the information the'spplicant wishes to reference and provide/a discussion of the relevancs

of such information.

Pertinent published information relating\o a proposed site or facilify and its surroundings should be
referenced. Where published information oh\assumptions may be egSential to evaluate specific aspects of
the proposed activities, this information shoyld be included in/summary or verbatim form or as an

appendix to the application.?

An ISL mining operation may include one or more oOsg bogfes or welifields in the same general area plus
an associated processing plant. An applicant should addfess all projected activities over the anticipated
lifetime of operations to the extent possible. If the pfoposed operation is at the site of other licensed
uranium recovery activities, an applicant should congider th¢ cumulative or synergistic effects of directly

associated activities.

environmental report made prior to issuance of a source material licegse should be submitted to the NRC
in the form of replacement pages, figures, charts, graphs, or tables. Xhe date of the change should be

included on each page of replacement fnaterial. The applicant should réyiew the entire application and
related documents to eliminate any gontradictory statements or proposals ¥at may result from changes

to a particular chapter or section.

All pages of the application should b;yn{iacred and dated. Mny changes to the original LA or

Contents of an Application

ntain the information specified in items 1 through 8 of Xform NRC-2. The
information required ipitems 9 through 14 of Form NRC-2 should be incorporated intothe various items
identified in the chapters of the Regulatory Guide 3.46, Standard Format and Comkent of License
Applications Incl ing Environmental Reports for In-Situ Uranium Solution Mining (SFCG)\hat primarily
, in-plant radiation safcty. and environmental considerations. Particular attéqtion should
be given to e information requested in Chapter S, Operations, of the SFCG. Compliandg with the
specificatioyis delineated in chapter 5 is normally made a specific condition of the NRC operating license.

The application should

*The distinction between pertinent and gssential hinges on the effect that the information may have on the review of potential
impacts to public health and safety and the environment. Useful information that is not likely to impact public health and safety
or the environment is pertinent, whereas information that may reasonably be necessary for the review to ensure protection of
public health and safety and the environment is essential.

- Draft SRP, Revision 0 xix May 1997



The written specifications to be presented in the application in accordance with chapter 5 [these written
specifications are required by 10 CFR 40.31(h)] are related to information in other chapters. Accordingly.
chapter 5 of the SFCG should be reviewed in connection with other information throughout the review.
The following environmental concerns must also be addressed in these chapters:

"(\L)‘ The environmental impact of the proposed action

\

2 \Anv adverse environmental a,ffect?/ «that could not be avoided if the propcsal were
lemented Ve

3 Alternatiyes to the proposed aftion

“) The relationship betweed local short-term uses of the environment (e.g., uranium
recovery activities) ang/the maintenance and enhancement of long-term productivity

5 Irreversible and irfetrievable commitments of resources associated with the proposed
operations

General guidance for filing”a LA is provided N¢ '0 CFR 40.31. General guidance regarding the
requirements that must be/met prior to the issuance wf a specific license is provided in 10 CFR 40.32.

The specific informatiog required by the staff to supporbevaluation of an LA is identified in the SFCG.
The SRP sections cogrespond to the SFCG sections. ind ar&\gumbered in a matching manner. The NRC

must determine whether the proposed activities will result in sgdue risk to the health and safety of the
public or will ad{ersely affect the environment.

Althougtyl(e NRC has no regulations specifically addressing ISL opesations, the requirements of
10 CFR 40, appendix A and 10 CFR Part 20 are generally applicable and prqvide the basis for many
acceptaéce criteria and review procedures in this SRP. Material from a variety of regulatory guides

and technical positions has also been incorporated.

General Review Procedure

The general licensing process is outlined in the flow diagram provided in figure 1. The steps of the LA
review process are described in the following paragraphs.

Acceptance Review

submltted This review requires a companson of the subpfitted informationAo the information identified /eueqr

in the SFCG. The apphcauon will be considered

provides appropriate analyses and design mformatlon to demonstrate hat the apphcable acceptance criteria
will be met. The_reviey hould _request.-additiopat-informatioty‘as—appropria em-the applicant,

keepmg- omplete apph ion will speed the detailed review of
the apphies safety-cvahaatiomr Tepo R, 211d development of an environmental

assessmenL.tEA)-os-El-s.-Ihe mftr should complete the afceptance review and transmit the results

to the applicant within 30 days offreceipt oUhe application. ¢ L~ .0 L ree el i e

at (‘k Whetd ‘C\o‘ ’ 1 ) N ,.\t,f‘ n\‘pay\'ho;( tom N :Qed’f-d!l +a
A T ""\..«‘ . t“.ﬂ':‘,' o e \’. @‘A\ (ai g e (~ pf
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reflects an adequate reconnaissance and physical examination of the pégional and site conditions, and i §
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evaluation of information or data should clearly state the conclusions of the evaluation and should present
the anglyses and supporting data in sufficient detail to permit an independent reviewer to varify the result.
Tables, ine drawings, and photographs should be usea wherever they contribute to the clarity anc}b/re»m
of the appligation. The number of significant figures stated in numerical data should reflect thesaccuracy
of the data. Descriptive and narrative passages should be brief and concise. In cases whergtest results
to support conclysions are presented, the procedures, techniques, and identification of eghiipment used
to obtain the test dta should be included. When computer codes have been used. the cogé name, version
number, and date showld be provided. Input and output data should be documented apfl the user manual

should be referenced.

Information previously submited to the NRC may be incorporated into the appljdation by reference. Each
reference should be clear and sggcific. That is, the reference should indicatg’by document, date, page.
and paragraph the information the'gpplicant wishes to reference and provide discussion of the relevancs

of such information.

Pertinent published information relating\o a proposed site or facilfy and its surroundings should be
referenced. Where published information oNassumptions may be esfential to evaluate specific aspects of
the proposed activities, this information sh summary or verbatim form or as an

appendix to the application.?

es or wellfields in the same general area plus
ess all projected activities over the anticipated
‘oposed operation is at the site of other licensed
cumnulative or synergistic effects of directly

An ISL mining operation may include one or more oxg b
an associated processing plant. An applicant should a
lifetime of operations to the extent possible. If the
uranium recovery activities, an applicant should con
associated activities. Vs

All pages of the application should be numbered and dated.\ y changes to the original LA or
environmental report made prior to issuance’of a source material licegse should be submitted to the NRC
in the form of replacement pages, figure$, charts, graphs, or tables. The date of the change should be
included on each page of replacement fnaterial. The applicant should réyiew the entire application and
related documents to eliminate any gontradictory statements or proposals ¥iat may result from changes

to a particular chapter or section,

ntents of an Applicati n/

The apphcatlon should gt(ntam the mformatlon specified in items 1 through 8 of orm NRC-Z The

be given to tHe mformanon requested in Chapter 5, Operations, of the SFCG Comphan with the
speciﬁcatio;é delineated in chapter $ is normally made a specific condition of the NRC operatin license.
|

The distinction between pertinent and essential hinges on the effect that the information may have on the review of potential
impacts to public health and safety and the environment. Useful information that is not likely to impact public health and safety
or the environment is pertinent, whereas information that may reasonably be necessary for the review to ensure protection of
public health and safety and the environment is essential.
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The written specifications to be presented in the application in accordance with chapter 5 [these written
specifications are required by 10 CFR 40.31(h)] are related to information in other chapters. Accordingly.
chapter 5 of the SFCG should be reviewed in conrection with other information throughout the review.
The following environmental concerns must also be addressed in these chapters:

tQ The environmental impact of the proposed action

'\

2 \»\n\ adverse environmental cffects that could not be avoided if the propcsal were
lemented //

3) Alternatiyes to the proposed a€tion

betweed local short-term uses of the environment (e.g., uranium

4) The relationshi
ang’the maintenance and enhancement of long-term productivity

recovery activiti
&) Irreversible and irfetridvable commitments of resources associated with the proposed
operations

General guidance for filing"a LA is provided ¢ '0 CFR 40.31. General guidance regarding the

requirements that must bg/met prior to the issuance X a specific license is provided in 10 CFR 40.32.
The specific informatiox required by the staff (0 supporievaluation of an LA is identified in the SFCG.
The SRP sections coprespond to the SFCG sections. ind ard\gumbered in a matching manner. The NRC
must determine whether the proposed activities will result insgdue risk to the health and safety of the

public or will adﬁrsely affect the environment.

tions, the requirements of
vide the basis for many

Althoug!yn‘é NRC has no regulations specifically addressing ISL op
regulatory guides

10 CFR 40, appendix A and 10 CFR Part 20 are generally applicable and
acceptz‘ce criteria and review procedures in this SRP. Material from a variety of

and technical positions has also been incorporated.

General Review Procedure

The genera) licensing process is outlined in the flow diagram provided in figure 1. The steps of the LA
review process are described in the following paragraphs.

IR WS
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Acceptance Review Comy' ,
w
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h 3
“ The stafi will conduct an acceptance revie: of the LA to dgtérmine the completéness of the information ¢ey. 1/

submitted. This review requires a comparison of the subitted informationAo the information identified rewex’
in the SFCG. The applxcauon will be considered if the information provided is complete, @2 oleq,,
reflects an adequate reconnaissance and physical examination of the pégional and site conditions, and in §
provides appropriate analyses and design mformanon to demonstrate bat the appl:cable acceptance criteria

will be mct h ) hould _req dd informattoryas—approprix . e applicant,
keem : t omplete apph ion will speed the detmled review of
the app i safety-evahratiom TEpO BRY. a1 development of an environmental
assrssman.(.EA)—o;-ELS—Ihc r should complete the : ceptance review and transmit the results
to the applicant within 30 days oa reccnpt oﬂhe application. # L w 44y * .. rwe e f =i
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NRC Staff
Acceptance Review

License Application Submitged

Federal Register Notice:
(1) Receipt of applicauon
\Y) Opportunity for Hearing

. 1
y Y L !
Preparation of 1

NHPA Section 106 Process NEPA Process (10 CFR 51) Safety EvpitTtion Report ]
- (10 CFR ad 40) :

I ]

y OR ¥ ] \ ) !

7 |

|
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I

|

Preparation of Environmental Asscssment
Envir al Impact
Statement ]
Y
o NRC Hearing Process
Significant Impacts? (l0CFR2)

3

NRC Environmental
Justice Consultation
No
Consultation with Affected
> Sutcup
( M & L]
a‘m.\ 64’1{?16?\ 1R ,eJ, lda e & ¥

Finding of No Significant

OR lmpact (FONSD

Final
Safety Evatustion Report

!

Memorandum of Agreement
betwees SHPO and Interested Parties

Applicant's Opportunity for
Hearing

——-——-————————___—..——————_—-1

Material License Issucd
(after 30-day EPA review of EIS)

Applicant's Appeal o the
Commission No

Figure 1. Licensing process for ld CFR Part 40 licenses
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Detailed Review

Following completion of the acceptance review, the staff wil! conduct a detailed technical review of the
application. The results of this review and the basis for concurrence in or rejeciion of the requested
licensing action are documented by the NRC in an SER and either an EA (10 CFR 51.30) if there is a
finding of no significant impact, or an EIS (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, ecrnomic, and technical evidence provided by the
applicant to support the ability of the proposed facility to meet applicable regulatory requirements.

The Standard Review Plan

is_written to address a variety of site conditions, facilities, effluent co T-Operations,
environmental mottitor roundwater restoration, reclamation activities;"and decommissioning
activities. Each SRP section proWiew procedures eptance criteria for the areas of
review pertinent to that section and addresses ¢ e reviewed, the bases for the review, how
to accomplish the review, and the conclusions ¢hat’ are soughr: ver, for any specific LA, the staff
reviewers may select and emphasize partitular aspects of each SRP section riate. In some cases
the features of an LA may,bt.{fﬁciemly similar to earlier submittals that a complé€ igew is not
needed. For these and-Gther similar reasons, the stafy may decide not to carry out all of the review steps
listed in section in detail. Each SRP section is organized into five subsections described in the

following paragraphs.
L. Areas of Review

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 LA that must be reviewed by each

technical reviewer.
II. Review Procedures

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.

IIIL. Acceptance Criteria

This subsection identifies the applicable NRC reulatory requirements and delineates criteria that can be
applied by the reviewer to determine the acceptability of the applicant compliance demonstration. 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 (ASTM) standarasy, 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 LAs. Applicants may take approaches to demonstrating compiiance that are ret-eommetent
wiihi the reviamespesoRlewes—nd acceptance criteria in this SRP. 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
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review and accept new or different solutions and approaches. Thus, applicants proposing solutions and
approaches to safety problems or safety-related design areas other than those described in this SRP@ N
expect longer review times and NRC request 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
LA, to avoid the impact of the additional review time for individual cases. ,

zF .

Iv. Evaluation Findings t é o ww,«i J oY e S

This subsection presents general conclusions angA£indings of the staff that result from review &f each area
of the LA. Conclusions and findings for a specjfic LA and review area are dependent on the sitg and type
of licensing action being considered. For eacly SRP section, a conclusion is included in the-SER in which
results of the review are pubhshed Thé contains a description of the review; an-identifrcation of
- ant, mcludmg aspects of the rev1ew selected or emphas:zed whieh-areas

‘ - where the facility

dev1ate from the cnterta stated in the SRP; and the bases—for—any

' ions. ER »

V. References

This subsection lists any applicable references.

SRP Updates

The SRP 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. A revision number and publication date
are printed at a lower corner of each page of the SRP. Since individual sections will be revised as needed,
the revision numbers and dates may not be the same for all sections. Corresponding changes to the SFCG

will be made as required.
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- 1.0 PROPOSED ACTIVITIES

This chapter of the application should summarize the overail proposed activities for which a license is
requested in sufficient detail to permit the reviewer to obtain a basic understanding of the proposed
activities and potential environmental impact. Review of the subsequent chapers can then be accomplished
with a better perspective and with recognition of their relative importance to the overall operations.

The reviewer will examine the summary of the proposed activities {or which a license is
requested to gain a basic understanding of those proposed activities and their potential for causing a®
environmental impact. For the purposes of license renewals or amendments and to gain an understanding
of facility history since the previous license issuance, the reviewer should also examine the record of
amendments and inspection results and the summary of changes to operating activities, if any, that are
propo:;f in the license application (LA).

1.1 AREAS OF REVIEW 4&#“3’%

500‘ v % NM The staff should review the corporate entities involved; the location of the proposed activities;

d ownership; ore-body locations and estimated U,O, content; proposed solution mining method and

( .
b‘t" b " Pecd ry processes; operating plans, design throughput and anticipated annual U,0, production; estimated

schedules for construction, startup, and duration of operation; plans for project waste management and
disposal;*plans for groundwater quality restoration, decommissioning, and land reclamation; and surety
arrangements covering eventual facility decommissioning, groundwater quality restoration, and site
reclamation. Applications for licenses authorizing commercial-scale operations should rely heavily on
results from research and development operations as a basis for the proposed processes, operating plans
(including plans for groundwater quality restoration), and assessment of potential environmental impact.

1.2 REVIEW PROCEDURES

Selection and emphasis of various aspects of the areas covered by this standard review plan
(SRP) section will be made by the reviewer. The judgment on the areas to be given attention during the

review is to be based on an inspection of the material presented; prior knowledge of the site anc its

operating history; whether the LA is an application, a renewal, or an amendment; and whether items of
special safety significance are involved.

The reviewer should determine whether the LA provides a sufficiently comprehensive summary
of the nature of the facilities, equipment, and procedures to oe used in the proposed in situ leach (ISL)

activity. For a renewal of an existing license, the reviewer should examine the summary of proposed
changes since the license was last granted to provide a basis for determining the potential health, safety,

and environmental effects of these changes.
1.3 ACCEPTANCE CRITERIA

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

Draft SRP, Revision 0 1-1 May 1597



10 CFR 51.41 gives the Nuclear Regulatcry Commission (NRC) authority to require an
applicant to submit such information as may be useful in aiding the NRC to comply with section 102(2)

of the National Environmental Policy Act (NEPA).

The description of the proposed activities is acceptable if

(1

(09

Draft SRP, Revision 0

The LA summary of proposed activities xﬂpﬂu includeSdescriptions of the following
items that are sufficient to provide a basic understanding of the proposed activities and
their potential 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 (SFCG) (Nuclear

Regulatory Commission, 1992).
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Corporate entities involved

The location of the propcsed facilities

Land ownership

Ore-body locations and estimoted U Og coatent

Proposed solution mining methoa and recovery process

Operating plans, design throughput, and annual U,0; production

Estimated schedules for construction, startup, and duration of operations

Plans for project waste management and disposal

Plans for groundwater quality re-:oration, decommissioning, and land reclamation

Surety arrangements covering eventual facility decommissioning, groundwater
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
‘s Bg UX Devien (——

oY Pyuvdw) opc
Applications for comme/ﬁal/-scale operations include results from research and
development operations/as a basis for the proposed processes, operating plans,
groundwater quality restoration, and assessment of potential environmental impact.

or Jicense #enewals, previous, submj are referenked so

th are

readily avail
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1.4 EVALUATION FINDINGS

No specific evaluation finding will be made for-the Proposed Activities section. The reviewer
should use the summary in this section of the LA to gain a basic understanding of the proposed activities
and their potential health, safety, and environmental impact. The reviewer should determine whether the
summary is sufficient to support the review of the LA and should document any inadequacies in the

sufficiency of the summary.

) The reviewer should keep in mind that this section is meant to be a2 summary of the proposed
’ activities and that detailed information is provided in other sections of the LA. A lack of sufficient detail
in the introduction may slow the review process, but should not be used as justification for rejecting the

LA.
1.5 REFERENCES

Nuclear Regulatory Commission. 1982. Standard Format and Content of License Applications, Including
Environmental Reports, for In Situ Uranium Solution Mining (SFCG). Regulatory Guide 3.46.
Washington, DC: U.S. Nuclear Regulatory Commission, Office of Standards Development.
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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, wellfields, and all principal
structures such as waste ponds, evaporation ponds, 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 ISL 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) ~nd nonapplicant 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 a:id completeness of the basic data in order to
determine that the site location and layout proposed in the LA are complete and accurate, and the site
information is sufficient to evaluate the location of the proposed facilities relative to key features and

activitics.

The staff should examine maps and drawings provided in the LA and associated environmental
reports to determine whether they provide sufficient detail to locate the site regionally relative to local
political subdivisions and natural 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 likely to 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
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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 and effects of site activities on local
flora and fauna from the location maps. Staff should determine that the scale and clarity of the maps are

adequate to conduct the -required environmental rm-paet—as?es?me
Necefien LN Ty Nu S

2.1.3 Acceptance Criteria

Acceptance ..dteria for this SRP section are based on meeting the following regulatory
requirements.
an

10 CFR Part 40.31 requires the submission of bott@LA and an environmental report (ER) that
meets the requirements of 10 CFR 51.45 for source material licenses. The Commission has adopted a
policy of allowing a single LA package to meet the requirements of both these documents. Inasmuch as
the LA may serve as an ER, it is necessary for the application to contain a description of site
characteristics that adequately portrays the premining environment and the anticipated effects of mining
operations. The SFCG (Nuclear Regulatory Commission, 1982) has been prepared by the NRC to aid
applicants in the development of application packages that meet the requirements of 10 CFR 40.31 and
10 CFR 51.45. A thurough site characterization will partially fulfill the requirements of 10 CFR 51.45.

The description of the site location and layout is acceptable if

(1) Maps are provided that show geologic features, wellfields, and all planned principal
structures such as waste ponds, evaporation ponds, monitoring wells, deep injection

wells, and recovery plant buildings.
(2) Maps are provided to show exclusion area boundaries and fences.

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

subdivisions.

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

(5) 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 ISL

facilitv.

{6) The proposed ISL 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 ISL facility. Maps are at an appropriate scale and are

clear and readable.

(7)  Data sources are documented. " vt Sedr @) USES o5 Ve o anvmd, Y
k.(-ﬂ‘ |7LJ e

® Maps mcludlp desxgnatxon of scale, orientation (e.g., MNorth arrow), and geographic
coordinates.
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Q> Wr‘\é’ urénewal, legible maps from earlier submittals cenmbe used, with proposed

universal transverse\mercator (UTM) coordinates with appropriate Northing and Easting in meters.
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2.1.4 Evaluation Findings Jecumed

changesvhighlightedtgaddition to maps, the applicant may provide tabular locations of facilities using

The staff should determine, based upon a review of the descriptions of site location and layout
whether the infouwation is sufficient (0 support the evaiuation of the facilities and any conceptual or
numerical models used in the LA. The staff should also document any concerns regarding the site location
and layout. If the staff determines that the description of the site location and layout is sufficient to meet
the regulatory requirements and acceptance criteria identified in section 2.1.3, then the following findings

will be made:

(1) The 1escription of the site location and layout is adequate to allow an assessment of the
relationship of the site to surrounding features and activities in accordance with the
requirements of 10 CFR 40.31 and 10 CFR 51.45.

\ (2) The description of the site location and layout is adequate to allow evaluation of the
potential impact of the facility on the surrounding area in accordance with the
requirements of 10 CFR 40.31 and 10 CFR 51.45.

2.1.5 References

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

2.2  USES OF ADJACENT LANDS AND WATERS

2.2.1 Areas of Review

The staff shall review descriptions of the nature and extent of present and projected land use
(e.g., agriculture, sanctuaries, hunting, grazing, industry, rerreation, roads), any recent trends or changes
in population or industrial patterns, and any other nuclea&cl cycle facilitics located or proposed within
an 80 km (50 mi) radius of the site. ..
Trove, "?

The staff shall also review tables showing, for each of the 22 1/2-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 shall include the location, nature, and amounts of present and projected surface
and groundwater use (e.g., water supplies, itrigation, 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.



Tabulated data on both present and projected future water use will be evaluated including
location, distances, withdrawal rate, return rates, type of water use, source and projectica of water use

estimates, and abandoned well locations.

2.2.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

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) #adius surrounding the proposed facilities [0.8 km
(0.5 mi) for research and development operations] t¢ assess the potential impacts of ISL mining on

adjacent properties. §e L sl o &7
‘4 . Thave §. owlv

The staff should determine that the LA contains the location of residence and groundwater
supply-wells as well as surface water reservoirs and the estiiaated use of water in the lands surrounding
the site of the proposed facility. Data sources should be referenczd. This information should be evaluated
to determine whether it delineates the likely impact(s) of the facility, under both normal operating
conditions and accidents, on the groundwater, surface vater, and population (both human and animal)
near the site. The reviewer should determine that within a 3.3 km (2 mi) radius, the nature and extent
of present and projected water and land use and any other trends or changes infpopulation 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. L e Sl (DWJ.,)

For license renewals, particular attention shLould be paid to changes in land and water use
patterns. Earlier submittals can be incorporated by reference, but the application should provide the most
recent land and water use statistics so that the reviewer can assess the current and future impact of the

facility.
2.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission of both » LA and an ER that meets the requirements of
10 CFR 51.45 for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve as an ER,
it is necessary for the application to contain a description of site characteristics that adequately portrays
the premining environment and the anticipated effects of mining operations. The SFCG has been prepared
by the NRC to aid applicants in the development of application packages that meet the requirements of
10 CFR 40.31 and 10 CFR 51.45. A thorough site characterization will partially fulfill the requirements

of 10 CFR 51.45.

24
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Information on uses of adjacent lands and waters is accéptable if

1)
water uses, such that the risks imposed by ISL mining operations can be adequateiy
assessed.
ord s ensitomt ( Sk wadurt ).
Although the specific requirements nfay vary from site to site, the general purpose of
dete...aning land and water use pafterns is to provide supporting data for exposure Yo
calculations amd cost-benefit analyses NRC has historically found that 2 2 mi raﬁS?En—)
— the f the proposed mining site is an acceptable area for which land and water use
data should be collected. Cne acceptable method of presenting this data is for the
applicant to provide the information requested in the SFCG (Nuclear Regulatory

Commission, 1982), section 2.2. The information presented should include

(2 Maps showing the locations of nearest residences, groundwater supply wells, and
abandoned wells.

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

(©) Present and projected water use estimates by type for both groundwater and
surface water, including present and projected withdrawal, and descriptions of
the methodology and sources used to develop projections.

( Peesent ojected r rates, i ropriage; deseriptio the

ethodglogy sougets used to devélop prajections.

(e) For groundwater wells: well depth, groundwater elevations, flow rates,
drawdown, and a description of the producing aquifer(s).

® 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 rm) of the
wellfield boundary.

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

(h) For commercial facilities, the location of any other nuclear fuel cycle facilities
located or proposed within an 80 km (50 mi) radius of the site.

(2) For each of the 22.5-degree sectors centered on the 16 cardinal compass points, the

Information is presented in detail sufficient for understanding the surrounding land and

information identified in section 2.2.3 of the SFCG (Nuclear Regulatory Commission,
1982) concerning human residences, nearest site boundary'(ies) to residences, surface and
groundwater use, and projected water use is provided. As described in section 2.2 of the
SFCG (Nuclear Regulatory Commission, 1982), appropriate presentation of the data
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should include mapped data as appropriate, and a tabular summary for each of the 22.5
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.

enevic B S
g\&wf, (.QL Data sources are docu@d,

(4) Maps include designation of scale, orientation (e.g., North arrow), and geographic
«oordinates.

2.2.4 Evaluation Findings

The staff should determine, based upon a review of the descriptions of the uses of adjacent lands
and waters, whether the information is sufficient to support the evaluation of the facilities and any
conceptual or numerical models used in the LA. The staff should also document any concerns regarding
uses of adjacent land and waters. If the staff determines that the description of the uses of adjacent land
and waters is sufficient to meet the regulatory requirements and acceptance criteria identified in

section 2.2.3, then the following findings will be made:

(1)  The description of the uses of adjacent land and waters is ag‘eqaate to allow an assessment
of the effects of the proposed ISL operations on land use and water supplies in
accordance with the requirements of 10 CFR 40.31 and 10 CFR 51.45.

Cle? LJM

(2) The description of the uses of adjacent land and waters is s&ﬁc’r&'m to support the site
description and any conceptual and numerical models used in the LA in accordance with
the requirements of 10 CFR 40.31 and 10 CFR 51.45.

2.2.5 References

Nuclear Regulator; T .:umission. 1982. Standard Format and Content of License Applications, Including
Environmental Reports, for In Situ Uranium Solution Mining (SFCG). Regulatory Guide 3.46,
Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.

2.3 POPULATION DISTRIBUTION

2.3.1 Areas of Review

The staff should revicw 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
activities in the format specified in the SFCG (Nuclear Regulatory Commussion, 1982). The staff will
review the basis for population projections.

In addition, for commercial-scale operations, the staff will review descriptive material giving
significant population and visitor statistics of neighboring schools, plants, hospitals, sports facilities,
residential areas, parks, etc., within 3.3 km (2 mi) of the ISL operations. The review wili inclu_.
appropriate available food production data in kg/yr for vegetables (by type and totals), meat (all types),
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and milk and any available furure prediciions for this prodhétidﬁ by local governmental, industrial, or
institutional organizations within 3.3 km (2 mi) of the site boundary.

2.3.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The reviewer should determine that data has been tabulated and presented in pie segments as
described in section 2.3 of the SFCG (Nuclear Regulatory Commission, 1982). The basis for population
projections should be described. Recent agricultural production data should be included 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 has been used and that the data presented will support subsequent exposure-dose calculations

and risk assessments.

2.3.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission of both a LA, and an ER that meets the requirements
of 10 CFR 51.45 for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve as an ER;’
it is necessary for the application to contain a description of site characteristics that adequately portrays
the premining environment and the anticipated effects of mining operations. The SFCG (Nuclear
Regulatory Commission, 1982) has been prepared by the NRC to aid applicants in the development of
application packages that meet the requirements of 10 CFR 40.31 and 10 CFR 51.45. A thorough site
characterization will partially fulfill of the requirements of 10 CFR 51.45.

@5 . The description of the population distribution is acceptable if

(1)  Population data fsoaT thadate=us-ave-pronided based on generally accepted sources
such as the U.S. Census Bureau, and 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 operation marked with
concentric circles at 1, 2, 3, 4, 5, 10, 20, 30, 40, 50, 60, 70, and 80 km divided into
22 1/2 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.
The distance to the nearest residence is noted for each sector.
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(4)  Descriptions of significant population and visitor statistics of neighboring schools. plants.
hospitals, sports facilities, resicential areas, parks, and forests within 3.3 km (2 mi) of
the proposed ISL facility based on.generally accepted sources such as U.S. Census
Bureau, and state and local agencies are provided, with identification of data sources.

(5)  Food production data (kg/yr) for vegetables, meat, and milk based on generally accepted

@) sources such as U.S. Department of Agriculture, Farm Bureau, and state and local

agriculture services are provided, ‘vith identification of data sources.

- Projections—are—included of 'population. visitor, and food production data over the
expected life of the ISL facility (typically tens of years).

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

2.3.4 Evaluation Findings 1 T

The staff should determine, based upon a review of the description of the population distribution
near the site whether the information is sufficient to support the evaluation of the facilities and any
conceptual or numerical models used in the LA. The staff should also document any concerns regarding
the description of the population distribution. I: tne staff determines that the description of the population
distribution is sufficient to meet the regulatory requirements and acceptance criteria identified in
section 2.3.3, then the following findings will be made. "

(1) the populatiof: distribution”in the egion of the proposed ISL

‘”"x l& ’{)76‘1"’&:0'\ Ca()c,(/h'“*]

(20  The description of the population distribution’is jent-to support the site description
and any conceptual and numerical models used in the LA in accordance with the

requirements of 10 CFR 40.31 and 10 CFR 51.45. o ceperU |

2.3.5 References

Nuclear Regulatory Commission. 1982. Standard Format and Content of License Appl‘-ations, Including
Environmental Reports, for In Situ Uranium Solution Mining (SFCG). Regulatory Guide 3.46,
Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.

24 REGIONAL HISTORIC, ARCHEOLOGICAL, ARCHITECTURAL,
SCENIC, CULTURAL, AND NATURAL LANDMARKS

2.4.1 Areas of Review

The staff will review discussions of the historic, scenic, archeological, architectural, cultural,

and natural significance, if any, of the proposed site and nearby areas, with specific attention to the site

2-8
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and nearby areas listed ifi ‘the National Registry of Natural-Landmarks and properties included in or
eligible for inclusion in the National Register of Historic Places. :

The staff will 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 evidence of
contact with the appropriate state historic preservation officer (SHPO), including 2 copy of the SHPO
comments concerning the effect of the facility on historic, archeological, architectural, and cultural

resources.

The review will include information on whether new roads, pipelines, and utilities for the
proposed activity will pass through or near any area or location of known historic, scenic, cultural,
natural, archeological, or architectural significance.

2.4.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment: and whether items of special safety significance are

involved.

The staff should determine that the applicant has used the appropriate databases and records to
identify historic, archaeologic, scenic, cultural, or natural landmarks that are found within the study
region. The staff should determine that the locations and descriptions of the features are adequate to allow
an evaluation of any potential impacts of the proposed facilities on the landmarks. Of particular interest
are features included in the national Registry of Natural Landmarks and/or the National Register of
Historic Places. Means to consider and treat such data are discussed in the SFCG (Nuclear Regulatory
Commission, 1982). The data presented should support the determination of estimates of long-term costs
in terms of potent’ ' *~nairment of the aesthetic or recreational values of such landmarks. It is important
that the application document evidence of contact with knowledgeable sources when no landmarks are
identified by the applicant within the study area. The likely impact of the presence of new roads,
pipelines, or other utilities on areas and locations of known historic, scenic, cultural, natural,
archaeologic, or architectural significance should be reported. The applicant should provide evidence of
conferring with the SHPO and that the information provided is in concurrence with the National Historic
Preservation Act (NHPA), section 106.

2.4.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
regzirements.

10 CFR 40.31 requires the submission of both a LA, and an ER that meets the requirements
of 10 CFR 51.4S for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve an ER,
it is necessary for the application to contain a description of site characteristics that adequately portravs
the premining environment and the anticipateq effects of mining operations. The SFCG (Nuclear
Regulatory Commission, 1982) has been prepared by the Commission to aid applicants in the
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development of application packages that meet the requirements of 10 CFR 40.31 and 10 CFR 51.45.
A thorough site characterization will partially fulfill the requirements of 10 CFR 51.45.

The description of regional historic, archeological, scenic, cultural, and natural landmarks is

acceptable if

(1) A listing of all areas included in or eligible to be included in the National Registry of
Historic Landmarks is provided.

(2) A listing for all of properties included in or eligible for inclusion in the National Register
of Historic Places is provided.

(3) A map is included showing all identified historic landmarks and historic places with
respect to the location of facilities such as buildings, new roads, wellfields, pipelines,
evaporation ponds, and utilities that might affect these areas.

(4) Discussions are incorporated of the treatment of areas of historic, archeological,
architectural, scenic, and cultural significance that follow guidance equivalent to that
provided by the National Park Scrvice Preparation of Environmental Statements:
Guidelines for Discussion of Cultural (Historic, Archeological, Architectural) Resources,
August 1973 (National Park Service, 1973). Where appropriate, tribal authorities have
been consulted for possible impact on INative American cultural resources.

(5) Evidence is provided of contact with the appropriate SHPO and tribal authorities. This
evidence includes a copy of the SHPO and tribal authority comments concerning the
effects of the proposed facility on historic, archeological, architectural, and cultural

resources.

(6) The applicant presents a memorandum of agreement between the SHPO, tribal
authorities, and other interested parties regarding their satisfaction with regard to the
protection of historic, archeological, architectural, and cultural resources during cite

construction and operations. Tie'NRC should notenferce the canditiens-ef-tire NHPA.

(7)  The aesthetic and scenic quality of th: site is rated in accordance with the U.S. Bureau
of Land Management (BLM) Visual Resource Inventory and Evaluation System (U.S.

Bureau of Land Management, 1978).

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

the proposed facxlxty

2.4.4 Evaluation Findings

The staff should determine, based upon a review of the descriptions of regional historic,
archeological, architectural, scenic, cultural and natural landmarks near the site, whether the information-
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is sufficient to support the evaluation of the facilities and any conceptual or numerical models used in the
LA. The staff should also document any corcerns regarding the regional historic, archeological.
architectural, scenic, cultural and natural landmarks near the site. If the staff determines that the
descriptions of regional historic, archeological, architectural, scenic, cultural, and natural landmarks near
the site are sufficient to meet the regulatory requirements and acceptance criteria identified in

section 2.4.3, then the following findings will be made. ; ,
¢ Shhadld  epmimbi Contlodi et wotleppidto

le ¢ . .
M T i ional historic, archeological, architeciural, scenic, culiural, and

nafural landmarks iukﬁb‘?bg%ﬁr,{he-pmposed ISL operations w—adcquatc—ee—al-l—ew an

~r0<4T e requirements of 10 CFR 40.31 and 10 CFR 51.45. .’ S —

(2) The applicant has consulted with and obtained necessary concurrences from the
appropriate federal, state, and tribal authorities with respect to the management of the
regional historic, archeological, architectural, scenic, cultural, and natural landmarks in
the region of the proposed ISL operations in accordance with the requirements of
10 CFR 40.31 and 10 CFR 51.45.

2.4.5 References

National Park Service. 1973. Preparation of En.irrnmental Statements: Guidelines for Discussion of
Cultural (Historic, Archeological, A.cnitectural) Resurces. Washington, DC: National Park

Service.

Nuclear Regulatory Commission. 1982. Standard Format and Content of License Applications, Including
Environmental Reports, for In Situ Uranium Solution Mining (SFCG). Regulatory Guide 3.46.
- Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.

U.S. Bureau of Land Management. 1978. Upland Visual Resource Inventory and Evaluation. BLM
Manual Section 8411. Washington, DC: U.S. Department of the Interior.

2.5 METEOROLOGY
2.5.1 Areas of Review

Tae staff should review descriptions of the atmospheric diffusion character’~tics of the site and
its sarrounding area based on data collected onsite or at nearby meteorological stations. The data to be

reviewed include

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

(2) Onsite meteorological data mcludmg locations and heights of instrumentation, descriptions

- of instrumentation, and afww of onsite joint frequency distribution

. data.
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(3) Miscellaneous data including annual arerage mixii.g 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 exjsting levels
of air pollution, the relationship of the regional meteorological data to the local data, the 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 will also include data on averages of temperature and humidity.

2.5.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determine whether the application includes sufficient local and regional scale
meteorological information to support estimates of the potential for airborne radionuclide transport from
the proposed ISL operation to the surrounding area anc for determination of airborne pathway inputs to
risk assessment models. This information may include NWS data and onsite monitoring data, or data from
local meteorological stations, and any maps or tables that describe meteorological conditions at the si:e
and surroundmg area. Section 2.5 of the SFCG (Nuclear Regulatory Commlsswn 1982) contains a list
of meteorologlcal data requirements. ological data

x> 1 (2) A -summary of meteorological inputs used in radiological risk models such as
N o - MII_DOS Area.
\b . I B el e e

2.5.3 Acceptance Criteria
Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission o1 both an LA ard an ER that meets the requirements
of 10 CFR 51.45 for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve an ER,
it is necessary for the application to contain a description of site characteristics that adequately portrays
the premining environment and the anticipated effects of mining operations. The SFCG has been prepared
by the NRC to aid applicants in the development of application packages that meet the requirements of
10 CFR 40.31 and 10 CFR 51.45. A thorough site characterization will partially fulfill the requirements

of 10 CFR 51.4>.
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The description of meteorology is acceptable if

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

installations is provided.

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.

(2) Data from local meteorological weather stations supplemented by data from an onsite
menitoring program are provided.

The onsite program should be designed in accordance with Regulatory Guide 1.23, Onsite
Meteorological Programs (Nuclear Regulatory Commission, 1972), and Regulatory Guide
3.63, Onsite Meteorological Measursment Program for Uranium Recovery Facilities -
Data Acquisition and Reporting (Nuclear Regulatory Commission, 1988).

(3) Consideration of relationships between regional weather patterns and local meteorological
conditions based on weather station data and the onsite monitoring program 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.

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

Information on potential for air pollutica 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 Standards (NAAQS) as being
in attainment (below NAAQS) or nonattainment (above NAAQS) status.
-
(5) A minimum of one full year of joint frequency data presented with a joint data recovery
of 90 percent or more is provided.

(6) The sources of all meteorological and air'quality data are documented.

Evaluation Findings

The staff should determine, based upon a review of the descriptions of the meteorological

haracteristics of the site, whether the information is sufficient to support the evaluation of the facilities
any conceptual or numerical models used in the LA. The staff should also document any concerns
garding the descriptions of the meteorological characteristics of the site. If the staff determines that the
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descriptions of the meteorological characteristics or the site are sufficient t0 meet the regulatory
requirements and acceptance criteria ideniifi=d in section 2.5.3, then the following findings will be made:
o
(1)  The description of the meteorological characteristics of the site is adequate to allow an
assessment of the potential impact of the site on the surrounding area, particularly with
respect to the spread of airborne ~~ntamination in accordance with the requirements of
10 CFR 40.31 and 10 CFR 51.45.
e P
{2)  The description of the meteorological characteristics of the site is sufffcient to support the
site description and any conceptual and numerical models used in the LA in accordance
. with the requirements to 10 CFR 40.31 and 10 CFR 51.45.

2.5.5 References

Nuclear Regulatory Commission. 1972. Onsite Meteorological Programs (Safety Guide 23). Regulatory
Guide 1.23. Washington, DC: Nuclear Regulatory Commission, Office of Standards

Development.

Nuclear Regulatory Commission. 1982. Standard For-aat and Content of License Applications, Including
Environmental Reports, for In Situ Uranium Solution Mining (SFCG), June. Regulatory
Guide 3.46. Washington, DC: Nuclear Rezulatory Commission, Office of Standards

Development.

Nuclear Regulatory Commission. 1988. Onsite Meteorological Measurement Program for Uranium
Recovery Facilities - Data Acquisition and Reporting. Regulatory Guide 3.63. Washington, DC:
Nuclear Regulatory Commission, Office of Standards Development.

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 pertiuent literature and field investigations. This will
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 nearty 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 will be evaluated. All conclusions regarding
the lateral continuity and vertical thickness of the ore zone(s), surrounding lithologic units, and confining
zones as based on lithologic logs from core and drill cuttings, zeophysical data, remote-sensing
measurements, and the results of other appropriate investigations will be reviewed.

The staff will review the information presented on any economically important minerals and
energy-related deposits in addition to the uranium ore, including the potential impact of production of
such related deposits on the uranium leach facility.

2-14



Daia on the geochemuiry of the Ote zone and the geviogr zones inmediately surrounding the
ore zone that will or could be arfected by injected iixiviant should 5« evatuated. Information on unique
minerals (including those that might be affected vy flitid movemenr asseciatd with the proposed project,
such as bentonite) or paleontologic Jeposits of parricular scientific interesi should also be reviewed. The
staff will examine descriptions of any effects that planned operations at the site might have on the future

availability of other mineral resources,

2.6.2 Review Proc..ures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff shall review the LA to determine whether a thorough evaluation of the geologic setting
for the proposed ISL 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 struta i the site should be reviewed for applicability,
correctness, inclusivity, and likely ability of the aforementioned strata to isolate mining fluids. The
reviewer should focus particular 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 LA contains viable geologic maps, isopach maps of the
ore-bearing strata and of the conﬁnmg layers, geologlc cross sections at places critical to a thorough
understanding of the selected site, to-m - Rents-eftimelnw, representative supportive
core-samples-and geophysical and hthologlc Jogs, and othef—dataﬂqmrcd for a thorougirunderstanding
of the pertinent geology at the site and its environs. The reviewer should determine th~t regional
stratigraphic and geologic information is discussed in suffi.ient detail to give clear perspective and
orientation to the site-specific material presented. The discussion of regional geology and stratigraphy is
assessed to determine if it is adequately referenced and is illustrated by regional surface and subsurface

geologxc maps. straugraphzc columns and cross sections. E:cpaem—data.-when-pmmdcd.shculd-beso

2.6.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission of both an LA and an ER that meets the requirements
of 10 CFR 51.45 for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve as an ER,
it is necessary for the application to contain a description of site characteristics that adequately portrays
the premining exvironment and the anticipated effects of mining operations. The SFCG (Nuclear
Regulatory Commission, 1982) has been.prepared by the NRC to aid applicants in the development of
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application packages that meet the requirements of 10 CFR 40.31 and 10 CFR 51.45. A thorough site
characterization will partially fulfill the requirements of 10 CFR 51.45.

The descriptions of geology and seismology are acceptable if

(1)

()

3

@)

&)

They include a description of the loca! and regional stratigraphy based on techniques such
as

(a) Surface sampling and descriptions

b) Cuttings and core logging reports

(©) Wireline geophysical logs, such as electrical resistivity, neutron density, and
gamma
(d) Geologic interpretations of surface geology and balanced cross sections

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 description 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
parailel to the principal ore trend

(iii) Fence diagrams showing stratigraphic correlations between wells

All maps and cross sections are at suffi.. ..t scale and resolution to clearly show 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 ore 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 zone and the confining units over the

proposed mining area.

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

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

These items should be located on a map of sufﬁcxent 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 ore zone and underground
sources of drinking water, plugy.ug and abandonment records provided from state,
federal, and local records, 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.

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

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

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

Historical seismicity based on data from universities and state and local agencies 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.

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

:;::L —{(8  The sources of all geological and scismological data are documented. X
N3

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

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

’l"he geologic characterization is considered accepsble if e inforiation provided-is-ads quate

g1 coupley with g lte aryctepistids.pfovides €asOn3DIc-ASSUFATIE nf me eting
R_B4r AN appendixA. Althidugh geqlogic site characterization provides data
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2.6.4 Evaluation Findings

, The staff should determine, based upon a review of the descriptions of geology and seismology
of the site whether the information is sufficien: to support the evaluation of the facilities and any
[ conceptual or numerical models used in the LA. The staff should also document any concerns regarding
the descriptions of the geology and seismology of the site. If the staff determines that the descriptions of
the geology and seismn~logy of the site are sufficient to meet the regulatory requiremcnts and acceptance
criteria identified in section 2.6.3, then the following findings will be made:

(H

()

The descriptions of the geology and seismology of the site are adequate to allow an
assessment of the potential impact of these features on the safety of operations proposed
for the site in accordance with the requirements of 10 CFR 40.31 and 10 CFR 51.45.

The descriptions of the geology and seismology of the site are sufficient to support the
site description and any conceptual and numerical models used in the LA in accordance
with the requirements of 10 CFR 40.31 and 10 CFR 51.45.

2.6.5 References

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

2.7 HYDROLOGY

2.7.1 Areas of Review

The hydrology portion of the site characterization should elucidate the effects of well
construction and wellfield operation on adjacent surface water and groundwater including

(1)
€3

3)

@
&)

The control and monitoring of subsurface process fluids

The quantitative physical, chemical, biological, radiological, and hydrological
characteristics of the groundwater

Typical seasonal ranges aiid averages, and the historical excremes for levels of surface
water bodies and aquifers

Water quality data in and in close proximity to proposed wellfields

Information on past, current, and anticipated future water use

The staff should also review the regional groundwater setting including average thickness, lateral
extent, general flow direction, average yield, and premining potentiometric maps of the regional aquifer,
the ore zone aquifer, and potentially affected surrounding aquifers.
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The review of local .the groundwates.system sinuid i
(| W identification of aquifers inar may be. aftereed by <he proposed ISL operations

(2) i Ore zone aquifer properties including thickness, potentiometric or water table elevations,
i hydraulic gradients, flow velocities, conductivities, transmissivities, storage coefficients,

and porosities

3 Descriptions of confining beds or other lithologic units separating the ore zone from other
. aquifers

(4) Estimated conductivities, thickness, and lateral extent of aquitards, and other information
- relative to the control and prevention of excursions

(5) | Soil types

(6) Conclusions concerning the local groundwater flow system based on well borings, cores,

%
! pumping tests, laboratory tests, soil surveys and other methods

N Descriptions of local groundwater wells including locations, uses, amounts used, depths,
- screened intervals, yield, static water level, and water quality

(8) . Descriptions of project-related wells including locations, elevations, depths, screened
! intervals, static water levels, and preoperational water quality

%) " The preoperational water quality of all aquifers that might be affected by the proposed
- operations as well as the changes expected in quality due to the operations

1\-“'%’ »

A dcﬁLcription of the surface water hydrology should be reviewed including the size, shape, and
hydrologic characteristics and uses of surface water bodies near the site; river control structures;
topographic mians of hydrologic features; water quality analysis and flow rates from U.S. Geologic
Survey (USGS) survey stations; site-related drainage water courses; and stream cross sections where
necessary to show the vertical and horizontal relationships of channels and pond embankments.

2.7.2 Re ‘ew Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved. }

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

; o limi ed Nuwha o
(1) - Select one-or-twopotéiitidinetrie or ‘water table surface elevation measurements, -aad

' veﬂfy-thﬁibqumnsmndjafcmmgﬂl_%m
vows MZ\ fudp wlatan
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(2) Compare hydrogeologic cross sections with randomly selected wells and borehole logs
to verify accuracy and ensure that cross sections are based on an adequate number of

wells and boreholes.

(3) Examine both groundwater and surface water baseline water quality data to verify
whether an adequate list of constituents has been identified, that the number of samples
collected is sufficient to provide meaningful statistics, and that samples are spaced in time
sufficiently to capture temporal variations.

(4) Examine pump 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 solution mining aciivities.

(5) Review surface water data, including maps that identify nearby lakes, rivers, surface
drainage areas, or other surface water budies; stream flow data; and applicant assessment
of the potential for surface water contamination due to mining operations.

(6) Review the modeling results used for the impact analysis, and the conclusions drawn
from those results.

2.7.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission of both an LA and an ER that meets the requirements
of 10 CFR 51.45 for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both of these documents. Inasmuch as the LA may serve as an
ER, it is necessary for the application to contain a description of site characteristics that adequately
portrays the premining environment and the anticipated effects of mining operations. The SFCG (Nuclear
Regulatory Commission, 1982) has been prepared by the NRC to aid applicants in the development of
application packages that meet the requirements of 10 CFR 40.31 and 10 CFR 51.45. A thorough site
characterization will partially fulfill the requirements of 10 CFR 51.45.

The hydrologic characterization should establish a hydrologic conceptual model for the mine
site and surrounding region. The conceptual model will provide a framework for the applicant to make
decisions on the optimal methods for extracting uranium from the ore zone, and how best to minimize
environmental and safety concerns caused by :.ining operations. Hydrologic characterizations that
accomplish this objective are considered acceptable.

The description of hydrology will be acceptable if

& Sev: W
n 'I'he appllcant has desemuned mmmmmmmomal

quifers,

Mpl-icam—kms&i;na:d—&he local and reglonal hydraulic gradxems Potentiometric

surface maps are the recommended means for presenting this data.

These maps should include two levels of detail: regional and local. The regional map
should represent the ore zone aquifer and should encompass\,the nearegt populated area
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f\MEﬁT“mféar F”hne water quality indicators {u be detenmned during prem1mng data
’ collection : T~
i A. Trace and Minor Elements
Aluminum Copper Nickel .
Arsenic Fluoride Radium-226
Barium Iron Selenium o
Boron Lead Thorium-230
Cadmium Manganese Uranium
Chromium Mercury Vanadium
Cobalt Molybdenum Zinc
! B. Common Constituents
Ammonia Chloride Sodium
Bicarbonate Magnesium Sulfate
i Calcium Nitrate
Carbonate Potassium .
" C. Physical Indicators -
,, Specific Conductivity* Total Dissolved Solids# :
’ Temperature Appearance, color, odort !
' pH* " / |
AN ;gne:ga::li Laborztocy determination—— e oS /
ield only. RA w1l
#Laboratory only. _ Cﬁ Wy anh

/ ,\DW k

For determining baseline water quality conditions, at leas{four of samples should be
collected and analyzed for each listed constituent. Some samples should be split, and sent
to different laboratories as part of a quality assurance program. Sets of samples should
be taken within a week or two of each other unless natural conditions are such that the
water quality of the aquifers changes significantly with time. If natural groundwater flow
rates and recharge conditions vary considerably (the premise that they do not should be
documented by the applicant), additional sampling to establish the natural cyclncal

ﬂuctuatnons of the water quahty is necessary Forcmnple,-tﬁamg-ts-plmmed in an

perenmal surfacc water sources are present surface water quahty measurements should
be taken on a seasonal basis for a minimum of one year prior to implementation of
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g ( downgradient from the site; or, if there are no nearby populated areas, (he entire basin
within-which-the-ore-zeneotTUTS. The cite scale map should encompass the entire license
boundary. If overlying and underiying aquifers exist, local scale potentiometric or water
surface elevation maps of these aquifers should also be included. These maps shou'd
indicate the locations, depths, and screened intervals of the wells used to determine the
jometric surface elevations; alternatively, this information can be provided in

po

separate s and/or tables. The apprcpriate contour interval will vary from site to site;

(‘1" g..,(' howe~r, cont intervals should be sufficient to make clear the groundwater flow
Su &W}m direction. The number of Ble elevation measuremeats used in the construction of
each map should be in proporticn to the contour interval chosen (8-ga-ratic-of one-well

.M 2o \> per contour line or_greater-sheutd-be-adequate-for-a-targe umber-of TaIdSMIY Spaced

wHs). In order to construct a regional potentiometric map, a reasonable effort should be

"~
¢ g Lot made to consxder as many exxst'ng wells as possxble Fepd-}scommunus_md_szee_p

ow

(2)  The applicant has considered hydro-stratigraphy at an appropriate scale. Hydrogeologic
cres< sections are recommended. These cross sections s*~ould be constructed for the area
within the license boundary. For very large or irregularly shaped mine areas, more than
one cross section may be necessary. Cross sections must be based on borehole data from
driller’s logs collected during ‘well installation or exploratory drilling. All significant
borehole data should be included in an appendix. Staff should verify that, where

hydrogeologic units are shown to be continuous, an adequate number of boreholes is used

to support this assertio However begause of the high cost of collectmg OF

(3) .~ Reasonably comprehensive chemical and radiochemical analyMsamples.
obtained within the ore body and at locations away from the ore body, shoul made
to determine premining baseline conditions. Baseline water quality should be determined

for the ore zone and surrounding aquifers. This data should include not only common
/ constituents of natural waters, but also minor constituents, particularly trace and heavy

metals, whose concentrations are likely to change as a result of chemical reactions
i initiated during ISL mining. A list of suggested 'vater quality indicators to be measured
&/ to define hnseline water quality ‘s contained in table 2.7-1; tius list is based on evaluation
\7 of uranium ore body mineralogy, EPA drinking water standards, water quality standards
‘ for agricultural uses, and uranium leaching processes (lixiviants used). Applicants may -~
propose lists of constituents based on the host-rock geochemistry and mining solg_(iat{
/

at a particular site. /

T
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mining operations. Surface water samples can be obtamed by grab sampling and should
be taken at the same location each time, -

Average water quality for each aquifer zone and the range of each indicator in the zone
has been tabulated and evaluated. If zones of distinct water quality characteristics are
identified, they are delineated and referenced on a topographic map. For example, since
uranijum roll-front deposits are formed at the interface between chemically oxidizing and
reducing environments, water quality characteristics may differ significantly across the

roll front.

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 pump tests for parameters such as hydraulic conductivity,
transmissivity, and specific storage. Any of a number of commonly used aquifer pump
tests may be used including single-well drawdown and recovery tests, drawdown versus
time in a single observation well, and drawdown versus distance pump tests using
multiple observation wells. The methods or standards used to analyze pump 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 Socizty for Testing and Materials (ASTM)
Standards. Driscoll (1989) provides examples for conducting and analyzing aquifer pump
test data. It is important for the reviewer to ensure that where fitted curves deviate from
measured drawdown, the applicant explains the probable cause of the deviation (e.g.,
leaky aquitards, delayed yield effects, boundary effects, etc.)

For estimates of porosity, the NRC has found it acceptable to use laboratory analysis of
core samples, borehole geophysical methods, and analysis of barometric efficiency of the
aquifer (e.g., Lohman, 1979). The applicant should distinguish between total porosity
estimated from borehole geophysical methods and effective porosity that determines
transport of chemical constituents.

Surface water characterization in the mining zone and surrounding areas should be
addressed. Maps provided in the application should identify the location, size, shape,
hydrologic characteristics, and uses of surface water bodies near the proposed site,
including potential surface drainage areas near the proposed facilities. An acceptable
application should also ident ¢y the zones of interchange between surface water and

groundwater.

The applicant should evaluate the impact that ISL operations are likely to have on
surrounding water users. An acceptable impact analysis should be based on results of
numerical or analytical modeling calculations that are used to estimate groundwater travel
times from the proposed mine areas to the nearby points of groundwater or surface water
usage, estimate the amount of process-bleed necessary to prevent migration of lixiviant
out of the wellfield, and demonstrate the ability to recover lixiviant excursions. Modeling
efforts should be kept simple to the extent possible, favoring conservative assumptions
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over complicated parameter estimation. An acceptable impact analysis should elucidate
the following:

(a) The ability to control the migration of lixiviant from the ore zones to the
surrounding environs

(h) Groundwater and surface water pathways that might transport mining solutions
offsite in the event of an uncontrolled excursion or incomplete restoration

(c) The impact of ISL mining on groundwater flow patterns and aquifer levels

(d) The expected pcstmining impact on geochemical properties and water quality

2.7.4 Evaluation Findings

The staff should determine, based upon a review of the descriptions of the hydrologic
characteristics of the site, whether the information is sufficient to support the evaluation of the facilities
and any conceptual or numerical models used in the T.A. The staff should also document any concerns
regarding the description of the hydrologic characteristics of the site. If the staff determines that the
description of the hydrologic characteristics ot the site is sufficient to meet the regulatory requirements
and acceptance criteria identified in section 2.7.3, tten the following findings will be made:

1

@

3

The description of the hydrologic characteristics of the site is adequate to allow an
assessment of the potential impact of the hydrology on the safety of operations proposed
for the site in accordance with the requirements of 10 CFR 40.31 and 10 CFR 51.45.

The description of the hydrologic characteristics of the site is sufficient to support the site
description and any conceptual and numerical models used in the LA in accordance with
the requirements of 10 CFR 40.31 and 10 CFR 51.45.

The hydrologic characteristics of the site, coupled with the facility design, provide
reasonable assurance that the proposed operations at the site can be conducted in a
manner that will protect public health and safety and the environment in accordance with
the requirements of 10 CFR 40.31 and 10 CFR 51.45.

2.7.5 References

Driscoll, F.G. 1989. Groundwater and Wells. Thiid Edition. City, State: Johnson Filtration Systems, Inc.

Lohman, S.W.

1979. Groundwater Hydraulics. Geological Survey Professional Paper 708. City, State:

Company.

Nuclear Regulatory Commission. 1982. Standard Format and Content of License Applications, Including
Environmental Reports, for In Situ Uranium Solution Mining (SFCG). Regulatory Guide 3.46.
Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.
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2.8 ECOLOGY:' £

2.8.1 Areas of Review

The staff should review descriptions of the flora and fauna in the vicinity of the site, their
habitats, and their distribution. The review should include identification of important species that are
(1) commercially or recreationally valuable, (2) threatened or endangered, (3) affect the well-being of
some important species within criterion (1) or (2), or (4) critical to the structure and tunction of the
ecological system or are a biological indicator of radionuclides or chemical pollutants in the environment.

The review should include the inventory of the majority of the terrestrial and aquatic organisms
on or near the site and their relative (qualitative) abundance, the quantitative abundance of the important
species, and species that migrate through the area or use it for breeding grounds. The staff should review
discussions of the relative importance of the proposed site environs to the tota! regional area for the living
resources (potential or exploited).

For commercial-scale operations and for research and development operations involving drying
of yellowcake, the staff should examine data on the count and distribution of important domestic fauna,
in particular, cattle, sheep, and other meat animals that may be involved in the exposure of man to
radionuclides. Important game animals should receive similar treatment. A map showing the distribution
of the principal plant communities should be reviewed.

The staff should also review the discussion of specie-environment relationships including
descriptions of area usage (e.g., habitat, breeding) for important species; life histories of important
regional animals and aquatic organisms, normal seasonal population fluctuations, and habitat
requirements; and identification of food chains and other interspecies relationships, particularly when
these contribute to prediction or evaluation of the impact of the facility on the regional biota.

.

The sta”” ._.:ald examine any information presented on definable pre-existing environmental
stresses from sources such as pollutants, as well as pertinent ecological conditions suggestive of such
stresses, and the status of ecological succession.

As appropriate, the staff should review a list of pertinent published material dealing with the
ecology of the region and ecological or biological studies of the site or its environs currently in progress
or planned.

2.8.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by :he -eviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are
involved.

The staff should review the descriptions and inventory of the flora and fauna in ttfc vicinit;' of
the site including habitats and distribution. The review should include terrestrial and aquatic organisms
on or near the site and their relative (qualitative) abundance should be established. Particular attention

225



should be given to species based on their relative importance to the community. The reviewer should
determine that all important species have been identified. Important species include those
(1) commercially or recreationally valuable, (2) threatened or endangered, (3) any species that affects the
well-being of another important species within (1) or (2), and (4) organism(s) that are critical to the
structure and function of the ecological system or area biological indicators of radionuclides or chemical
pollutants in the environment. Important species should be a part of the larger inventory of species. If
important species are determined to be present, the staff should evaluate possible detrimental effects on

the organism by the proposed facility.

The reviewer should determine that information on the various species is presented in two
separate subsections: Terrestrial Ecology and Aquatic Ecology. The reviewer should also determine that
the discussion of the species-environment relationships includes descriptions of area usage (e.g. habitat,
breeding) for important species; discussions of life histories of important regional animals and aquatic
organisms including normal seasonal population fluctuations and their habitat requirements. Food chains
and other interspecies relationships should be examined particularly when these may bear upon predictions
or evaluations of the impact of the proposed facility on the stability of regional biota. The reviewer should
also examine documentation provided for any preexisting environmental stresses from sources such as
pollutants as well as pertinent ecological indicators suggestive of such stresses. A discussion of the status

of ecological succession should be evaluated.

For any operation involving the drying of yellowcake, the staff should review data on the
number and distribution of locally significant domestic flora and fauna; in particular cattle, sheep,
commercial fish, and other meat animals, and commercial crops that may be part of the food chain
delivering radiation exposure to man. Important game animals should be treated similarly. A map
showing the distribution and estimates of numbers of commercially significant species should be

examined.

2.8.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission of both an LA and an ER that meets the requirements
of 10 CFR 51.45 for source material licenses. The Coramission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve as an ER,
it is necessary for the application to contain a description of site characteristics that adequately portrays
the premining environment and th< anticipated effects of mining operations. The SFCG (Nuclear
Regulatory Commission, 1982) has been prepared by the NRC to aid applicants in the development of
application packages that meet the requirements of 10 CFR 40.31 and 10 CFR 51.45. A thorough site
characterization will partially fuifill the requirements of 10 CFR 51.45.

The description of ecology is acceptable if

(1) Inventories of terrestrial and aquatic species are compiled by the applicant based on
reports or databases of state or federal agerncies (e.g, U.S. Fish and Wildlife Service,

EPA).
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Historical sitings of important species as defined in the SFCG (Nuclear Regulatory
Commission; 1982) should be included in the inventory. If such reports do not exist,
inventories should be prepared by the applicant based on a survey of an area surrounding
the proposed facility (80 km radius). Documentation should be provided that inventories
were prepared in consultation with appropriate local, state, and federal agencies to
confirm the presence or absence of important species (especially threatened or endangered
specics). Inventories may be based on historical data, but should be updated to within two
years of the time of application to establish current baselines.

(2) Inventories of locally significant domestic flora and fauna; in particular cattle, sheep,
commercial fish, and other meat animals and commercial crops are based on recent
production figures from local, state, and federal agencies (e.g., U.S. Department of

Agriculture).

The statistics should cover at least 3 yr and to within 2 yr of the date of the LA to
establish reasonable baselines. Important game animals should be treated similarly. A
map showing the distribution and estimates of numbers of commercially significant
species should be provided and may be combined with land use maps presented in

section 2.2.

(3) The imporant species are discuss=d in sufficient detail to estimate both their current and
historical abundance.

Terminology defining endangered or threatened with endangerment can be found in
Public Law 93-205, 87 Stat. 884. Any discussion should include non-permanent
inhabitants migrating through the area or using it for breeding grounds. The preservation
of habitat, particularly for impo:iant species, should be a prime consideration of the
reviewer. The reviewer should determine that a map of the principal floral and faunal

communities has been provnded R
B g gk d.\
% 7 Ifro nmportant specm are xdcntlfied within 80 km of the facility, the LA'plainly statey

so, and no additional review is necessary. 7
B

If-important-speciestrave Been identified(within 80 km of the facility,the LA provides
a thorough descriptio -environment relationships for each important species

identified.

The LA should take these relationships into account in providing a discussion of possible
detrimental effects that operation of the site will have on the species through changes in
habitat, pollution, and aspects of the operations that may place stress on the species-
environment relationship. Finally, the LA should provide information regarding steps that
will be taken to minimize the effect of operating the facility on the species-environment

relationship.

9¢nev-’ e tm of information are ide—n@
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A list of pertinent published material dealing with the ecology of the region should be
included. Any ecological or biological study of the site or its environs either in progress
or planned should be described and referenced.

2.8.4 Evaluation Findings

The staff should determine, based upon a review of the description of the ecology of the site,

whether the information 1s sufficient to support the evaluaticn of the facilities and any conceptual or

. numerical models used in the LA. The staff should alsn document any concerns regarding the description
i of the ecology of the site. If the staff determines that the description of the ecology of the site is sufficient
} to meet the regulatory requirements and acceptance criteria identified in section 2.8.3, then the following

findings will be made:

(1) The description of the ecology of the site is adequate to allow an assessment of the
potential impact of the proposed operations on the ecology in accordance with the
requirements of 10 CFR 40.31 and 10 CFR 51.45.

(2)  The description of the ecology of the site is sufficient to support the site description and
any conceptual and numerical models us 2d in the LA in accordance with the requirements

of 10 CFR 40.31 and 10 CFR 51.45.

2.8.5 References

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

2.9 BACKGROUND RADIOLOGICAL CHARACTERISTICS

2.9.1 Areas of Review

The reviewer should examine site-specific radiological data provided in the LA including the
results of measurements of radioactive materials occurring in important species, soil, air, and in surface
and groundwaters that could be affected by the proposed operation. The reviewer should examine the
design of the preoperatio. i monitoring progra 1, including which radionuclides were analyzed, ~ampling
locations, sample type, sampling frequency, locati~~ and density of monitoring stations and the detection

limits. The-revigwer-should-be-familiarwith-NRCstaff technieai-posiuon paper 8 ear

qualuy

2.9.2 Review Procedures
Selection and emphasis of vari- 1s aspects of the areas covered by this SRP section will be made

by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
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LA is an application, a renewal, or an amendment; and whether items of special safety significance are
involved.

The reviewer should examine data from the preoperational monitoring program with particular
attention paid to the design of the monitoring program, the radionuclides monitored, the results, and the
detection limits reported for each radionuclide in each sample medium. The reviewer should compare and
contrast the preoperational monitoring program as implemented against the guidance provided in
Regulatory Guide 4.14, Revision 1, Radiological Effluent and Environmental Monitoring at Uranium

Mills (Nuclear Regulatory Commission, 1980).

2.9.3 Acceptance Criteria

* Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission of both an LA and an ER that meets the requirements
of 10 CFR 51.45 for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve as an ER,
it is necessary for the application to contain a description of site characteristics that adequately portrays
the premining environment and the anticipated effects of inining operations. The SFCG (Nuclear
Regulatory Commission, 1982) has been prepared by the NRC to aid applicants in the development of
application packages that meet the requirements of 10 CFR 40.31 and 10 CFR 51.45. A thorough site
characterization will partially fulfill the requirements of 10 CFR 51.45.

The description of background radiologica! characteristics is acceptable if

(1) Monitoring programs to establish background radiological characteristics, including
sampling frequency, sampling methods, and sampling location and density are set up in
accordance with preoperational monitoring guidance provided in Regulatory Guide 4.14,
Revision 1, Radiological Effluent and Environmental Monitoring at Uranium Mills. Air
monitoring stations are located in a manner consistent with the principle wind direct:>ns
provided in section 2.5 of the LA.

\(2) e time pcnod covered by thc preoperational momtonng program is sufﬁcu:nt to
3)
@
®

(©)
(Samples are analyzed separately for dlssolved and suspended

ionuclides.) i \
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C)

(5)

d) For surface water samples: Natural uranium, Th-230, Ra-226, Po-210, and
' Pb-210. (Samples are analyzed separately for dissolved and suspended

radionuclides.)

-

r vegetation, food, and fish: Natural uranium, Th-230, Ra-226, Po-210, and
Pb- <
v

(e)

(H For soil s les: Natural uranivm, Th-230, Ra-226¢"and Pb-210

0, Ra-226, and Po-210

(2) For sediment samptsg; Natural uranjium, Th..

rovided to establish background gamma
ifg is provided in Regulatory Guide 4.14,
] ental Monitoring at Uranium Mills.

Direct gamma radiation surveys sho
exposure. Additional guidance on s
Revision 1, Radiological Effluent and

with Regulatory Guide 4.14, Revision 1, Radiological Effluent and
ental Monitoring at Uranium Mills (Nuclear Regulatory Commission, 1980).
cases, data sources should be documented.

Table \Z%l\.{er limits of detection for radionuclides at uranium mills from Regulatory

Guide 4.13;-Revision 1, Radiological Effluent and Environmental Monitoring at Urani 1
. . -

| Radionu:ﬁ\e(s)\ ] Sample Medium -1 Detection Limit
U-natural, Th230, Ra226 o | Airparticulates | 1 x 10 uCi/mL
Pb-210 K%;gganicg;«es/ 2 x 10" uCi/mL |
Rn-222 Air/\,\ X 2 x 10" uCi/mL ||
U-natural, Th-230, Ra-226 e /V'Vater \ 2 X 10 uCi/mL “
Po-210, Pb-210 7| Water 1 x 100 cim |

h U-natural, Th-230, Ra-leo Soil, sediment 2\\1(7 pCi/g "

" U-natural, Th-2}0/ Vegetation, food, fish (wet) 2 x 107 k?fkg\“

| Ra226 "

Vegetation, food, fish (wet) 5 % 10* uCi’kg lr

“ P&210, Pb-210 . Vegetaticn, food, fish (wet) i x 10® uCi/kg “
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i nvnronmenta! Monitoring at Uranium
~reference to sections 4.0 and

5.1
2.9.4 Evaluaion Fi-dings

The staff should determine, based upon a review of the description of background radiological
characteristics of the site, whether the information is sufficient to support the evaluation of the facilities
and any conceptual or numerical models used in the LA. The staff should also document any concerns
regarding the description of the background radiological characteristics of the site. If the staff determines
that the description of the background radiological characteristics of the site is sufficient to meet the
regulatory requirements and acceptance criteria identified in section 2.9.3, then the following findings

will be made.

(1)  The monitoring and sampling program established to define the background radiological
characteristics of the site complies with regulatory requirements and guidance in
accordance with the requirements c¢f 1C CFR 40.31 and 10 CFR 51.45.

(2) The description of the background radiological characteristics of the site is adequate to
allow an assessment of the potential impact of proposed operations on the radiological
characteristics of the site in accordance with the requirements of 10 CFR 40.31 and

10 CFR 51.45.

.(3) The description of the background radiological characteristics of the site is sufficient to
support the site description and any conceptual and numerical models used in the LA in
accordance with the requirements of 10 CFR 40.31 and 10 CFR 51.45.

2.9.5 References

{ Nuclear Regulatory Commission. 1980. Radiologica! Effluent and Environmental Monitoring at Uranium
- Mills. Regulatory Guide 4.14, Revmon I Washington, D Nuclear Regulatory Commission,

Office of Standards Development.

Nuclear Regulatory Commission. 1982. Standard Format and Content of License Applications, Including
Environmental Reports, for In Situ Uranium Solution Mimng (SFCG). Regulatory Guide 3.46.
Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.

2.10 BACKGROUND NONRADIOLOGICAL CHARACTERISTICS

2.10.1 Areas of Review

The staff should review information in the LA on site-specific nonradiological characteristics,
particularly those that are related to expected site-related effluents. Data to be examined should include

Tle Aesen: phtoe oF e ok quw‘ 2.31 ek o\d)?u} chaodsntys 19

&LLMW«! > QK..(()puv* uu(uq \Osw"’gwo-wt \’quhvn ide C()f\ccd‘w'#n»\) ot wilf

be wed e o.¢€ iy tomlionce Wt puddic dore W (o CFR 20, 150} andd
lo C¢ER 20,\vo) ard dbu:\nw\.x\»m? evitenia (o CFRuo AP’WA v} (,Ca)).




such indicators as heavy metals and other potentially toxic substances in surface and groundwaters,
atmospheric pollutants, dusts, etc., that could affect water or air quality. Other regional sources of these
same materials should be examined along with any discussion of the possnble incremental contribution

to the ex:stmg levels found at the site. the NRC staff Technical

Pasiti

L & (}4/.1‘-& -~ n Laf'v'f'v“f.’

2.10.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The reviewer should examine data from the preoperational monitoring program with particular
attention paid to the design of the monitoring program, contaminants analyzed, and the results and the
detection limits reported for each contaminant in each sample medium. Maps should be examined to
determine sampling locations and identify relationships to the proposed facility and the surrounding areas.
Other local and regional potential sources of the same materials should be identified.

2.10.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission of both an LA and an ER that meets the requirements
of 10 CFR 51.45 for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve as an ER,
it is necessary for the application to contain a descrip*‘on of site characteristics that adequately portrays
the premining environment and the anticipated effects of mining operations. The SFCG (Nuclear
Regulatory Commission, 1982) has been prepared by the NRC to aid applicants in the development of
application packages that meet the requirements of 10 CFR 40.31 and 10 CFR 51.45. A thorough site
characterization will partially fulfill the requiremnents of 10 CFR 51.45.

The description of background nonradiological characteristics is acceptable if

(1) A listing of expected site-related effluents is provided. This listing should be used to
identify those petential-peHutants for which preoperational baseline values should be

established. e 33 hunts
ok wh

(2) Atmospheric samples are taken to establish baseline conditions on petutants identified
in the National Ambient Air Quality Standards (NAAQS).
Cohiih b
Special attention should be paid to those peHutants that may be produced during operation
of the proposed facility. These daa can be gathered as part of the meteorological

information gathered in section 2.5.
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Background concentrations for soil contaminants .are established.
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Sampling locations should be clearly shown, and samples should be collected near areas
that are likely to be disturbed during construction and operation of the facility. Soil and
“sediment sampling should also be conducted near and in drainage areas and surface water
bodies that might be affected in the event of spills. Soil and sediment sampling locations
.may be the same for both radiological and nonradiological sampling.

Groundwater and surface water background conditions are established in accordance with
specific acceptance criteria identified in section 2.7.3.

Data is gathered from a either a preoperational surveillance program or from previous
reports from other sources such as local, state, and federal agencies or universities. In
all cases, data sources are documented and substantiated.

If the LA is for the renewal of an existing source material license, the application should include
information for the preoperational monitoring period and updated operational monitoring data.

2.10.4 Evaluation Findings

The staff should determine, based upon a review of the description of background non-
radiological characteristics of the site, whether the information is sufficient to support the evaluation of
the facilities and any conceptual or numerical models used in the LA. The staff should also document any
concerns regarding the description of the background nonradiological characteristics of the site. If the
staff determines that the description of the background nonradiological characteristics of the site is
sufficient to meet the regulatory requirements and acceptance criteria identified in section 2.10.3, then
the following findings will be made:

M
@

(€))

The monitoring and sampling program established to define the background
nonradiological characteristics of the site complies with regulatory requirements and
guidance in accordance with the requirements of 10 CFR 40.31 and 10 CFR 51.45.

The description of the background nonradiological characteristics of the site is sufficient
to support the site description and any conceptual and numerical models used in the LA
in accordance with the requirements of 10 CFR 40.31 and 10 CFR 51.45.

The description of the background nonradiological characteristics of the site is adequate
to allow an assessment of the potential impact of proposed operations on the
nonradiological characteristics of the site in accordance with the requirements of 10 CFR

40.31 and 10 CFR 51.45.

2.10.5 References

Nuclear Regulatory Commission. 1981. Tecknical Pesition Paper: Groundwater Monitoring at Uranium
In-Situ Solution Mines. WM-8102. Washington, DC: Nuclear Regulatory Commission.
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Nuclear Regulatory Commission. 1982. Standard Format and Content of License Applications, [ncluding
Environmental Reports, for In Situ Uranium 3Solution Mining (SFCG). Regulatory Guide 3.46.
Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.

2.11 OTHER ENVIRONMENTAL FEATURES

2.11.1 Areas of Review
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" This subsection should include environmental site characierization information that does not
clearly fall into any of the other subsections in section 2. These will typically be site-specific, and may
be used by the applicant to mitigate unfavorable conditions, or provide additional information in support
of the proposed facility. Information that the applicant believes is important to establish the value of the
site and site environs to important segments of the population is appropriately included in :%is subsection.

2.11.2 Review Procedures

Selection - ~1 emphasis of various asects of the areas covered " y this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior know.edge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.
The staff should consider environmental information provided in this section as auxiliary

information to support a LA for a given facility. The information should be considered in a site-specific
context and should be consistent with the information provided in the preceding subsections.

2.11.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 40.31 requires the submission of both an LA and an ER that meets the requirements
of 10 CFR 51.45 for source material licenses. The Commission has adopted a policy of allowing a single
LA package to meet the requirements of both these documents. Inasmuch as the LA may serve as an ER,
it is necessary for the application to contain a description of site characteristics that adequately portrays
the premiiing envirrument and the anticipated effects of mining opera..ons. The SFCG (Nuclear
Regulatory Commission, 1982) has been prepared by the NRC to aid applicants in the development of
application packages that meet the requirements of 10 CFR 40.31 and 10 CFR 51.45. A thorough site
characterization will partially fulfill the requirements of 10 CFR 51.45.

A description of other environmental features is acceptable if
(1) It is consistent with informatior provided in previous subsections.

(2) Information is provided ir a manner consistent with good scientific practice, is supported
by objective data to the extent possible, and is relevant to the site under consideration.
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(3) Information supports a determination that the ISL facility can be operated in a manner
that will protect public health and safety and the ‘environment.

2.11.4 Evaluation Findings

The staff should determine, based upon a review of the description of other environmental
features of the site. whether the information is sufficient to support the evaluation of the facilities and any
conceptual or numerical models used in the LA. The staff should also document any concerns regarding
the description of other environmental features of the site. If the staff determines that the description of
the other environmental features of the site is sufficient to meet the regulatory requirements and
acceptance criteria identified in section 2.11.3, then the following finding will be made.

The description of other environmental features of the site is consistent with other features of
the site and adequat.ly supports an assessment of the potential impact of the proposed operations on
public health and safety and the environment in accordance with the requirements of 10 CFR 40.31 and

10 CFR 51 .45.

2.11.5 References

Nuclear Regulatory Commission. 1982. Standard Format and Content of License Applications, Including
Environmental Reports, for In Situ Uranium Solution Mining (SFCG). Regulatory Guide 3.46.
Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.
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3.0 DESCRIPTION OF PROPOSED FACILITY

The in situ uranium solution mining operation should be reviewed using this section. Since environmental
effects are of primary concern, the combined effec.; of mining effluents and related systems that interact
with the environment should be evaluated in sufficient detail to permit an independent evaluation by the
NRC of the proposed project.

3.1 SOLUTION MINING PROCESS AND EQUIPMENT
3.1.1 Areas of Review

The staff should review the in situ mining process as described in the LA. This review shouid
mclude but not be limited to

(1) Description of ore bodies and feasibility of processing defined well-field areas.

(2) Wei. .onstruction techniques «ad integrity testing proccuures to ensure well installations
will not result in hydraulic communication between production zones and adjacent

aquifers.

(3) Process d&scripﬁon including: injection/production rates and pressures; plant material
balances and flow rates; lixiviant makeup; recovery efficiency; gaseous, liquid, and solid
wastes and effluents that will be generated.

(4) Proposed operating plans and schedules that include timetables and sequences for
wellfield operation, surface reclamation, and groundwater restoration.

(5) Evaporation and storage pond construction techniques.

The review should also include maps showing the facilities layout, descriptions of the process
and/or circuit, water and material balances, and the chemical recycling system.

3.1.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judg nent on the areas to »e given attention during the review is to be based on an:
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are
involved.

The staff should determine whether the description of the in situ mining process provided in the
LA is sufficient to permit evaluation of the operations and processes involved in conformance with the
regulatory requirements identified in section 3.1.3. Staff should ensure the following are included in this
section: a map or maps showing the proposed sequence and schedules for the in situ uranium solution
mining wellfield areas(s) and wellfield groundwater quality restoration orerations; a flow diagram of the
process and/or circuit; a material balance diagram; a description of any chemical recycle systems; a water

Draft SRP, Revision 0 ‘ 3-1 ' ’ May 1997



balance diagram for the entire system; and a map or maps st.owing the proposed sequence and schedules
for land reclamation of the wellfield areas.

1#""}( Pr/,S? Well completion techniques should be described in sufficient detail to give the reviewer a clear
picture of how recovery, injection, and monitor wells are drilled; how their location and spacing are

selected; and what materials and methods are used in construction, casing, and abandunment. The
reviewer should pay particular attention to the techniques employed to prevent hydraulic co~munication
between overlying or underlying aquifers through well boreholes. These techniques include proper use
of packers and cements to seal bottoms of boreholes and the space between the casing and borehole walls.
Additionally, the applicant should describe methods for well abandonment. The reviewer should ensure
that the well casing material used is appropriate for the depths to which the wells are drilled. Generally,
polyvinyl chloride (PVC) is the preferred casing material for in-situ uranium solution mines; however,
PVC may be susceptible to failure under high pressures encountered at depths greater than about 500 ft.
Where PVC is installed at greater than 500 ft, the applicant should include the design specifications of
the casing material used The reviewer should examine a descrlptlon of the procedures used to test well

integrity - Pa 3 2
well -design, testing, construction, and abandonmem The rev1ewer may also wish to refer to a well

handbook (e.g., Driscoll, 1989) to verify the appropriateness and expected performance of well
installattion and abandonment methods.

3.1.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory

requirements.
////QJ«“ do. Hi ¢ o Ho4xd

A facility to recover uranium by in-situ solution mining is licensed under provisions of an NRC
(10 CFR Part 40) source and byproduct material license. 10 CFR 20.1002 requires that such a license
is subject to the radiation protection requirements of 10 CFR Part 20. Compliance with dose limits, and
requirements for .....don surveys, monitoring, control of exposures, and respiratory protection in
10 CFR Part 20 will require use of equipment and instrumentation that is part of the facility. This
equipment and instrumentation should be described and located (where applicable) on facility drawings.
Additional radiat’>n protection equip~ent that is not part of the facility will be described in Chapters 4.0,
Effluent Control Systems 5.0, Operations.

W edd i
The'description of the solution mining process and equipment is acceptable if

(1)  The description of the ore body is sufticiently detailed to identify the mineralized zone,
its areal distribution and its approximate thickness.

If more than one ore zone is to be mined, each ore zone should be defined separately.

The estimated ore grade should be specified. '
z}] U)‘g«'j—ﬂﬂ)n &J{c:"-‘-,d‘cayfn-.j,_ -W#»,
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(2) The LA provides detailed discussion of well installation and testing techniques and

indicates whether applicable ASTM standards (specific standard numbers must be cited),
have been complied with. The following discussion reflects practices that NRC ' -~

historically found to be acceptable for ISL uranium mining.
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(2) Well Design and Construction. Injection and recovery wells should be
constructed from materials that are inert to lixiviants and are stiong enough to
withstand injection pressures. PVC, fiberglass, or acrylonilrile butadiene styrene
(ABS) plastic casings are generally used in wells less than 500 ft deep. Wells
deeper than 500 ft, or those subjected to high pressure cementing techniques, are
subject to collapse. In these instances, steel or fiberglass casing is generally
necessary. In all wells (including monitor wells), the annular space between the
side of the borehole and the casing should be back-filled with a sealant from the
bottom of the casing to the surface in one continuous operation. Proper back-
filling isolates the screened formation against vertical migration of water from the
surface or from other formations, and also provides support for the casing.
Cement or cement-bentonite grout is generally acceptable as a sealant.

Material normally used for monitor-well casing is either metal or plastic. The
possibility that chemical reactions may take place between the casing and the
mineral constituents in the water affects the choice of casing material used for
monitor wells. For example, iron oxide in steel-cased wells will adsorb trace and
heavy metals dissolved in the groundwater; therefore, a baseline water sampling
program should be used to deter.une concentrations of trace metals. The
applicant should use casing that is inert to these metals, such as PVC or
fiberglass. When any well is completed it should be til production of
essentially sediment-free water is assured for the life ofAhe well. One acceptable
Jods p ye o /@ method is to use a swab in the well to create 4 vacuum on the upstroke
- and positive pressure on the down-stroke. d‘*’“"/"j

®) Well Integrity Testing. Injection and recovery wells should be tested for
mechanical integrity. One acceptable method is to pressurize the casing with
water to the maximum expected injection pressure. The valve on the line
- connecting the well to the pressunzmg packer equlpmcm should be closed, and
the pressure inside the well casmg monitored for 10 min. If the pressure does not
drop 10 percent below the maximum pressure which was applied during the test,
the casing is deemed acceptable for solution mining. The results of this test,
including starting and ending pressures, should be recorded on a form signed by
— ¢ /\ ~ the wellfield engineer and facilities manager, and should be filed at the mine site

' a4 ——_ endincluded inthe LA.

(3) The description of the IS process includes the following information and
demonstrations:

(a) Projected downhole injection pressures with the hydrostatic pressure of the fluid
column should be demonstrated to be maintained below formation fracture
pressures to avoid hydrofracturing the aquifer and promoting leakage into the

overlying units.
\q'-"’

oA W '
J{’oducnon rates should be % than injection mes;{ﬂre-pwdnemrbhcﬁ
g large enough to k e LA
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(c) Proposed plant material balances and flow rates should be supperted‘by-madel

Q%:JJ"% N S‘&J’* LL.} \\(\(!\ucvx‘— r
(d) A Lixiviant makeup sheuld-bedescribed-so-thet-the-staff- eea-eva—hmc-lts impagton

groundwater quality an- the prospects for long-term groundwater restoration! Fhe~

lixiviant should-net-incorperate—texic—chemicals or organic-materials—that-are
krewntodegrade water quatity: Oxidants such as gaseous oxygen and hydrogen

peroxide and carbonates such as sodium bicarbonate or carbon dioxide gas have
been demonstrated in a number of ISL facilities to be suitable lixiviants.

) covep¥ effisiency should bademonserated thro cumented mass balance
ca tions.

[69) The description should include an estifnate of gaseo( \qund an lid wastes
and effluents that will be generated. Effluent monitoring and control me s are

discussed in section 4.0.

(4)  Proposed operating plans and schedules include timetables for wellfield operation, surface
reclamation, and groundwater -estoration. Water balance calculations should be provided
that demonstrate that the liquid waste disposal facilities (evaporation ponds, land
application, deep well injection) are adequate to handle the proposed production and

restoration efforts at any time.

(5)  Thedesign, installation, and oper:tion of evaporation and storage ponds at the site equals
or exceeds guidance criteria provided in Regulatory Guide 3.11, Design, Construction,
and Inspection of Embankment Retention Systems for Uranium Mills (Nuclear Regulatory
Commission, 1977). The ponds should have sufficient capacity that the entire contents
of one pond can be transferred to the other ponds in the event of a leak.

or olry s M{'F un
(6) Results from R&D fperations’are used to support the description of the solution mining

¥\\ process where appropriate.

P ¢ 3.1.4 Evaluation Findings

~4

oy’

The staff should determine, based upc: a review of the description of the solution mining
process and equipment, whether the information is sufficient to support the evaluation of the facilities and
any conceptual or numerical models used in the LA. The staff should also document any concerns
regarding the description of the solution mining process and equipment. If the staff determines that the
description of the solution mining process and equipment is sufficient to meet the regulatory requirements

and acceptance criteria identified in section 3.1.3, then the following finding will be made.

The staff concludes that the description of the solution mining process and equipment is
sufficient to permit evaluation of the operations and processes to assess compliance with the requirements

of 10 CFR 20.1002.
Ta ¢ ld =y vetoe-e by cr Dottt o Culr %ﬁ[
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3.1.5 References
Driscoll, F.G. 1989. Groundwater andt Welty Johussp Filrraion Sysenis, Inc.

Nuclear Regulatory Commission. 1977. Design, Constructiun, and Inspection of Embankment Retention
Systems for Uranium Mills. Regulatory Guide 3.11 Washington, DC: Nuclear Regulatory
Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1981. Groundwater Monitoring at Uranium In Situ Solution Mines,
Staff Technical Position Paper. No. WM-8102, December. Washington, DC: Nuclear
Regulatory Commission.

3.2 RECOVERY PLANT EQUIPMENT
3.2.1 Areas of Review

The staff shouid review the physical descriptions and reported operating characteristics for the
major equipment items of the processing cycle. The staff should also review descriptions of the proposed
process information and control systems relevant to safety, as well as radiation sampling and monitoring
dnstrumentation. A diagram should be provided that indicates the plant layout and locations where dusts,
fumes, or gases would be generated; and locations of all ventilation, filtration, confinement, and dust
collection systems and radiation monitoring devices.

S
3.22 Review Procedures 7 1 vodadug

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an applicat..n, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determi.e whether the physical descriptions and reported operating
characteristics for the major equipment items of the processing cycle and the proposed control systems
and safeiy/radiation instrumentation are sufficient to evaluate the performance of the proposed mining
facility. Staff should ensure that the application identifies all areas where releases of radioactive and
hazardous materials (such 4s radon gas and uranium dust) can occur and that locations cf control
equipmeti: (¢.g., ventilation and exhaust systems) and instrumentation are provided.

3.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

A facility to recover uranium by ISL mining is licensed under provisions of an NRC
(10 CFR Part 40) source and byproduct material license. 10 CFR 20.1002 requires that such a lice....
is subject to the radiation protection requirements of 10 CFR Part 20. Compliance with dose limits, and
requirements for radiation surveys, monitoring, control of exposures, and respiratory protection in
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10 CFR Part 20 will require use of equipment and instrumentation that is part of the facility. This
equipment and instrumentation must be described and located (where applicable) on facility drawings.
Additional radiation protection equipment that is not part of the facility will be described in Chapters 4.0,

Effluent Control Systems and 5.0, Operations.

10 CFR 20.1701 requires that the licensee shall use, to the extent practical, process or other
engineering controls (e.g., containment or ventilation) to limit the concentrations of radioactive material

in air.

10 CFR 20.1501(b) requires the licensee to ensure that instruments and equipment used for
quantitative radiation measurements (e.g., dose rate and effluent monitoring) are calibrated periodically
for the radiation measured.

The discussion of recovery plant equipment is acceptable if

(1) The LA provides a diagram of the proposed (or existing) plant layout. Areas where dusts,
fumes, or gases would be generated are clcarly identified. All ventilation, filtration,

confinement, and dust collection systems, as well as the locations of the radiation
monitoring equipment, are clearly identified.

(2) The recovery plant equipment is of sufficient capacity to process the amount of ore
described in section 3.1. Manufacturer specifications for major components of the

processing circuit are specified.

3.2.4 Evaluation Findings

The staff should determine, based upon a review of the description of the recovery plant
equipment, whether the information is sufficient to support the evaluation of the facilities and any
conceptual or numerical models used in the LA. The staff should also document any concerns regarding
the description of the recovery plant equipment. If the staff determines that the description of the recovery
plant equipment is sufficient to meet the regulatory requirements and acceptance criteria identifieu in
section 3.2.3, then the following finding will be mads.

The staff concludes that the description of the recovery plant equipment is sufficient to permit
evaluation of the operations and processes to assess compliance with the requirements of 10 CFR

20.1002, 20.1501(b), and 20.1701.
3.2.5 References
None.

3.3 INSTRUMENTATION

3.3.1 Areas of Review

The staff should review descriptions of the proposed process instrumentation and control systems
relevant to safety and radiation safety sampling and monitoring instrumentation, including their minimum
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specifications and operating characteristics. This should include wellfield process control equipment for
monitoring injection pressures, injection rates, and production rates.

3.3.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should review the descriptions provided in the LA to determine whether they are
sufficient to evaluate the interrelationship between the proposed instrumentation systems and the
operations or processes to be controlled or monitored. The staff should also determine whether the
proposed instrumentation systems are sufficient to control and monitor operations and processes identified
in the description of the proposed facility. Particular attention should be focussed on whether proposed
monitoring and control instrumentation is adequate to quickly identify and remedy mining and processing
problems that can increase exposures to radiological and chemical hazards. Areas of concern include
monitoring and ventilation systems designed to ...cct and control elevated releases of yellowcake dust
from drying and storage operations and rador. gas buxldup in buildings. Instrumentation to detect and
contro!l liquid releases from wellfield and process:ng mpe failures, lmpoundmcnt leaks, and chemical tank
valve failures should also be considered in the staff review.

3.3.3 Acceptance Criteria

%ceptance criteria for this SRP section are based on meeting the following regulatory
requirement .

A facnllty to recover uranium by in-situ solution mining is licensed under proyisions of an NRC
(10 CFR Part 40) source and byproduct material license. 10 CFR 20.1002 requires that such a license
is subject to the radiation protection requirements of 10 CFR Part 20. Compliance with dose limits, and
requirements for radiation surveys, monitoring, control of exposures, and respiratory protection in
10 CFR Part 20 will require use of equipment and instrumentation that is part of the facility. This
equipment and instrumentation must be described and located (where applicable) on facility drawings.
Additional radiation protection equipment that is not part of the facility will be described in Chapters 4.0,
cffluent Control Systems and 5.0, Operations.

10 CFR 20.1701 requires that the lice. :=¢ shall use, to the extent practical, process or other
engineering controls (e.g., containment or ventilation) to limit the concentrations of radioactive material

in air.
10 CFR 20.1501(b) requires the licensee to ensure that instruments and equipment used for

quantitative radiation measurements (e.g., dose rate and effluent monitoring) are calibrated periodically

for the radiation measured.
e
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The discussideof instrumentation is acceptahle if

(1) Instrumentation has been described for the various components of the processing facility,
including wellfields, weifield houses, trunklines, the production circuit, evaporation

ponds, and deep injection disposal wells.

(2) Irstrumentation is designed to allow the plant operator to continuously monitor and
control a variety of systems and parameters, including total flow into the plant, total
waste flow leaving the plant, tank levels, and the yellowcake drier. Instrumentation

includes alarms in the event of a failure.

(3)  Critical components of the systems are equipped with backup systems that activate in the
1 A, event of a power failure.
et P _ 5
3.3.4 Evaluation Findings

The staff should determine, based upon a review of the description of the process
instrumentation and control systems, whether the information is sufficient to support the evaluation of the
facilities and any conceptual or numerical models usec in the LA. The staff should also document any
concerns regarding the process instrumentation and control systems. If the staff determines that the
description of the process instrumentation and control systems is sufficient to meet the regulatory
requirements and acceptance criteria identified in section 3.3.3, then the following finding will be made.

The staff concludes that the description of the process instrumentation and control systems is
sufficient to permit evaluation of the operations and processes to assess compliance with the requirements

of 10 CFR 20.1002, 20.1501(b), and 20.1701.
3.3.5 References

None.
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4.0 EFFLUENT CONTROL SYSTEMS

The design and operation of the effluent control systems will be reviewed to support evaluations of the
radiological safety of the proposed operations. The NRC staff must make an independent assessment of

this safety.
4.1 GASEOUS AND AIRBORNE PARTICULATES

4.1.1 Areas of Review

The staff should review descriptions of the proposed ventilation, filtration, and confinement
systems that are to be used during operations to control the release of radioactive materials to the
atmosphere. - The staff should also review analyses of equipment as designed and operated to prevent
radiation exposures and to limit exposures and releases to as low as reasonably achievable (ALARA). A
review will also be conducted of a physical description of discharge stacks, types and estimated
composition and flow rates of atmospheric effluents, and proposed methods for controlling such releases.

4.1.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should review descriptions, designs, and operational modes to determine whether the
proposed ventilation, filtration, and confinement systems and equipment described in the LA are sufficient
to control the release of radioactive materials to the atmosphere to meet regulatory requirements identified

in section 4.1.3.

4.1.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

Radiation protection requirements in 10 CFR Part 20 establish dose limits for workers and the
public from facility operations. Facility effluent control systems must be described in sufficient detail to
provide assurance that exposure limits will be met and that exposures will be ALARA.

10 CFR 20.1201(a) requires that a licensee shall controt the occupational dose to individual
adults to the following dose limits.

(1)  An annua! limit, which is the more limiting of the total effective dose equivalent being
equal to 5 rems (0.05 Sv); or the sum of the deep-dose equivalent and the committed
dose equivalent to any individual organ or tissue other than the lens of the eye being

equal to SO rems (0.5 Sv).
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(2)  The annual limits to the lens of the eye, to the skin, and to the extremities, which are:
An eye dose equivalent of 15 rems (0.15 Sv), and a shallow-dose equivalent of 50 rems

(0.50 Sv) to the skin or to any extremity.

10 CFR 20.1302(a) requires that the licensee shall survey radiation levels, as appropriate. in
unrestricted and controlled areas and in effluents released to unrestricted and controlled areas to
demonstrate compliance with the dose limits in 10 CFR 20.1301 for individual members of tiie public.

10 CFR 20.1302(b) requires that a licensee shall show compliance with the annual dose limit
in 10 CFR 20.1301 by demonstrating by measurement or calculation that the total effective dose
equivalent to the individual likely to receive the highest dose from the licensed operation does not exceed
the annual dose limit; or demonstrating that the annual average concentrations of radioactive material
released in gaseous and liquid effluents at the boundary of the unrestricted area do not exceed the values
specified in table 2 of appendix B to 10 CFR Part 20; and if an individual were continuously present in
an unrestricted area, the dose from external sources would not exceed 0.002 rem (0.02 mSv) in an hour

and 0.05 rem (0.5 mSv) in a year.

The description of the gaseous and airborne particulate effluent control system is acceptable if

(1) Monitoring and control systems for .ae facility are located to optimize their intended
function. Monitors used to assess worker exposures are placed in locations of maximum
concentration based upon determination of airflow patterns.

(2)  Monitoring and control systems for the facility are appropriate for the types of effluents
generated. The intended purpose of measurement devices are clearly stated and criteria

for monitoring are provided.

(3) The LA provides a demonstration that adequate ventilation systems are planned for
process buildings to avoid radon gas buildup.

The review emphasis should be on (i} radon gas mobilization from recovery solutions
entering the plant, (ii) the extraction process (where tanks are vented), and (iii) uranium
particulate emissions resulting from drving and packaging operaticns and spills. For
facilities using an open air design for processing (i.e., processing equipment is not
enclosed by a building), ventilation will be less of a safety concern. Aspects of design
that can significantly limit airborne rcieases include closed production systems (i.e., no
venting) and the use of vacuum dryers that eliminate airborne uranium particulate releases

from drying operations.
(4) The LA demonstrates that the effluent control systems will limit exposures under both

normal and accident conditions. The LA also provides information on the health and
safety impacts of system failures and identifies contingencies for such occurrences.

4.1.4 Evaluation Findings

The staff should determine, based upon a review of the description of the gaseous and airborne
particulate effluent control systems, whether the information is sufficient to support the evaluation of the
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facilities and any conceptual or numerical modeis used in the LA. The staff should also document any
concerns regarding the gaseous and airborne particulate effluent control systems. If the staff determines
that the description of the gaseous and airborne particulate effluent control systems is sufficient to meet
the regulatory requirements and acceptance criteria identified in section 4.1.3, then the following finding

will be made.

The staff concludes that the sources of all gaseous and airborne particulate effluents have been
identified and that appro; ..z effluent control systems have been implemented to limit radiat’ _.i exposures
to workers and the public in accordance with ALARA and other radiation protection requirements of
10 CFR 20.1101, 20.1201, 20.1301, and 20.1302.

4.1.5 References

None.
4.2 LIQUIDS AND SOLIDS

4.2.1 Areas of Review

The staff should review estimates of quantit:es and compositions of waste residues expected
during construction and operation, and the procedures proposed for their management. The staff shou'd
also review design specifications for effluent control systems for liquids and solids to ensure that the
intended function of each system is clearly stated and consistent with reported operating tolerances and
efficiencies. Staff should review the design specifications of any retention systems such as ponds to ensure
that liner and leak detection systems are included. If effluents are to be released into surface waters or
injected into disposal wells, the staff should also review the plans to obtain any water quality certifications

and discharge permits that may be necessary.
Areas to be reviewed include

(1) Information related to lined evaporation pond design, monitoring programs, freeboard
requirements, and leak reporting procedures

(2) Liquid effluent disposal plans

(3) Con’ agency plans for de:ling with leaks and spills

(4) Contaminated solid waste generation and disposal plans
(5) Noncontaminated solid waste generation and disposal plans

4.2.2 Review _Procedurcs

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the a-2as to be given attertion during the review is to be based on an
inspection of the material presented; prior kriowledge of the site and its operating history; whether the
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LA is an application, a renewal, or an amendment; and whether items of special safety significance are
involved.

Staff should ensure that facility descriptions include discussion of how design features serve to
contain contamination from spills resulting from normal operations and potential accidents (e.g, valve and
tank failures, leaks in pond liners). Staff should perform the following assessments:

(1) ...y that evapirauuil punads rely ot standard engineering design to ensure proper
containment performance, including appropriate leak detection systems. Staff must also
ensure that appropriate freeboard requirements are established, and that appropriate

monitoring programs and reporting procedures are in place.

(2)  If liquid effluents are to be released into surface waters, applied to land surfaces, or
injected into disposal wells, determine whether the appropriate water quality certifications
and discharge permits have been applied for or issued,

(3) Ensure that contingency plans are in place for dealing with spills of process fluids from
valve, pipe, or tank failures that would result in large spills.

(4) Ensure that an agreement is in place for disposal of 11.e(2) byproduct material in an
NRC licensed disposal facility or a licensed mill tailings facility.

(5) Ensure that all noncontaminated solid waste is collected and disposed of in accordance
with state and local requirements regarding landfill disposal.

4.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

Radiaticn protection requirsments in 10 CFR Part 20 establish dose limits for workers and the
public from facility operations. Facility effluent controi systems must be described in sufficient dz=:ail to
provide assurance that exposure limits will be met and exposures will be ALARA.

10 CFR 20.1201(a) requires that a licensee shall control the occupational dose to individual
adults to the following dose limits.

(1)  An annual limit, which is the more limiiing of the total effective dose equivalent being
equal to 5 rems (0.05 Sv); or the sum of the deep-dose equivalent and the committed
dose equivalent to any individual organ or tissue other than the lens of the eye being

equal to 50 rems (0.5 Sv).

(2) The annual limits to the lens of the eye, to the skin, and to the extremities, which are:
An eye dose equivalent of 15 rems (0.15 Sv), and a shallow-dose equivalent of 50 rems

(0.50 Sv) to the skin or to any extremity.
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10 CFR 20. 13@(5) requires that the licensce shali”sfur.vey radiation levels in unrestricted and
controlled areas and in effluents releasgc to unrestricted and controlled areas to demonstrate compliance
with the dose limits in 10 CFR 20.1301 for individual members of the public.

10 CFR 20.1302(b) requires that a licensee shall show compliance with the annual dose limit
in 10 CFR 20.1301 by demonstrating through measurement or calculation that the total effective dose
equivalent to the individual likely to receive the nighest dose from the licensed operation does not exceed
the annual dose limit; or demonstrating that the annual average concentrations of radioactive material
released in gaseous and liquid effluents at the boundary of the unrestricted area do not exceed the values
specified in table 2 of appendix B to 10 CFR Part 20; and if an individual were continuously present in
an unrestricted area, the dose from external sources would not exceed 0.002 rem (0.02 mSv) in an hour

and 0.05 rem (0.5 mSv) in a year.
Ve
The deserprrmrof-the liquids and solids effluent control systems% acceptable if

(1) Common liquid effluents generated from the process bleed, process solutions (e.g.,
backwash, resin transfer waters). wash-down water, well development water, and

restoration waters are properly controlled.

Acceptable control methods include: dive-sion of liquid wastes to evaporation ponds,
deep well injection, and land application/irrigation. Solid effluents can be considered
either as contaminated or as noncontaminated. Contaminated solid effluent that can be
decontaminated and released for unrestricted use is discussed in detail in section 4.3.
. Cv«leuQ}§A-
(2) Inaccordance with 10 CFR Part 40, appendix A onsite evaporation systems are designed
and operated in a manner Wﬂon of waste from the evaporation system

to the subsurface Appllcatlons aritpin enough detail to allow the reviewer ine
€ appr asi ing pcbofrd reqiirements,
co ve adti ing 27 inegring ard drawings a

helpful in th

- e

Vh\v, in he teviewer may wxsh to consult WM 8101 (Nuclcar Regulatory Commission, 198~

O ¥Q<~f for additional information regarding the use of synthetic liners in evaporation pomds-The ™
following discussion provides guidclines for an acceptable LA section dealing with
evaporation ponds.

The monitoring and inspection program consists of documented daily checks of pond
freeboard and the leak detection system. Because small amounts of condensation can
accumulate in leak detection sumps, chemical samples are not commonly collected until
water levels greater than a specified amount are detected. Forthisreason;-epplicants

Nes %wJ Mmmmwwﬁon

" v be §

smical constituents. When significant

; water levels are detected, the water in the standpipes must be sampled for indicator
~ parameters to confirm that the water in the detection system is from the pond. The

a .
M“‘"L‘L applicant should specify and provide the basis for selecting thc indicator parameter(s)

!cu-v(

. used to verify leaks.
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Corrective actions should commence upon leak confirmation and should consist of
transferring the solution to another pond so that liner repairs can be made. Thus,
sufficient freeboard capacity should be maintained in the evaporation pond system that
any one pond could be transferred to the remaining ponds in the event of a leak. An
additional freeboard requirement is that water !evels should be kept far enough below the
top of the pond to prevent waves from overtopping during high wind conditions.

Actic..» to be taken in the event that evaporation pond standpipe water analyses indicate
pond leakage include (i) notify the NRC by telephone within 48 hr of verification,
(ii) analyze standpipe water quality samples for leak parameters once every 7 days during
the leak period and once every 7 days for at least 14 days following repairs, and (iii) file
a written report with the NRC within 30 days of first notifying the NRC that a leak
existed. (This report would include analytical data and describe the mitigative action and

the results of that action.)

(3)  Acceptance criteria for other methods of effluent dispos ~such-as deep well injection,

i i found i Staff Technical Position ﬁ

/7 iffi‘uent Disposal_ at Licensed . _Uranium _ Recove acnlmes (Nuclear Regulatory
Commission, 1995). Such disposal practices are generally strictly regulated by the EPA
and state agencies, and the applicant is responsible for ensuring such disposal methods

{'7Y :'—")‘m@, are in compliance with applicable directives.
(T‘)?\ \ (4) Plans and procedures are provided that address contingencies for all reasonably expected
system failures, such as well/pipe leaks, to demonstrate confidence that the applicant is

n oy Lovent”
},"3‘ w prepared to respond to such events.

Processing plants should have sump capacity sufficient to contain the volume of the
largest tank in the plant that contains hazardous material. Wellfield flow circuits should
be equipped with alarms to notify the operator in the event of loss of pressure or excess
p essure anywhere within the production circuit. The applicant should maintain a log of
ignificant solution spills. The NRC should be notified by telephone within 48 hr of
any failure that might have a radiologi act on the environment. The notification
would be followed, within 7 days, by a written report detailing the conditions leading to
the failure or potential failure, corrective actions taken, and results achieved. This should

be defié in addition to the reuirements of 10 CFR Part 20.@~d s ¢FA 40.6.0

drd ven Twﬂ-vkmcn-l
(5) The L/ contains a description of the methods to be used for disposing of contaminated
solid wastes that are generated during operation of the facility.

> 1o
Equipment can be decontaminated and released for unrestricted use is discussed in
section - #7. The storage of byproduct material that either cannot or will not be

decontaminated and released for unrestricted use-shouldebandggesibed. The LA should
provide an estimate of the amount of contaminated material that will be, generated and
objective evidence of an agreement for disposal of these materials cﬁr in a licensed

waste disposal site or at a licensed mill tailings facility.
W\OY\Q()C’J tb \\l’\fl.v-l (ONW Az o+ OCC&{Q&“ \~A
(jqn{ o ds \»\ /QQFRQ.QS L (/),1&(4) LT
’( O CC U.PC'{\‘LJ Yo Wil (he o C(M,o L-.'/ May 1997
af Cﬂch»hzo/,l, 376’

]
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(6) Noncontaminated solid waste will be gathered periodically and disposed in a sanitarv
iandfill in accordance with state and local regulations. Regulation of this disposal is not
part of the NRC licensing responsibility.

(7Y  Water quality certification and discharge permits have been obtained, or plans are in
place to obtain them.

H
)

4.2.4 Evalir~n Findinge

The staff should determine, based upon a review of the description of the liquids and solids
effluent control systems, whether the information is sufficient to support the evaluation of the facilities
and any conceptual or numerical models used in the LA. The staff should also document any concerns
regarding the liquids and solids effluent control systems. If the staff determines that the description of
the liquids and solids effluent control systems is sufficient to meet the regulatory requirements and
acceptance criteria i-‘entified in section 4.2.3, then the following finding will be made.

The staff concludes that the sources of all liquid and solid effluents have been identified and that
appropriate efflyent control systems have been implemented to limit radiation exposures to workers and
the public in accordance with ALARA and other radiation protection requirements of 10 CFR 20.1101,
20.1201, 20.1301, and 20.1302.

4.2.5 Refei'enc&s

:'Ntmwari};gﬁ lato .| 1995/ Sthff Teghhica! Postrion pf Efftitertt D icensed U
lmes‘ Revision 0. ington;"DC: Nudiear Regufatory omrm

Nuclear Regulatory Commission. 1980. Radiological Effluent and Environmental Monitoring at Uranium
Mills, Revision 1. Regulatory Guide 4.14. Washington, DC: Nuclcar Regulatory Commission,

Ofﬁce of Standards Development.

4.3 CONTAMINATED EQUIPMENT ) ,
NT‘ e e v tn YT o va w il lr < hM\V"'J 1
4.3.1 AreaSofReview S. 7.0
s A e (et dlwmnad-y ve b -
The faff should review descriptions of methods proposed fer—-ehedxsposzr-urﬂlease-of

Tecovery pr.

von o P o vleor G unwth el i 2,
4.3.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the ;evxew is to be based on an
mspecnon of the material presented; prior knowledge cf the site and its operating history; whether the
LA is an application, a renewal, or an amend...2nt; and whether items of special safety significance are

involved.

e
52

The staff should determine whether the proposed methods for the disposal of contaminated waste
solids and eqmpment that are genctated in the uranium recovery process are sufficient to meet the
regulatory requirements identified in section 4.3.3. Staff should ensure that the licensee intends to make
a reasonable effort to eliminate residual contamination on equipment and materials prior to dlsposal or

release for unrcstncted use.
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4.3.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

| 10 CFR 20.1302(a) requires that the licensee shall survey radiation levels, as appropriate, in
l unrestricted and controlled areas and in effluents released to unrestricted and controlled areas to
demonstrate compliance with the dose limits for individual members of the public in 10 CFR 20.1301.

10 CFR 20.1202(b) requires that a licensee shall show compliance with the annual dose limit
in 10 CFR 20.1301 by demonstrating through measurement or calculation that the total effective dose
equivalent to the individual likely to receive the highest dose from the licensed operation does not exceed
the annual dose limit; or demonstrating that the annual average concentrations of radioactive material
released in gaseous and liquid effluents at the boundary of the unrestricted area do not exceed the values
i specified in table 2 of appendix B to part 20; and if an individual were continuously present in an
unrestricted area, the dose from external sources would not exceed 0.002 rem (3.0Z mSv) in an hour and

0.05 rem (0.5 mSv) in a year.

The desemprie of methods proposed for disposai or release of contaminated equipment is
acceptable if

M\quwa@mw_

\\q_ \itente® Wiﬂ

(2) Procedures—are.in place t0 ensure that radioactivity on equipment or surfaces is not

covered by paint, plating, or other covering material unless contamination levels, as
determined by a survey and documented, are below the limits specified in table 4.3-1
prior to applying the covering. A reasonable effort is made to minimize the contamination
prior to use of any covering.

(3) The radioactivity on the interior surfaces of pipes, drain lines, or ductwork will be
determined by making measurements at all traps, and other appropriate access points,
provided that contamination at these locations is likely to be representative of
contamination on the interior of the pipes, drain lines, or ductwork.

Surfaces of premises, equipment, or scrap which are likely to be contaminated but are
of such size, construction, or lncation as to make the surface inaccessible for purposes
of measurement are presumed (v be contaminated in excess of the limits.

! C)) 2que the Commissi hoFizeda licensee to relinquish possession or control
! of prermses. eqmpment or scrap havmg surfaces contaminated with M
: of the limits specnﬁ /This _may —inctuds, but “would not be limited to spec

itcumstances sych3 razuig of buildings, transfer of prcrms&s to another organizatio
continuing work with radioactive materials, or conversion of facilities to a long-te
orage of standby status. Such requests should e ————

' g
/ ”E_N“’
g (a) Provide detailed information describing the premises, equipment or scrap, the
g0 radioactive contaminants, and the nature, extent, and degree of residual surface
contamination.
Draft SRP, Revisiok 0 ' 4-8 May 1997
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Table 4.3-1. Acceptable surface contamination levels*

mrovm———

Average™! l Maximum® 4/ Removable™* "

U-nat, U-235, U-238, and associated 5.000 dpmy/100 e 15,000 dpm/100 em? 1000 dpmite0 e |
decay products Mg 8, Mgk B 000 & s
Transuranics, Ra-226, Ra-228, Th-230, 100 dpm/100 cm? 300 d 2
Th-118, Pa-231, Ac-227, 1125, 1-129 pm/100 cm 20 d, W/100 cm?
Th-nat, Th-232, Sr-90, Ra-223, Ra-224, 1,000 dpm/100 ¢ 3 000 d -

H U-232, 1-126, I-131, 1-133 000 dpm/100 cm 200 dpm/100 cm?

& Beta-gamma emitters (nucli.da'c with decay 5,000 dpm/100 cm’ 15,000 dpm/100 cm?
| modes other than alpha emissicr: or
| spontancous fission) except §r-90, and
| others noted above

1,000 dpm/100 cm?

*Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits establi
I emitting nuclides should apply independently. ablished for alpha- and beta-g: nma-
| »As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by cortecting

j the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated with the
| instrumentation.

| cMeasurements of average contaminant should not be averaged over more than 1 square meter. For obj
average should be derived for each such object. Objects of less surface area, the
| *The maximum contamination level applies to an area of not more than 100 cm?’.
| «“The amount of removable radioactive material per 100 cm? of surface area should be det mined b
, y wiping that area with dry filt
! soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the snpe with an apprrgpr:ag *

| instrument of known efficiency. When removable contamination on objects of less surface area is determined, the pertinent levels should
1 be reduced proportionally and the entire surface should be wiped.
' *The average and maximum radiation levels associated with surface contamination resulting from beta

-gamma emitters should not exceed

_ 0.2 mrad/hr at 1 cm and 1.0 mrad/hr at 1 cm, respectively, measured through not more than 7 milligrams per square cenimeter of total

*Source: Nuclear Regulatory Commission, “Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use

or Termination of Licenses for Byproduct or Source Materials,” Revision IV, Uranium Recovery Field Office, 1984.




g' (b) Provide a detailed health and safe'y analysis that reflects that the residual
o M amounts of contaminated materials on surface areas, together with other
~ 4’? considerations such as prospective use of the premises, equipment, or scrap, are

()467’c ‘\ﬁﬂikely to result in an unreasonable risk to the health and safety of the public.

(5)  Prior to release of premises for unrestricted use, the licensee has made a ccmprehensive
radiation survey that establishes that contamination is within the limits specified in
table 4.3-1. Acopy-of thesurvey reportshall-befiled-with-the NRC-Diviaun of NMSS,

“ " Yrapium Recovery Branch. THE SUIVEy report-sheuld
@y Identify the premises
£y Show that reasonable eITort Nas DeeI MIxie to-chiminate-residual contamination
(o "Desciibe e stope uf e Survey and general procedures followed
(dé__SMo-ﬁndmgrwﬁﬁ'mm units specified in table 4.3-1
Esllowing-tireTeview of tire-repests flle staff should consider visiting the facilities to confirm

the survey. The licensee shall not release the premises for unrestricted use without the written approval
of the NRC staff.

D.co/()'-‘}:,. -~ The NRC Guidelines for Decontamination of Facilities and Eqﬁipmétii ‘Prior-to_Release for
Lo Smgwl%gzryhmunanon of Licenses for Byproduct or Source Material (Nuclear latory
.$gwc¢  Commission provides radiation exposure rate Timits " icensees should use in

2 accomplishing/verifying the decontamination and survey of the surfaces of buildings and equipment prior
to their release for unrestricted use. Note that these guidelines do not address the potential for internal
contamination in porous material such as wood, concrete, and insulation.

4.3.4 Evaluation Findings

The staff should determine, based upon a review of the description of the methods proposed for
disposal or release of contaminated equipment, whether the information is sufficient to support the
evaluation of the Jacilities and any cc.:ceptual or numerical models used in the LA. The staff should also
document any concerns regarding the methods for disposal or release of contaminated equipment. If the
staff dete-nines that the description of the methods for disposal or release of contaminated equipment are
sufficient to meet the regulatory requirements and acceptance criteria identified in section 4.3.3, then the
following finding will be ma ‘c.

The staff concludes that the program for controlling exposures from contaminated equipment,
including the procedures for decontamination and release of contaminated equipment, are adequate to
prc.cct health and safety in accordance with ALARA and other radiatics: protection requirements of
10 CFR 20.1101, 20.1201, 20.1301, and 20.1302.

4.3.5 References
Nuclear Regulatory Commission. Radiological Effluent and Environmental Monitoring at Uranium Mi’'

Revision. Regulatory Guide 4.14. Washington, DC: Nuclear Regulatory Commissior:;, Office
of Standards Development.
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5.0 OPERATIONS

he operations to be reviewed in this section should be considered as speciﬁc commitments on the part
of the applicant fofconducting operations, gadiologicghprotection programs, and Nonitoripg Progr yms.

e materkal in tiis portion of fheNLA shou}d be completé,in itself Ansofar as possible, witho t/rcu: ehces
tolother submittals. With the/advekt of perfornancg-basey licending, which gllows he ljcendee tp make
cettain chankes/withouy NR¢ approXal, tjie revigwgr should'pay particulakagtention td the procedpres t
areo be followed by thg agplicant to'yadke any changes to the ISL facility (e.g., opening a p7w wellfield,

or changing flow rates).
/

5.1 CORPORATE ORGANIZATION AND ADMINISTRATIVE PR?CEDURES

5.1.1 Areas of Review /
/

The staff should review the detailed description of the applicant’s proposed organization and
administrative procedures, including a description and/or chart depicting the key positions in the
management structure and the responsibilities and functions of each with respect to d¢velopment, review,
approval, implementation, and adherence to ope:rating p.ocedures, radiatiop safety programs,
environmental and groundwater monitoring programs, quality assurance programs, youtine and nonroutine
maintenance activities, and changes to any of these. In addition, for ing, the
reviewer should examine the plans proposed by the applicant for establishing a Safety and Environmental
Review Panel (SERP) and the proposed composition and responsibilities of the SERP.

§.1.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should review areas outlined in Regulatory Guide 3.46, Standard Format and Content
of License Applications, Including Environmental Reports, for In Situ Uranium Solution Mining (Nuclear
Regulatory Commission, 1982). Specifically, the reviewer should determine whether the proposed
orgamzauon and administrative procedures are defined in sufficient detail to evaluate the performance of
persons in positions responsible for developiug, reviewing, approving, implementing, and enforcing the
proposed pro ams related to radiological safety, environmental safety, and groundwater protection. {n

i e fOTHRAE b aEAIcADsing, the reviewer should examine the plans proposed by the
apphcant for wtabl:shmg a SERP and the proposed composition and responsibilities of the SERP. ‘

5.1.3 Acceptance Criteria

Acceptancé criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR Part 20 provides the regulatory standards for protection against radiation and the
requirements of 10 CFR Part 40, appendix A provide criteria for disposition of wastes. Applicants are
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required to demonstrate not only that exposure to radiation is below allowable dose limits as specified
in subpart C of 10 CFR Part 20, but also, that rudiation exposure during mine operations is ALARA, in
accordance with subpart B of 10 CFR Part 20. An important aspect of complying with these requirements
is the establishment of an organizational structure and administrative procedures that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.

19 CFR 20.1101 requires each licen-ee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve
occupational and public doses that are ALARA.

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs and subpart-M provides reporting and notification requrrements

Ly i S @8 Ao depordnd dovse ¢ 5G) Fo
10 CFR Part 40, appendix A,establishes a regulatory requirement for source material license

holders to protect groundwater resources from contamination caused during o(pzrat ns.
e andERY > = I VERN p{.;“,'(-:a\f X domch ;

The discussion of corporate organiza.ion and administrative procedures is acceptabTe i

ALY

A o Jewr (1)  The applicant has provided ad.quate descriptions of the corporate organization, clearly
b PP P 9%
A defining management responsibilities and authority at each level.

Sev U'X‘? d (2)  The organizational structure shows integration among groups that support the operation
E and maintenance of the facility. If the facility is new, integration between plant
. s construction and plant manageme..i should be detailed.

(o2 |

Jer 0

/]ST’

(3) Forperformame-based-ticensing; the applicant will be required to establish a SERPiﬁ—
_3eeeptableplarr-forEmakeUp of 1 SERP v as-foews——

"'d Lol\’(.i’\

&:vf." ’

The-SERP will consist of at least three individuals. One member of the SERP will have
expertise in management and will be responsible for managerial and financial approval
changes; one member will have expertise in operations and/or construction and will have
responsibility for implementing any operational changes; and one member will be the
corporate radiation safety officer (CRSO), or equivalent, with the responsibility for
assuring that changes conform to radiation safety and environment ' requirements.
Additional members may be inc'»ded in the SERP as appropriate to address specific

1o v L"”/P technical issues such as health physics, groundwater hydrology, surface water hydrology,

and specific earth sciences or other technical disciplines. Temporary members may

include consultants.
[Ee EP\\D . o .
. (4) To the extent possible, proposed administrative procedures conform with Regulatory
\Ww\,,,va‘P Guide 8.2, Guide for Administrative Practices in Radiation Monitoring (Nuclear

Regulatory Commission, 1973).
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'5.1.4 Evaluation Findings

The staff should determine, based upon a review of the proposed corporate organization and
administrative procedures, whether the information is sufficient to support the evaluation of the facilities
and any conceptual or numerical models used in the LA. The staff should also document any concerns
regarding the proposed corporate structure or administrative procedures. If the stafi determines that the
proposed corporate structure and administrative procedures are sufficient to meet the regulatory
requirements and acceptance criteria identified in section 5.1.3, then the following finding will be made.

The staff concludes that the proposed corporate structure and administrative procedures are
adequate to ensure that the organizational control program will be effective and that the proposed
operations can be conducted in a manner that protects health and safety and the environment in
accordance with the requirements of 10 CFR Part 20 subparts B, C, L, and M, and 10 CFR Part 40,
appendix A, criterion § in particular.

5.1.5 References

Nuclear Regulatory Commission. 1973. Guide for Administrative Practices in Radiation Monitoring.
Regulatory Guide 8.2. Washington, DC: U.S. Nuclear Regulatory Commission, Office of
Standards Development.

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

5.2 MANAGEMENT CONTROL PROGRAM
5§.2.1 Areas of Review

The staff should review the management control program and administrative procedures
proposed to ensure that activities affecting health and safety are conducted in accordance with written

standard operatir.g procedures (SOP). Meﬁommevﬁwm the reviewer should evaluate the
management control and decision bases to be used by the SERP in deciding when it is necessary to apply

for a liccnse amendment. Procedures governing nonroutine work or maintenance that is not covered by
an SOP should be reviewed.

§5.2.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the 1eviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The reviewer should determine that the proposed 'management control program .
administrative procedures are sufficient to assure that all proposed activities potentially affecting health
and safety can be conducted in accordance with written operating procedures. The review should include

Draft SRP, Revision 0 5.3 May 1997



determining the existence of SOPs for routine work, and the review and approval process to be used by
the radiation safety staff when appropriate. Methods for review and approval of nonroutine work or
maintenance activity by the radiation safety staff should be examined.

licerwimry, the reviewer should examine the plans proposed by the applicant for establishing a SERP and
the proposed composition and responsibilities of the SERP.

5.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR Part 20 provides the regulatory standards for protection against radiation and the
requirements of 10 CFR Part 40, appendix A provide criteria for disposition of wastes. Applicants are
required to demonstrate not only that exposure to radiation is below allowable dose limits as specified
in subpart C of 10 CFR Part 20, but also that radiation exposure during mine operations is ALARA, in
accordance with subpart B of 10 CFR Part 20. An important aspect of complying with these requirements
is the establishment of an organizational structure and administrative procedures that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve
occupational and public doses that are ALARA.

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs, and subpart M provxdes reportmg and nouﬁcauon requxrcmems

The descripzion of the management control system is acceptable if

(1)  The proposed management control program and administrative procedures are sufficient
to assu ° that all proposed activities can ue conducted in accordance with written
operating procedures. @Or Sop KQ., vy gunta £\

< :rvwl V)n

ORs eithet extsEand 5Te 3 the applicant
provides W operating procedurcs will be developed for routine work.
W (’“!Ijl Lo pvdees Hod Lt pa wed b preors
B ,gm/ / There should be a mechanism for the development, approval, and periodic review of all
SOPs by the radiation safety staff on an annual basis. Subsequent inspections will ensure

AN

. iﬁ”, that SOPs are adequate and applied correctly.

w,(' ' u—"c - ¢
(3) The applicant presents methods for review and approval of nonroutine work 9'

o maintenance activity by the radiation safety staff. T, Wi, g, sl

qy §-\b\)~b~ e Wfwonre o( ‘QJ-‘Q«J.\., oot L ene ' 6\' O_Ju lwo G
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or the p’ﬁ?’b’éses of performance-based licensitig, the applicant defines changes the’SERP
catnmake in the construction and/or operation of the proposed facility. ACceptable
guidante regarding the authority of the SERP to make changes is that the SERP may

@) Make dhanges in the facility or process, as presented in thg/gpplication
(b) Make changesin the procedures presented in the appHcation
(c) Conduct tests or experiments not presented inthe application

For the purposes of performance<based licensiflg, the applicant acknowledges those
conditions under which the SERP ¢z ake” changes, tests, or experiments without
applying for a license amendment. A lgénse amendment is necessary unless all the

following conditions are satisfied:

@) The change, test, or gfperiment does\pot conflict with any requirement
specifically stated inAhe license, or irupailNthe licensee’s ability to meet all
applicable NRC rggulations;

(b) There is no degradation in the essential safety or envitemental commitments in
the approted LA;

(c) (ke change, test, or experiment is consistent with the conclhgions of actions
analyzed and selected in the EA.

5.2.4 Evaldation Findings

The staff should determine, based upon a review of the proposed management control program,
whether the information is sufficient to support the evaluation of the facilities and any conceptual or
numerical models used in the LA. The staff should also document any concerns regarding the proposed
management control program. If the staff determines that the proposed management control program is
sufficient to meet the regulatory requirements and acceptance criteria identified in section 5.2.3, then the
following findings will be made: '

)

)

The staff concludes that the proposed management control program is adequate to ensure
that all routine activities are conducted ii1 accordance with written operating procedures
that will be approved and reviewed at specified frequencies by the applicant radiation
safety staff in accordance with the requirements of 10 CFR Part 20 subparts L and M.

The staff concludes that the proposed management control program is adequate to ensure
that any nonroutine work or maintenance not covered by an effective operating procedure
will be conducted in accordance with a special work permit reviewed and approved by
the applicant radiation safety staff in accordance with 10 CFR Part 20 subparts L and M.

S.2.5 References

None.
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5.3 MANAGEMENT AUDIT AND INSPECTION PROGRAM

5.3.1 Areas of Review

The staff should review the proposed management audit and internal inspection program,
including the frequencies, types, scopes of reviews, and inspections, action levels, corrective action
measures, as wel! as the responsibilities of each participant. The staff should also review the detailed
description for ensuring tnat employee exposures (to both airborne and external radiation) and effluent

releases are ALARA.

v Lot

Pots Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

5.3.2 Review Procedures

The reviewer should determine whether the proposed management audit and internal inspection
programs are sufficient to ensure the implementation of the proposed management control program and
to ensure that employee exposures and effluent releases are ALARA.

5 33 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory

requirements.
Crde,an(2)

10 CFR Part 20 pz@he regulatory standards for protection against radiation and
10 CFR Part 40, appendix A provide criteria for disposition of wastes. Applicants are .equired to
demonstrate not only that exposure to radiation is below allowable dose limits as specified in subpart C
of 10 CFR Part 20, but also that radiation exposure during mine operations is ALARA, in accordance
with subpart B of 10 CFR Part 20. An important aspect of comp.ying with these requirements is the
establishment of an organizational structure and administrative procedures that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protcction principles to achieve
occupational and public doses that are ALARA.

10 CFR 20.1501 requires each licensee to conduct surveys that may be necessary to comply
with the standards in 10 CFR Part 20. These surveys include those necessary to evaluate radiation levels,
concentrations and quantities of radioact. /e material, and potential radiation hazards that may be present.
It also requires regular calibration of survey irstruments and appropriate processing of dosimeter results
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by National Voluntary iéﬁ:)ratory Accreditation Program accrédited staff who have been approved to
process results for the type of radiation survey ccnducted.

10 CFR 20.1204 requires the licensee to take suitable and timely measurements of
concentrations of radioactive materials in air in work areas, quantities of radioactive materials in the
body, or quantities of radioactive material excreted from the body when measurement of intake of
radioactive material is required under 10 CFR 20.1502.

10 CFR 20.1702 states that when it is not practical to apply process or other engineering
controls to limit radioactive material concentrations in air to below the levels for an airborne radioactivity
area, the licensee may limit intakes by control of access, limitation of exposure times, use of respiratory
protection equipment, or other controls.

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection

ro ma.z and subpart M provides reportipg and notification requirements. . . .
P g\,.‘ L nga.\.\q ptsL MT:,P;Jgo\Trpo LS a,i’ la;qe,., ‘\ufl.‘ng/ A'fpﬂ""l V'L" +o &ua:c'

The description of the management audit and inspection program is acceptable if

(1) The proposed frequencies, types, and scopes of reviews and inspections, action levels,
and corrective action measures are determined to be sufficient to implement the proposed

controls.
. T
pl 9L ) Acceptable programs for quarterly inspection ¢f embankment retentio stems and
Lo
e annual ALARA audits are described in Regulatory Guideés 3.1T, Design, Construction,
@) » and Inspection of Embankment Retention Systems for Uranium Mills (Nuclear Regulatory
V&f”’ (yp» Commission, 1977) and 8.31, Information Relevant to Ensuring that Occupational
&o"’k Radiation Exposures at Uranium Mills Will be as low as is Reasonably Achievable
D @) (Nuclear Regulatory Commission, 1983), respectively. ‘
L0 . ,
v‘(”’p;pﬁ’ (2)The applicant has described the anticipated content of ALARA audit reports,, An
P’L acveptable ALARA audit report discusses trends in personal exposures and proper vse,
mainte; ized i
report sho
@
®)
©)
@
©
®

Reports on any overexposure of workers

5.7 . May 1997
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4)

&)

eratink-proc evi dul

The applicant has established record control procedures to assure maintenance of all
records until license termination. :

All reporting and recordkeeping conforms to Regulatory Guide 8.7. Instructions for
Recording and Reporting Occupauonal Radiation Exposure Data, Revision 1 (Nuclear

Regulatory Commission, 1982). }

3

§
@

a pgrfoNnance. licensgy t LA rtipg _rEquir for the
or an\chafiges ma ‘ :
e $e€P

Fhese records will include written sarety and environmental evaluations made by the
SERP that provide the basis for determmmg whether changes were made in accordance
with the bases described in section 5.2.3.' The applicant has made provisions to furnish
an annual report to NRC that includes a description of these changes, tests, or
experiments, and a summary of the safety and environmental evaluation for each. In
addition, the licensee has made provisions to annually submit change pages to the NRC
for the approved application and/or the approved operations plan and reclamation plan.

5.3.4 Evaluation Findings

The staff should determine, based upon a review of the proposed management audit and
inspection program, whether the information is sufficient to support the evaluation of the facilities and
any conceptual or numerical models used in the LA. The staff should also document any concerns
regarding the proposed management audit and control program. If the staff determines that the proposed
management audit and control program is sufficient to meet the regulatory requirements and acceptance
criteria identified in section 5.3.3, then the following findings will be made.

)

@

The staff concludes that the propose¢ management audit and inspection program is
adequate to identify the person rcsponsxble for each phase of the audit and inspection
program in accordance with the requirements of 10 CFR 20.1101, 20.1702, and

20 CFR Part 20 subparts L and M.

The staff concludes that the proposed zﬂanagemcm audit and inspection program is
adequate to ensure that employee e..posures to airborne and external radiation and
effluent releases are ALARA in accordarnice with the requirements of 10 CFR 20.1101,
20.1501, 20.1204, and 20.1702.

5.3.5 References

Nuclear Regulatory Commission. 1977. Design, Construction, and Inspection of Embankment Retention
Systems for Uranium Mills. Regulatory Guide 3.11. Washington, DC: Nuclear Regulatory
Commission, Office of Standards Development.
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Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guae 8.7. Washington, DC: Nuclear Regulatory
Commission, Office of Standards Development.  *°

Nuclear Regulatory Commission. 1983. Information Relevant to Ensuring that Occupational Radiation
Exposures at Uranium Mills will be as low as is Reasonably Achievable. Regulatory
Guide 8.31. Washington, DC: Nuclear Regulatory Commission, Office of Standards
Development.

5.4 QUALIFICATIONS
5.4.1 Areas of Review

The staff should review descriptions of the minimum qualifications and experience levels

required for personnel who will be assigned the responsibility for developing, conducting, and
administering the radiation safety program. The staff should also review the qualifications of people

specnfically proposed for these posmons Mﬂfemmmmmm'fm‘m&staff
adequa::.....‘

5.4.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

~ The reviewer should determine whether the minimum qualifications and experi~ace levels
required for personnel who will be assigned the responsibility for developing, conducting, and
administering the radiation safety program are sufficient to meet the regulatory requirements identified
in section 5.4.3. The staff should also determine that the qualifications of people specifically proposed
for these positions are consistent with the minimum qualifications and experience levels.

5.4.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on mécting the following regulatory
requirements.

10 CFR Part 20 provides the regulatory standards for protecticn against radiation and the
requirements of 10 CFR Part 40, appendix A provide criteria for disposition of wastes. Applicants are
required to demonstrate not only that exposure to radiation is below allowable dose limits as specified
in subpart C of 10 CFR Part 20, but also that radiation exposure during mine operations is ALARA, in
accordance with subpart B of 10 CFR Part 20. An important aspect of complying with these requirements
is the establishmeat of an organizationa' structure and administrative procedures that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.
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10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to cnsure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and eugineering controls based upon sound radiation protection principles to achieve

occupational and public doses that are ALARA.

a.p. S\ qJ‘/'7p-g-f5ry~n</(

The descriptionef qualifications’is acceptable if .
The applicant specifies minimum qualifications and experience for radiation safety staff

that are consistent with Regulatory Guide 8.31, Information Relevant to Ensuring that
Occupational Radiation Exposures at Uranium Mills will be ALARA (Nuclear Regulatory
Commission, 1983). The emphasis of this guidance is for uranium mills; however, the

training requirements apply equally to ISL facilities. Fherefore, quatifications—fos ISL
Sfacility—personnel—consistent—with—Regulatory—Guide—8-31—(Nuelcar—Regutas

Cormiissiom—1983)-should-specify—that-the-radistion—safety—efficer-has—the following
~educatiom-traintng;-and-experience:

®)

©

(d

Education: A bachelor’s degree in the physical sciences, industrial hygiene. or
engineering from an accredited college or university or an equivalenyCombination
of training and relevant experience in uranium mill radiation pfotection. Two
years of relevant experience are generally considered equivadent to 1 year of
acadbmic study.

Health Phy'sics Experience At least 1 yr of work exper#nce relevant to uranium
mill operationNg apphed health physics, radiation prgfection, industrial hygiene,
or similar work. This experience should involve agfually working with radiation
detection and measidrement equipment, not stpictly administrative or “desk”

work.

Specialized Training: At least\\ wk of spécialized classroom training in health
physics specifically applicable to ISL fagflity operations. In addition, the radiation
safety officer should attend refresher Majning on ISL facility health physics every

2 yr.

Specialized Knowledge: A thgrough knowledgeqf che proper application and use
of all health physics equipment used in the ISL facility, the chemical and
analytical procedures dsed for radiological sampling and monitoring,
methodologies used tg€alculate personnel exposure to uranium and its daughters,
and a thorough ungérstanding of the uranjum extraction prdgess and equipment
used in the ISL fdCility and how hazards are generated and conisgolled during the

extraction process.

Similarly, the followWing education, training, and experience requirements apply Q health
physics technicig:

@

Draft SRP, Revision 0

Pducation: An associate degree or 2 or more years of study in the physica
sciences, engineering, or a health-related field.
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b) Training: A total of at least 4 wk generalized training (up to 2 wk may be ofi-the-
job training) in radiation health protection applicable to ISL facilitigs<

(c) Experience: One year of work experiende using sampHng and analytical
laboratagy procedures that involve health physics, indus¢fal hygiene, or industrial
safety measuges to be applied in a uranium mill

or
(@ Education: A high school dipRwg

(e Training: A total of agde¢ast 3 mo specialized training (up to one month may be
on-the-job trainingyin radiation health protectieg relevant to ISL facilities

() Experience? Two years relevant work experience in applied radiation protection;
the hedlth physics technician should demonstrate a working kngwledge of the
proper operation of health physics instruments used in the ISL facility, surveying
and sampling techniques, and personnel dosimetry requirements.

(2) The LA includes the qualifications-for radjation safety positions or a statement that the
qualifications meet the minimum-—quafifications described_in_section 5.4.3. This
information may bepresefited in an appendix. Subsequent NRC inspections—w eck
the quakifications of existing staff to verify that minimum requirements are being met.

5.4.4 Evaluation Findings

The staff should determine, based upon a review of the qualifications proposed for personnel
holding positions in the applicant organizational structure, whether the information is sufficient to support
the evaluation of the facilities. The staff should also document any concerns regarding the qualifications
proposed for personnel holding positions in the applicar. organizational structure. If the staff determines
that the qualifications proposed for personnel holding positions in the applicant organizational structure
are sufficient to meet the regulatory requirements and acceptance criteria identified in section 5.4.3, then

the following finding will be made.

The staff concludes that the qualifications proposed for personnel holding positions in the
applicant organizational structure are sufficient foi administering the radiation safety program in

accordance with the requirements of 10 CFR 20.1101.

§.4.5 References

Nuclear Regulatory Commission. 1983. Information Relevant to Ensuring that Occupational Radiation
Exposures at Uranium Mills will be as low as is Reasonably ‘Achievable. Regulatory
Guide 8.31. Washington, DC: Nuclear Regulatory Commission, Office of Standards

Development.
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5.5 TRAINING

5.5.1 Areas of Review

The staff should review the proposed employee radiological protection training program,
including the content of the initial training or indoctrination, testing, on-the-job training, and the extent
and frequency of retraining. This material will most likely be presented as an appendix to the LA. The
staff should also review the proposed written radiological safety instructions that will be provided to
employees to include personal hygiene, contamination surveying prior to eating or leaving the operating
area, requirements for personal monitoring devices and respirators, housekeeping requirements, spill
cleanup procedures, and emergency actions.

5.5.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to.be based on an
inspection of the me -rial presented; prior krn- wledge of the site and it operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are
involved.

The staff should determine whether the applicant has procedures for an employee radiological
protection training program that are adequate to provide radiological safety instructions to the employees.
The staff should also determine whether the proposed written radiological safety instructions that will be
provided to employees are sufficiently detailed to meet acceptance criteria identified in section 5.5.3.

5.5.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR Part 20 provides the regulatory standards for protection against radiation and
10 CFR Part 40, appendix A provides criteria for disposition of wastes. Applicants are required to
demonstrate not only that exposure to radiation is below allowable dose limits as specified in subpart C
of 10 CFR Part 20, but also that radiation exposure during mine operations is ALARA, in accordance

with subpart B of 10 CFR Part 20. An importaut aspect of complying with these requirements is the
establishment of an organizational structure and administrative proceduces that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve
occupational and public doses that are ALARA.

An appendix addressing compliance with 10 CFR 19.12 should be provided that contains a copy
of the proposed radiological safety instructions to be provided to employees.
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The ddséritmiebtdhe training program is acceptable if

8))

Training requirements have been clearly defined for employees.

For the training of permanent employees, the staff should review the training programs
against the acceptable approach described in Regulatory Guide 8.31, Information
Relevant to Ensuring That Occupational Radiation Exposures at Uranium Mills Will be
as 1OW as is Reasonaoiy Acnievable (Neclear Regulatory Commission, 1983). This guide
recommends that, before beginning their jobs, all new employees should be instructed by
means of an established course in the inherent risks of exposure to radiation and the
fundamentals of protection against exposure to uranium and its daughters. Other guidance
pertinent to this course is found in Regulatory Guide 8.13, Instruction Concerning
Prenatal Radiation Exposure (Nuclear Regulatory Commission, 1987), and Regulatory
Guide 8.29, Instruction Concerning Risks from Occupational Radiation Exposure
(Nuclear Regulatory Commission, 1981). This course of instruction should include the

following topics: X
(a) undamentals of Health Proteztion
€3] The radiologic and toxic hazards of exposure to urani fh and its daughters

(id) Qw uranium and its daughters enter the body #nhalation, ingestion, and
skil\penetration)

(ili) Why exposures to uranium and its daughters should be kept ALARA.
®) Personal Hygiene & Uranium Mills

@) Wearing protective clbthi g

(ii)  Using respirators cogregtly

(iii)  Eating, drinking, 37d sigoking only in designated areas

(iv) Using prbpcr ethods for decontamination (i.e., showers)
©) | Facility-Provided Protection

(i) Ventﬁ on systems and effluent cyntrols

(ii)  Cleghliness ot we work place

(iii) Features designated for radi'ation safety Yor process equipment

(iv) [Standard ogcrating procedures

v) Security and access control for designated ardp
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d) Health Protection Measurements

Measurement of airborne radioactive materials

(i)

jpassay to detect uranium (urinalysis and in vivo ¢

(iii)  Surveys\NQ detect contamination of perso and equipment

(e)
@)  MSHA, and the state
(ii)
(iii) Part 20
)

diation protection requirements in 10

(i Mill emergency procedures
(2) The LA includes specific procedures to ensure that the training program includes tests
and that results of tests will be kept on file.

Permanent workers must be provided an abbreviated retraining course annually, with
records maintained on file. New workers must be given specialized, on-the-job health
physics training for the areas related to their work. Supervisors should be given
specialized training in areas they are expected to oversee. All employees should sign a
statement that indicates they have received the radiation safety training. Monthly or
bimonthly safety meetings should be attended by all workers to provide a means to
discuss radiation safety issues at the facility. Contractors who work onsite should be
given the same training as similarly employed regular workers.

5.5.4 Evaluation Findings

The staff should determine, based upon a review of the training proposed for applicant
employees, whether the information is sufficient to support the evaluation of the facilities. The staff
should also document any concerns regarding the training proposed for applicant employees. If the staff
determines that the training proposed for applicant employees is sufficient to meet the regulatory
requirements and acceptance criteria identified in section 5.5.3, then the following finding will be made.

The staff concludes that the training proposed for applicant employees is sufficient for
administering the radiation safety program in accordance with the requirements of 10 CFR 20.1101.
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5.5.5 References

Nuclear Regulatory Commission. 1981. Instruction Concerning Risks from Occupational Radiation
Exposure. Regulatory Guide 8.29. Wash.agton, DC: Nuclear Regulatory Commission, Office
of Standards Development.

Nuclear Regulatory Crmmission. 1983. Information Relevant to Ensuring That Occupational Radiation
Exposures at Uranium Mills Will be as low as is Reasonably Achievable. Regulatory
Guide 8.31. Washington, - DC: Nuclear Regulatory Commission, Office of Standards
Development. .

Nuclear Regulatory Commission. 1987. Instructior: Concerning Prenatal Radiation Exposure, Revision 2.
Regulatory Guide 8.13. Washington, DC: Nuclear Regulatory Commission, Officc of Standards
Development.

5.6 SECURITY
5.6.1 Areas of Review

The staff should review the security measures proposed to prevent unauthorized entry into the
controlled area.

'5.6.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, » renewal, or an amendment; and whether items of special safety sngmﬁcance are
involved.

The staff should determine whether the proposed security measures are sufficient to prevent
unauthorized entry into the controlled area in accordance with regulatory requirements in
10 CFR Part 20, subparts H and L

5.6.3 Acceptance Criteria

S-wu.' 1 u,M' w il Ww“ywi"o A (herree Luv %ﬂp‘hl‘"\

m‘m&d\\?\aﬁ o ‘p,ek.c&\ﬁ ﬁ:— (.,«.ﬂ Q%LJ yJ a-—drw. Cuv""bg ‘ﬂcr plo/’"
3,

10 CFR Patt 20 provides the regulatory standards for protection against radiation and

10 CFR Part 3 i provides cntena for disposition of wastes. Applicants are required to
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16 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance Wijth 10 CFR Part 20 requirements. This requirement further specifies that licensees-shall use
procedures and\ engineering cont.ols based upon sound radiation protection principk§ to achieve
occupational and public doses that are ALARA.

1cted areas as a means of

10 CFR 20.1703(a) requires the licensee to control access to r

aciueving ALARA.

10 CFR subpart I contains™xgquirements for security of stored licensed materials that are in
controlled or unrestricted access, and cohgol of licensed rial that is not in storage.

The description of security requiremems\will’be acceptable if

icensed material will be properly stored and

(1)  The applicant has demonstrate
authorized petgonnel only.

access to it will be restricte

and will not admitted to the

(2) Al visitors to restrictefl areas are required to sig
visitors should be escorted

restricted area withdut appropriate access. [nexperienc
inside the plant of wellfield areas.

(3) Plans are pfesented for posting signs to clearly identify restricted areas.

Progédures are in place to establish security protocols at the site in accordance with
CFR Part 20 requirements.

4

The applicant identifies local law enforcement agencies that have jurisdiction over the
proposed facility.

5.6.4 Evaluauen Findings

The staff should determine, based upon a review of the proposed facility security program,
whether the information is sufficient to ensure safe operanon of the facilities The staff should also

document any concerns regarding the proposed £ determines that the
proppsed facility secunty program is sufficient to meet the regulatory requlrcmcnts and acceptance criteria

identified in sectjgh X.6.3, then the following finding wijl be made.

k€ staff corlcludes that the\proposed #cility sedurity progfam iy sufficicat-for administering
the radiation safety pragranf in accordance~%ith the requitemerfs of 10 CFR20.1101, 20.1702, and
16 CFR Part 20 subpart L.
5.6.5 References

None.
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5.7 RADIATION SAFETY CONTROLS AND MONITORING

The staff should review safety controls and monitoring procedures proposed by the applicant
to limit radiation exposures and radioactive releases to levels ALARA. Staff should ensure that procedures
applicable to operating, maintaining, and keeping adequate records of control systems are reviewed for

ALARA requirements.
5.7.1 Effluent Control Techniques

5.7.1.1 Areas of Review

The staff should review descriptions of the systems and procedures (e.g., ventilation,
confinement, filtration) designed to minimize in-plant and environmental emissions at each step of the
process where releases might occur. Major airborne radioactive effluents include radioactive particulate
(from drying and packaging areas) and radon gas emanating from production solutions. Radon gas
mobilization can occur from recovery solutions at process locations where systems allow venting. Staff
should evaluate effluent control systems for uranium particulate emissions located in drying and packaging
areas and in any other areas where release of significant quantities of uranium particulate is a concern.
Closed systems can eliminate releases of uranium particulaies and radon gas. For example, the use of
vacuum packaging equipment has been shown to eliminatz urarium releases from packaging operations.

Common liquid effluent sources are process bleed, process solutions (e.g., backwash, resin
transfer waters), and washdown water. Staff should review the facility design for containment of
contamination from spills resulting from normal operations and probable accidents (e.g, tank valve or
pipe joint failure). Staff should also review evaporation pond engineering design to ensure proper
containment performance, and evaluate leak detection and monitoring systems for ponds containing
contaminated effluents.

Staff reviews should include minimum performance specifications such as filtration or scrubber
efficiency and ventilation airflow at their reasonably expected best performance and the frequency of tests
and inspections to ensure that these specifications are being met.

The staff should review contingency plans to be implemented in the event of equipment failures

or spllls oy }ﬁ)mJ wds oy iy e an wibeCoe Ve g (eiymmnat-
| Ve AT r{(u‘

§.7.1.2 Review Procedv'u

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involv_ed.

The staff should determine whether the proposed safety controls and monitoring procedures are
sufficient to limit radiation exposures and radioactive releases to ALARA and are in conformance with
regulatory requirements identified in 10 CFR Part 20.
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In general, the staff should be familiar with Regulatory Guide 8.10, Operating Philosophy for
Maintaining Occupational Radiation Exposures as low as is Reasonably Achievable (Nuclear Regulatory
Commission, 1977). Additional guidance is found in jaft Regulatory Guide 13, ALARA Levels
for Effluent from Materials Facilities (Nuclear Regulatory Commission, 1992), and Regulatory Guide
8.31, Information Relevant to Ensuring That Occupational Radiation Exposures at Uranium Mills will
be as low as is Reasonably Achievable (Nuclear Regulatory Commission, 1983). The staff should
determine whether the proposed systemschnghp‘rocedures (e.g., ventilation, confinement, filtration) are

adeguetelv described andAgfigigiymo-miRmmize in-plant and environmental emissions at each step of the

process where releases might occur. Staff should ensure that minimum performance specifications for
ventilation, filtration, and confinement systems throughout the recovery plant and laboratories are
provided and are consistent with assumptions made in exposure estimates for areas of the facility where
the systems are operating. Staff should zIso check that the frequencies of equipment tests and inspections
are consistent with manufacturer’s recommendations to ensure that these specifications are being met.
Contingencies for equipment failures, maintenance shutdowns, and spills should be reviewed to ensure
procedures are in place to maintain exposures ALARA.

5.7.1.3 Acceptance Criteria

Acceptance criteria for this SRP sec...a are based on meeting the following regulatory
requirements.

10 CFR 20.1101 requires each lic nsee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve

occupational and public doses that are ALARA.

10 CFR 20.1201(a) requires that a licensee shall control the occupational dose to individual
adults to the following dose limits.

(1)  An annual limit, which is the more limiting of the total effective dose equivalent of
S rems (0.05 Sv); or the sum of the deep-dose equivalent and the committed dose
equivalert to any individual organ or tissue other than the lens of the eye at 50 rems

(0.5 Sv).

(2) The annual limits ‘o the lens of the eye, to the skin, and to the extremities, which ~re:
an eye dose equivalent of 15 rems (0.15 Sv), and a shallow-dose equivalent of 50 rems -

(0.50 Sv) to the skin or to any extremity.

10 CFR 20.1302 requires the licensee to survey, as appropriate, radioactive materials in
effluents released to unrestricted and controlled areas to demonstrate compliance with public dose limits
in 10 CFR 20.1301. Effluent control techniques are necessary to ensure that a facility complies with these

dose limits.

10 CFR 20.1702 states that when it is not practical to apply process or other engineering
controls to limit radioactive material concentrations in air to below the levels for an airborne radioactivity

area, the licensee may limit intakes by control of access, limitation of exposure times, use of respiratory
protection equipment, or other controls.
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10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs, and subpart M provides reporting and notification requirements.

The description of radiation safety controls and monitoring is acceptable if

(1) Important effluent streams include radon gas venting from processing tanks within
enclosed buildings and yellowcake dusts-from drying operations.

Effective control of radon gas can be achieved by use of a pressurized processing tank
system that eliminates venting in process buildings or by using appropriate ventilation
systems in buildings where radon gas venting is expected. Acceptable methods for
implementation of radon gas control are given in. Regulatory Guide 3.56, General
Guidance for Designing, Testing, Operating, and Maintaining Emission Control Devices
at Uranium Mills (Nuclear Regulatory Commission, 1986).

(2)  Acceptable control of yellowcake emissions from the dryer is achieved by implementation
of a vacuum dryer system that eliminates particulate emissions’or by use of appropriate
particulate scrubber equipment on the dryer stack (e.g., wet impingement or venturi
scrubbers are generally used).

Acceptable methods for implementation of yellowcake dust control are given in
Regulatory Guide 3.56, General Guidance for Designing, Testing, Operating, and
Maintaining Emission Control Devices at Uranium Mills (Nuclear Regulatory
Commission, 1986).

) The applicant describes minimum performance specifications for the operation of the
different effluent control systems and the frequcncm of tests and inspections to ensure
proper performance to specifications.

AL 4

Acceptable methods for testing, maintenance, and inspection of effluent control systems
are given in Regulatory Guide 3.56, General Guidance for Designing, Testing,
Operating, and Maintaining Emission Control Devices at Uranium Mills (Nuclear
Regulatory Commission, 1986).

of (4) Recordkeeping for the effluent control system is sufficient to meet requirements in
Vo U CFR 2071025

Lewbaet
Acceptablc recordkeeping techniques are described in Regulatory Guide 8.7, Instructions
for Recording and Reporting Occupational Radiation Exposure Data, Revision 1 (Nuclear
Regulatory Commission, 1982).

(5) The applicant describes emergency procedures in the event of equipment failures or
spills, reference existing emergency procedures, or commits to the development of

emergency procedures.

Acceptable emergency procedures are outlined in Regulatory Guide 3.56, General

Guidance for Designing, Testing, Operating, and Maintaining Emission Control Devices
at Uranium Mills (Nuclear Regulatory Commission, 1986).
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(6) For license renewal applications, the historical effluent control program results are
included through the most recent .cporting period preceding the submittal of the

application.

The effectiveness of the historical program should be discussed with regard to all
applicable 10 CFR Part 20 regulatory requirements identified in the preceding
paragraphs. Long-term trends should be discussed, and any short term deviations from
the long-term trend should be explained.

5.7.1.4 Evaluation Findings

The staff should determine, based upon a review of the proposed effluent control techniques.
whether the information is sufficient to support the evaluation of the facilities. The staff should also
document any concerns regarding the proposed effluent control techniques. If the staff determines that
the proposed effluent control techniques are sufficient to meet the regulatory requirements and acceptance
criteria identified in section 5.7.1.3, then the following finding will be made.

The staff concludes that the proposed effluent control techniques are sufficient to maintain
environmental emissions from the facility ALARA taking into account the site specific pathways in
accordance with the requirements of 10 CFR 20.110i, 20.1201(a), and 10 CFR Part 20 subparts L

and M.
5.7.1.5 References

Nuclear Regulatory Commission. 1977. Operating Philosophy for Maintaining Occupational Radiation
Exposures as low as is Reasonably Achievable, Revision 1-R. Regulatory Guide 8.10.
Washington, DC: U.S. Nuclear Regulatory Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guide 8.7. Washington, DC: Nuclear Regulatory
Comumission, Office of Standards Development.

Nuclear Regulatory Commission. 1983. Information Relevant to Ensuring that Occupational Radiation
Exposures at Uranium Mills will be as low as is Reasonably Achievable. Regularory
Guide 8.31. Washington, DC: U.S. Nuclear Regulatory Commission, Office of Standards
Development.

Nuclear Regulatory Commission. 1986. General Guidance for Designing, Testing, Operating, and
Maintaining Emission Control Devices at Uranium Mills. Regulatory Guide 3.56. Washington,
DC: Nuclear Regulatory Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1992. Draft Regulatory Guide DG-8013, ALARA Levels for Effluent
from Materials Facilities. Washington, DC: Nuclear Regulatory Commission.
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5.7.2 External Ra&iﬁtion Exposure Monitoring Prbgram
5.7.2.1 Areas of Review

The staff should review survey methods, instrumentation, and equipment for determining
exposures of employees to external radiation during routine and nonroutine operations, maintenance, and
cleanup activities. This should include the types of surveys conducted, criteria for determining survey
locations, frequency of surveys, action levels, .naiagement audits, and corrective action requirements.
Staff should also review the program for personal monitoring (using film badges) including the criteria
for including workers in the program, the sensitivity and range of devices used, and calibration frequency
and methods.

5.7.2.2 Review Procelures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment: ~nd whether items of special safety significance are
involved. '

The staff should determine whether the p.oposed safety controls and monitoring procedures
proposed by the applicant are sufficient to limut radiation exposures and radioactive releases to ALARA
and are in conformance with regulatory requirements identified in 10 CFR Part 20. The staff’s review
should focus on the following aspects of the radiation safety program.

The staff should determine whether proposed monitoring methods, instrumentation, and
equipment are sufficient to meet the regulatory requirements for determining the exposures of employees
to external radiation (10 CFR 20.1203). In conducting their review, the staff should ensure that the
applicant has provided one or more charts that identify the facility layout and the location of monitors
for external radiation as well as providing acceptable criteria for determining the sampling locations. All
monitoring equipment should be identified by type with additional specification of the range, sensitivity,
calibration methods and frequency, availability, and planned use. Staff should ensure that planned surveys
for external radiation are consistent with the guidance in Regulatory Guide 8.30, Health Physics Surveys
in Uranium Mills (Nuclear Regulatory Commission, 1983). Plans for documentation of radiation
exposures should be consistent with the approach in Regulatory Guide 8.7, Instructions for Recording
and Reporting Occupational Radi:tion Exposure Data (Nuclear Regulatory Commission, 1982). Sraff
should confirm that the recordkeeping program includes files for contractors. Staff shall ensure that the
proposed monitoring program is sufficient to adcguately protect workers from hazards of beta radiation
(skin, extremity, lens of eye) resulting from the decay products of U-238 when effective shielding is not

- preser:t (e.g., maintenance operations). The staff should also ensure the monitoring program is sufficient
to detect and control gamma radiation from uranium decay products in areas where large volumes of
uranium may be present (e.g., processing tanks, yellowcake storage areas).

§.7.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.
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10 CFR Part 20 provides the regulatory standards for protection against radiation and
10 CFR Part 40, appendix A provides criteria for disposition of wastes. Applicants are required to
demonstrate not only that exposure to radiation is below allowable dose limits as specified in subpart C
of 10 CFR Part 20, but also that radiaticn exposure during mine operations is ALARA, in accordance
with subpart B of 10 CFR Part 20. An important aspect of complying with these requirements is the
establishment of an organizational structure and administrative procedures that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve
occupational and public doses that are ALARA.

10 CFR 20.1501 requires each licensee to conduct surveys which may be necessary to comply
with the standards in 10 CFR Part 20. These surveys include those necessary to evaluate radiation levels,
concentrations and quantities of radioactive material, and potential radiation hazards that may be present.
This section also requires regular calibration of suivey instruments and appropriate processing of
dosimeter results by National Voluntary Laboratory Accreditation Program accredited staff who have been
approved to process results for the type of radiation survey conducted.

10 CFR 20.1502 requires monitoring radiation exposures to comply with the standards in
10 CFR Part 20 and provides criteria for when personal monitoring devices are required. Workers who
are likely to receive more than 10 percent of the annual limits in 10 CFR 20.1201(a) are required to wear
individual monitoring devices. Occupational intake of radioactive material shall be monitored for those
workers likely to receive more than 10 percent of the applicable annual limit on intake (ALI) (see

10 CFR Part 20, appendix B).

10 CFR 20.1201(a) requires that a licensee shall control the occupational dose to individual
adults to the following dose limits: ‘

(1) An annual limit, which is the more limiting of the total effective dose equivalent of
5 rems (0.05 Sv); or the sum of the deep-dose cquivalent and the committed dose
equivalent to any individual organ or tissue other than the lens of the eye at 50 rems

(0.50 Sv).

(2) The annual limits to the lens of the eye, to the skin, and to the extremities, which are:
an eye dose equivalent of 15 rems (0.15 Sv), and a shaiiow-dose equivalent of 50 rems
(0.50 Sv) to the skin or to any extremity.

10 CFR 20.1202 provides methods for determining compliance with the dose limits in
10 CFR 20.1201 when it is necessary to sum external and internal doses.

19 CF™ 20.1203 requires licensees to include the determination of the deep dose equivalent,
eye dose cquivalent, and shallow dose equivalent when determining the airborne external dose from

exposure to a radioactive cloud.
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10 CFR 20.1207 limits the annual occupauonal dose for minors to 10 percent of tae annual dose
limits specified for adult workers.

10 CFR 20.1208 specifies limits on the exposure for an embryo/fetus during the entire
pregnancy, due to occupational exposure of a declared p.egnant woman. The limit is set at 0.5 rem
(0.005 Sv).

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs, and subpart M provides reporting and noufication requirements.

The staff should determine whether proposed monitoring methods, instrumentation, and
equipment are sufficient to meet the regulatory requirements for determining the exposures of employees
to external radiation (10 CFR 20.1203).

The exwernal radiation exposure monitoring program is acceptable if

(1) The LA contains one or more charts that identify the facility layout and the location of
monitors for external radiation ard proviue acceptable criteria for determining the

e sampling locations.

(/) e :

il (2) The LA indicates criteria to be used in establishing which employees are to receive
external exposure monitoring. These criteria are consistent with the 10 CFR Part 20
regulatory requirements identified in the preceding paragraphs.

ticotsr 646 c}w*(“h}‘) et o ¥ ~anys o oephbl™ ow q’*lm,e e J‘*
) ( All onitoring equipment is identified by type with specification of the range, sensmvxty.
e T calibration methods and frequency, availability, and planned use. Lo B, ype Fon.
‘(Z,) we »e) T T & i

(4) Planned surveys of external radiation are consistent with the guidance in Regulatory
Guide 8.30, Health Physics Surveys in Uranium Mills (Nuclear Regulatory Commission,
1983).

(5) Plans for documentation of radiation exposures are consistent with the approach in
Regulatory Guide 8.7, Instructions for Recording and Reporting Oocupatlonal Radiation
Exposure Data (Nuclear Regulatory Commission, 1982).

(6) The LA presents levels for which corrective action(s) will be implemented that are
consistent the 10 CFR Port 20 regulstory requirements identified in the preceding
paragraphs in this section.

(7) The applicant monitoring program is sufficient to adequately protect workers from
hazards of beta radiation (skin, extremity, lens of eye) resulting from the decay products
of U-238 when effective shiclding is not present (¢.g., maintenance operations) and is
consistent with Regulatory Guide 8.30, Health Physics Surveys in Uranium Mills
(Nuclear Regulatory Commission, 1983).

(8) The monitoring program is sufficient to detect and control gamma radiation from uranium
decay products in areas where large volumes of uranium may be present (¢.g., processing
tanks, yellowcake storage areas) and is consistent with Regulatory Guide 8.30, Health
Physics Surveys in Uranium Mills (Nuclear Regulatory Commission, 1983).
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, QL \Ur‘}%‘ ittal of the application. The-effectivenéss of the historical program is discussed with
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5.7.2.4 " Evaluation Findings

The staff should determine, based upon a review of the proposed external radiation exposure
monitoring program, whether the information is sufficient to support the evaluation of the facilities. The
staff should also document any concerns regarding the proposed external radiation exposure monitoring
program. If the staff determines that the proposed external radiation exposure monitoring program is
sufficient to meet the regulatory requirements and acceptance criteria identified in section 5.7.2.3, then
the following finding will be made.

The staff concludes that the proposed external radiation exposure monitoring program
procedures, instrumentation, and equipment adequately protect workers from the hazards of external
radiation in accordance with the requirements of 10 CFR 20.1101, 20.1201(a), 20.1203, 20.1501,
20.1502, and 10 CFR Part 20 subparts L and M.

5.7.2.5 References

Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guide 8.7. Washington, DC: Nuclear Regulatory
Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1983. Health Physics Surveys in Uranium Mills. Regularory
Guide 8.30. Washington, DC: Nuclear Regulatory Commission, Office of Standards
Development.

5.7.3 Airborne Radiation Monitoring Program

5.7.3.1 Areas of Review

The staff should review the proposed airt.urne radiation monitoring program to determine
concentrations of airborne radioactive materials (including radon) during routine and nonroutine
operations, maintenance, and cleanup. This review should include criteria for determining sampling
locations and sampling frequency with respect to process operations and personnel occupancy, as well
as analytical procedures and sensitivity and instrument calibration. Action levels, audits, and corrective
action requirements should also be evaluated. This information may be presented in an appendix to the
LA.

5.7.3.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
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inspection of the material presented; prior knowledge of the site an? its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are
involved.

The staff should determine whether the proposed safety controls and monitoring procedures
proposed by the applicant are sufficient to limit radiation exposures and radioactive releases to ALARA
and are in conformance with regulatory requirements identified in 10 CFR Part 20. The staff should
evaluate whether the propused sampling program to determine concentrations of airborne radioactive
materials (including radon) during routine and nonroutine operations, maintenance, and cleanup is in
conformance with the regulatory requirements identified in 10 CFR 20.1501, 10 CFR 20.1502,
10 CFR 20.1204 and the other applicable requirements listed in Section 5.7.3.3.

5§.7.3.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR Part 20 provides the regulatory standards for protection against radiation and the
requirements of 10 CFR Part 40, appendix A proviaes criteria for disposition of wastes. Applicants are
required to demonstrate not only that exposure to radiation is below allowable dose limits as specified
in subpart C of 10 CFR Part 20, but also that radiation exposure during mine operations is ALARA, in
accordance with subpart B of 10 CFR part 20. An important aspect of complying with these requirements
is the establishment of an organizational structure and administrative procedures that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that license=~ shall use
procedures and engineering controls based upon sound rauiation protection principles to achieve
occupational and public doses that are ALARA.

10 CFR 20.1501 requires each licensee to conduct surveys that may be necessary to comply
with the standards in 10 CFR Part 20. These surveys include those nezassary to evaluate radiation levels,
concentrations and quantities of radioactive material, and potential radiation hazards that may be present.
This section also requires regular calibradion of survey instruments and appropriate processing of
dosimeter results by National Voluntary Laboratory Accreditation Program accredited staff who have been
approved to process results for the type of radiation survey conducted.

10 CFR 20.1502 requires monitoring of radiation exposures to comply with the standards in
10 CFR Part 20 and provides criteria for when personal monitoring devices are required. Workers who
are likely to receive more than 10 percent of the annual limits in 10 CFR 20.1201(a) are required to wear
individual monitoring devices. Occupational intake of radioactive material shall be monitored for those
workers likely to receive more than 10 percent of the applicable ALI (see 10 CFR Part 20, appendix B).
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10 CFR 20.1201(a) requires that a licensee shall control the occupational dose to individual
adults to the following dose limits:

(1) An annual limit, which is the more limiting of the total effective dose equivalent of
5 rems (0.05 Sv); or the sum of the deep-dose equivalent and the committed dose
equivalent to any individual organ or tissue other than the lens of the eye of 50 rems
(0.5 8v),

(2) The annual limits to the lens of the eye, to the skin, and to the extremities, which are:
an eye dose equivalent of 15 rems (0.15 Sv), and a shallow-dose equivalent of 50 rems
(0.50 Sv) to the skin or to any extremity.

10 CFR 20.1201(e) specifies a limit for the intake of soluble uranium by an individual to
10 mg/wk to protect zzainst chemical toxicity. This limit is more limiting than the occupational derived
air concentration (DAC) listed in appendix B of 10 CFR Part 20 for inhalation class D and W materials.

10 CFR 20.1202 provides methods for determining compliance with the dose limits in
10 CFR 20.1201 when it is necessary to sum external and internal doses.

10 CFR 20.1204 requires the licensee to take suitable and timely measurements of
concentrations of radioactive materials in air in work areas, quantities of radioactive materials in the
body, or quantities of radioactive material excreted from the body when measurement of intake of
radioactive material is required under 10 CFR 20.1502.

10 CFR 20.1207 limits the annual occupational dose for minors to 10 percent of the annual dose
limits specified for adult workers.

10 CFR 20.1208 specifies limits on the exposure for an embryo/fetus during the entire
pregnancy, due to occupational exposure of a declared pregnant woman. The limit is set at 0.5 rem
(0.005 Sv).

10 CFR 20.1702 states that when it is not practical to apply process or other enginecring
controls to limit radioactive material concentrations in air to below the levels for an airborne radioactivity
area, the licensee may limit intakes by control of access, lin..ation of exposnre times, use of respiratory
protection equipment, or other controls.

10 CFR 20.1703, pursuant to section 1702, provides standards for the use of respiratory
protection equipment. Respiratory equipment must be tested and certified by the National Institute for
Occupational Safety and Health/Mine Safety and Health Ad:xinistration (NIOSH/MSHA) or the licensee
mus: apply for authorization. This section also reruires the licensee to implement a respiratory protection
program involving air sampling, surveys, and bioassay as appropriate to evaluate individual intakes,
regular testing of respirators, and written procedures for the respiratory protection program including a
written policy statement. The licensee may take credit for respirators when determining occupational
exposures provided certain specified conditions are met.

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs, and subpart M provides reporting and notification requirements.
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The airborne radiation monitoring program is acceptaole if

1)

L)

(&)

(6)

The applicant provides one or more charts that identify the facility layout and the location
of samplers for airborne radiation. Locations are based, in part, on a determination of
airflow patterns in areas where monitoring is needed and determination of monitoring
locations is consistent with Regulatory Guide 8.25, Air Sampling in the Workplace

(Nuclear Regulatory Commission, 1992).

All mr "oring equipment is identified by type with additional specification of tk: range,
sensitivity, calibration methods, availability, and planned use._

Planned surveys of airborne radiation are consistent with the guidance in Regulatory
Guide 8.25, Air Sampling in the Workplace (Nuclear Regulatory Commission, 1992) and
Regulatory Guide 8.30, Health Physics Surveys in Uranium Mills (Nuclear Regulatory

Commission, 1983).

The proposed monitoring program is sufficient to adequately protect workers from radon
gas releases from venting of processing tanks and from yellowcake dust from drying
opera...ns, spills, and maintena..ce activities. The air sam;...ng progcam is consistent with
Regulatory Guide 8.25, Air Sampling in the Workplace (Nuclear Regulatory
Commission, 1992) and Regulatory Guide 8.30, Health Physics Surveys in Uranium

Mills (Nuclear Regulatory Commission, 1983).

Plans for documentation of radiation exposures are consistent with the approach in
Regulatory Guide 8.7, Instructions for Recording and Reporting Occupational Radiation
Exposure Data (Nuclear Regulatory Commission, 1982).

The respiratory protection program is consistent with guidaace in Regulatory Guide 8.15,
Acceptablc Programs for Resplratorv Protection (Nuclcar Regulatory Commission, 1976).

7) —For license rencwa!" apphcauons thc lustoncal results of the mrbomcm

monitoring program are included through the most recent reporting period preceding the
submittal of the application. The effectiveness of the historical program is discussed with \
regard to all applicable 10 CFR Part 20 regulatory requirements identified in the

e precedmg paragraphs. Long-term trends are dxscussed and any short-term devnatxons

Sample is apd‘Thstrum ibratj oced ¢ Pr. as an dix to the

5.7.3.4 Evaluation Findings

The staff should determine, based upon a review of the proposed airborne radiation monitoring
program, whether the information is sufficient to support the evaluation of the facilities. The staff should
also document any concerns regarding the proposed airborne radiation monitoring program. If the staff
determines that the proposed airborne radiation monitoring program is sufficient to meet the regulatory
requirements and acceptance criteria identified in section 5.7.3.3, then the following finding will be made.
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The staff concludes that the proposed airborne radiation monitoring program to determine
concentrations of airborne radioactive materials {including radon) in work areas during operations
adequately protects workers in accordance with the requirements of 10 CFR 20.1101, 20.1201(a).
20.1201(e), 20.1202, 20.1204, 20.1501, 20.1502, 20.1702, 20.1703, and 10 CFR Part 20 subparts L

and M.

5.7.3.5 References

ivuciear Reguiatury Commission. 1976. Acceptable Programs for Respiratory Protectio.. wxegularory
Guide 8.15. Washington, DC: Nuclear Regulatory Commission, Office of Standards

Development.

Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guide 8.7. Washington, DC: U.S. Nuclear Regulatory

Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1983. Health Physics Surveys in Uranium Mills. Regulatory
Guide 8.30. Washington, DC: U.S. Nuclear Regulatory Commission, Office Standards

Development.

Nuclear Regulatory Commission. 1992. Air Sampling in the Workplace, Revision 1. Regulatory
Guide 8.25. Washington, DC: U.S. Nuclear Regulatory Commission, Office of Standards

Development.
5.7.4 Exposure Calculations

5.7.4.1 Areas of Review

The staff should review the procedures proposed to determine the intake of radioactive materials
by personnel in wo °  ~1s where airborne radioactive materials could exist. This review should include
procedures for determining exposures during routine and nonroutine operations, maintenance, and cleanup

activities.
5.7.4.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made

_ by the reviewer. The judgment on the areas tc be given attention during the review is to be based on an
inspection of the material presented; prior knowleaxe of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determine whether the safety controls and monitoring procedures proposed by
the applicant are sufficient to limit radiation exposures and radioactive releases to ALARA and are in
conformance with regulatory requirements identified in 10 CFR Part 20. The staff’s review should focus

on the following aspects of the radiation safety program.
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The staff should evaluate whether the procedures proposed to determine the intake of radioactive
materials by personnel in work areas where airborne radioactive materials could exist are in accordance
with 10 CFR 20.1204 and 20.1201. In reviewing exnosure calculations staff should take note that for
natural uranium, the 10mg/wk limit for protection against kidney toxicity from 10 CFR 20.1201(e: 15
more limiting than the DACs provided in 10 CFR Part 20. appendix B for solubility classes D and W.
Unless an applicant provides justification to the contrary, the most conservative solubility class (Y) should
be used in the absence of site specific solubility characterization results. The review should also place
emphasis on the parameters used in exposure calculation to ensure they are representative of conditions
at the site. For example, the time of exposure may be arbitrarily set at 40 hr per week; however, workers
at some facilities may regularly work longer shifts. Estimation of airborne uranium concentrations should
take into account the maximum production capacity requested in the application and the anticipated
efficiencies of airborne particulate control systems described in section 5.7.1.

5.7.4.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR Part 20 provides the regulatory standards for protection against radiation and
: 1X rovides criteria for Zisposii.on of wastes. Applicants are required to
demonstrate-ret-ondy-thar eéXposure to radiation is below zllow2ble dose limits as specified in subpart C
of 10 CFR Part 20, but also that radiation exposure during st suiffiadsAs- ALARA, in accordance
with subpart B of 10 CFR Part 20. An important aspe:t of complying with these requirements is the
establishment of an organizational structure and administrative procedures that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and ex:tent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve
occupational and public doses that are ALARA.

10 CFR 20 1501 requires each licensee to conduct surveys that may be necessary to comply
with the standards in 10 CFR Part 20. These surveys include those necessary to evaluate radiation levels,
concentrations and quantities of radioactive material, and potential radiation hazards that may be present.
This section also .:quires regular calibration of survey instruments and appropriate processing of
dosimeter results by National Voluntary Laboratory Accreditation Program accredited staff who have been
approved to process results for the type of radiation survey conducted.

10 CFR 20.1201(a) requires that a licensee shail control the occupational dose to individual
adults to the following dose limits.

(1)  An annual limit, which is the more limiting of the total effective dose cqu-ivalent of
S rems (0.05 Sv); or the sum of the deep-dose equivalent and the committed dose
equivalent to any individual organ or tissue other than the lens of the eye at 50 rems

(0.5 Sv).
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(2) The annual limits to the lens of the eye, to the skin, and to the extremities. which are:
an eye dose equivalent of 15 rems (0.15 Sv), and a shallow-dose equivalent of 50 rems

(0.50 Sv) to the skin or to any extremity.

10 CFR 20.1201(e) specifies a limit for the intake of soluble uranium by an individual to
10 mg/wk to protect against chemical toxicity. This limit is more limiting than the occupational DAC
listed in appendix B of Part 20 for inhalation class D and W materials.

10 CFR 20.1202 provides methods for determining compliance with the dose ''mits in
10 CFR 20.1201 when it is necessary to sum external and internal doses.

10 CFR 20.1207 limits the annual occupational dose for minors to 10 percent of the annual dose
limits specified for adult workers.

10 CFR 20.12u8 specifies limits on the exposure for an embryo/fetus during the entire
pregnancy, due to occupational exposure of a declared pregnant woman. The limit is set at 0.5 rem

(0.005 Sv).

10 CFR 20.1702 states that when it is not practical to apply process or other engineering
controls to limit radioactive material concentration- " . uir to below the levels for an airborne radioactivity
area, the licensee may limit intakes by control of access, ‘imitation of exposure times, use of respiratory

protection equipment, or other controls.

10 CFR 20.1703, pursuant to section 1702, provides standards for the use of respiratory
protection equipment. Respiratory equipment must be tested and certified by the NIOSH/MSHA, or the
licensee must apply for authorization. This section also requires the licensee to implement a respiratory
protection program involving air sampling, surveys, and bioassay as appropriate to evaluate individual
intakes, regular testing of respirators, and written procedures for the respiratory protection program,
including a written policy statement. The licensee may take credit for respirators when determining
occupational exposures, provided certain specified conditions are met. -

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs, a..a subpart M provides reporting and rotification requirements.

The exposure calculations are acceptable if

(1) The procedures proposed to determine the mtake of radioactive materials by personnel
in work a; .as where airborne radioactive materials could exist are in accordance with

10 CFR 20.1204 and 20.1201.

(2) Exposure calculations for natural uranium are consistent with Regulatory Guide 8.30,
Health Physics Surveys in Uranium Mills (Nuclear Regulatory Commission, 1983).

For natural uranium the 10mg/wk limit for protection against kidney toxicity from 10
CFR 20.1201(e) is more limiting than the DACs provided in 10 CFR Part 20, appendix
B for solubility classes D and W. The most conservative solubility class (Y) should be
used in the absence of site specific solubility characterization results.
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(3)  For airborne radon daughter exposure, calculations are consistent with Regulatory Guide
8.30, Health Physics Surveys in Uranium Mills /Nuclear Regulatory Commission, 1983).

(4) Calculations for prenatal and fetal radiation exposure are consistent with Regulatory
Guide 8.13, Instruction Concerning Prenatal Radiation Exposure, Revision 2 (Nuclear
Regulatory Commission, 1987) and Regulatory Guide 8.36, Radiation Dose to the
Embryo/Fetus (Nuclear Regulatory Commission, 1992).

Exposure calcuiations are presented for routine operations, nonroutine uperations.
maintenance, and cleanup activities and are consistent with Regulatory Guide 8.30.
. Health Physics Surveys in Uranium Mills (Nuclear Regulatory Commission, 1983).

(6) Parameters used in exposure calculations are representative of conditions at the site.

For example, the time of exposure may be arbitrarily set at 40 hr per week; however,
workers at some facilities may regularly work longer shifts. Both full-time and part-time

employees should be considered in these calculations.

(7) Estimation of airborne uranium concentrations takes into account the maximum
production capacity requested in the application and the anticipated efficiencies of
airborne particulate control systems described in section 5.7.3.

(8)  All reporting and recordkeeping is done in conformance with Regulatory Guide 8.7,
Instructions for Recording and Reporting Occupational Radiation Exposure Data.

Revision 1 (Nuclear Regulatory Commission, 1982).

(9)  For license renewal applications, the historical results of radiation exposure calculations
are included through the most recent reporting period preceding the submittal of the
application. The effectiveness of historical radiation exposure calculations is discussed
witk -~~ard to applicable 10 CFR Part 20 regulatory requirements identified in the
preceding paragraphs. Long-term trends are discussed, and any short-term deviations

from the long-term trend are explained.

5.7.4.4 Evaluation Findings

The staff should determine, based upon a review of the proposed methods to calculate exposures
whether the information is sufficient to suppor. the evaluation of the facilities. The staff should also
document any concerns regarding the proposed methods to calculate exposures. If the staff determines
that the proposed methods to calculate exposures are sufficient to meet the regulatory requirements and
accaptance criteria identified in section 5.7.4.3, then the following finding will be made.

The staff concludes that the proposed methods for calculating exposures to personnel in work
areas where airborne radioactive materials could exist provide adequate protection in accordance with the
requirements in 10 CFR 20.1101, 20.1204 and 20.1201(a), 20.1201(e), 20.1202, 20.1501, 20.1702,

20.1703, and 10 CFR Part 20 subparts L and M.
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5.7.4.5 References
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Guide 8.30. Washington, DC: Nuclear Regulatory Commission, Office of Standards
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Nuclear Regulatory Commission. 1987. Instruction Concerning Prenatal Radiation Exposure, Revision 2.
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Nuclear Regulatory Commission. 1992. Radiation Dose to the Embryo/Fetus. Regulatory Guide 8.36.
Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.

5.7.5 Bioassay Program

5.7.5.1 Areas of Review

The staff should review descriptions of the bioassay program proposed to confirm results
derived from the Airborne Radiation Monitoring Program (Section 5.7.3) and the Exposure Calculations
(Section 5.7.4). Staff should review the criteria for including workers in the bioassay program, the types
and frequencies of bioassays performed, and action levels applied to the results.

5.7.5.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance a.e
involved.

The staff should determine whether the bioassay program proposed to confirm results
determined in the Airborne Radiation Monitoring Program (Section 5.1.7.3) and the Exposure
Calculations (Section 5.1.7.4) is in conformance with 10 CFR 20.1204, 10 CFR 20.1202,
10 CFR 20.1201, and 10 CFR Part 20, appendix 8. Staff should review the bioassay : ‘ogram to ensure
that it is consistent with applicable sections of Regulatory Guide 8.22, Bioassay at Uranium Mills
(Nuclear Regulatory Commission, 1988) or that an acceptable justification has been provided for selecting
an alternative approach. The staff review should check to ensure *hat all workers who are routinely
exposed to yellowcake dust are included in the bioassay program and that sampling and analysis
frequencies are sufficient to detect and take action against high intakes of uranium in the workplace.
Primarily, the program should involve workers stationkd in yellowcake drying areas and those who
conduct regular maintenance on drying and ventilation/filtration equipment.
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5.7.5.3 Acceptance Criteria S

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR Part 20 provides the regulatory standards for protection against radiation and
10 CFR Part 40, appendix A provides criteria for disposition of wastes. Applicants are required to
demonstrate not only that exposure to radiation is below allowable dose limits' as specified in subpart C
of 10 CFR Part 20, but also that radiation exposure during mine operations is ALARA, in accordance
with subpart B of 10 CFR Part 20. An important aspect of complying with these requirements is the
establishment of an organizational structure and- administrative procedures that facilitate prompt
identification and resolution of hazards to workers, the public, and the environment surrounding the

facility.

10 CFR 20.1101 requires each licensee to develop, dotument, and implement a radiation
protection program commensurate with the scope and extent of hcensed activities and sufficient to ensure
complianee with 10 CFR Part 20 requirements. This requiremefit further specifies that licensees shall use
precédures and engineering controls based upon sound radiation protection principles to achieve
" occupational and public doses that are ALARA.

10 CFR 20.1501 requires each licen<ee to conduct surveys that may be necessary to comply
with the standards in 10 CFR Part 20. These survevs include those necessary to evaluate radiation levels,
concentrations and quantities of radioactive mat >rial, and potential radiation hazards that may be present.
This section also requires regular calibration of survey instruments and appropriate processing of
dosimeter results by National Voluntary Laboratocy Accreditation Program accredited staff who have been
approved to process results for the type of radiation survey conducted.

10 CFR 20.1502 requires monitoring of radiation exposures to comply with the standards in
10 CFR Part 20 and provides criteria for when personal monitoring devices are required. Workers who
are likely to receive more than 10 percent of the annual limits in 10 CFR 20.1201(a) are required to wear
individual monitoring devices. Occupational intake of radioactive material shali be monitored for those
workers likely to receive more than 10 percent of the applicable-ALI (see 10 CFR Part 20, appendix B). -

10 CFR 20.1204 regtires the licensee to take suitable and t ly measurements of concentration
of radioactive materials in air in work areas, quantities of radioactive rhaterials in the body, or quantities
of radioactive natural excreted from the body when measurement of iftake of radioactive material is

required under 10 CFR 20.1502. N

10 CFR 20.1201(a) requires that a licensee shall control the occup!a@nal dose to individual
adults to the following dose limits: \

(1) An annual limit, that is the more limiting of the total effective dose equivalent of 5 rems

(2) The annual limits to the lens of the eye, to the skin, and to the extremities,\which are:
an eye dose equivalent of 15 rems (0.15 Sv), and a shallow-dose equivaient 0&50 rems
te (0.50 Sv) to the skin or to any extremity.
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10 CFR 20.1201(e) specifies a limit for the intake of soluble uranium by an individual to
10mg/wk to protect against chemical toxicity. This limit is more limiting than the occupational DAC
listed in appendix B of 10 CFR Part 20 for inhalation class D and W materials.

10 CFR 20.1202 provid2ss methods for determining compliance with the dose limits in
10 CFR 20.1201 when it is necessary to sum external and internal doses.

10 CFR 20.1208 requires the licensee to ensure the occupational dose to an embryo/fetus during
an entire pregnancy is pr ..ied from occupational exposures to the pregnant woman. The ...ait is set at

0.5 rem (0.005 Sv).

10 CFR 20.1702 states that when it is not practical to apply process or other engineering
controls to limit radioactive material concentrations in air to below the levels for an airborne radioactivity

area, the licensee may limit intakes by control of access, limitation of exposure times, use of respiratory
protection equipment or other controls.

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs, and subpart M provides reporting and notification requirements.

The bioassay program is acceptable if

(1) The proposed bioassay program is consistent with applicable sections of Regulatory Guide
8.22, Bioassay at Uranium Mills (Nuclear Regulatory Commission, 1988). The bioassay
program proposed to confirm resuits determined from the Airborne Radiation Monitoring
Program (Section 5.1.7.3) and the Exposure Calculations (Section 5.1.7.4) is in
conformance with 10 CFR 20.1204, 10 CFR 20.1202, 10 CFR 20.1201, and

10 CFR Part 20, appendix B.

(2) The program makes provisions for establishing a baseline urinalysis for all new
employees prior to assignment to the facility. Provisions are made for an exit bioassay

on termination of employment.

(3) Provisions are made for checking that all workers who are routinely exposed to
yellowcake dust are included in the bioassay program.

Sampling and analysis frequencies are sufficient to detect and take action against high
intakes of uranium in the workplace. At a minimum, the program involves workers
stationed in yellowcake drying areas a.d those who conduct regular maintenance on

drying and ventilation/filtration equipment.

(4) Action levels are set in accbrdance with Regulatory Guide 8.22, Bioassay at Uranium
Mills (Nuclear Regulatory Commission, 1988) and Regulatory Guide 8.30, Health
Physics Surveys in Uranium Mills (Nuclear Regulatory Commission, 1933).

(5) All reporting and recordkeeping are done in conformance with Regulatory Guide 8.7,
Instructions for Recording and Reporting Occupational Radiation Exposure Data (Nuclear

Regulatory Commissiun, 1982).
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(6) For license renewal applications, the historical bioassay program results are included
through the most recent reporting period preceding the submittal of the application. The
effectiveness of the historical progrim is discussed with regard to all applicable
10 CFR Part 20 regulatory requirements identified in the preceding paragraphs.
Long-term trends are discussed, and any short-term deviations from the long-term trend

are explained.

5.7.5.4 Evaluation Findings

The staff should determine, based upon a review of the proposed bioassay program whether the
information is sufficient to support the evaluation of the facilities. The staff shouid also document any
concerns regarding the proposed bioassay program. If the staff determines that the proposed bioassay
program is sufficient to meet the regulatory requirements and acceptance criteria identified in
section 5.7.5.3, then the following finding will be made.

The staff concludes that the proposed bioassay program is sufficient to ensure worker safety in
accordance with the requirements of 10 CFR 20.110!, 20.1201(a), 20.1201(e), 20.1202, 20.1208,
20.1501, 20.1502, 20.1702, and 10 CFR Part 20 subparts L and M.

5.7.5.5 References

Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guide 8.7. Washington, DC: Nuclear Regulatory
Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1983. Health Physics Surveys in Uranium Mills. Regulatory
Guide 8.30. Washington, DC: Nuclear Regulatory Commission, Office of Standards

Development.

Nuclear Regulatory Commission. 1988. Bioassay at Uranium Mills, Revision 1. Regulatory Gmde 8.22.
Washington, DC: Nuclear Regulatory Commission, Office of Standards Development.

5.7.6 Contamination Control Program

5.7.6.1 Areas of Review

The staff should review the occupational radiatica survey program nroposed to prevenr
employees from entering clean areas or leaving the site while contaminated with radioactive materials.
Review areas include proposed housekeeping and cleanup requirements and specifications in process areas
to control contamination; frequency of surveys of clean areas; survey methods; and minimum sensitivity,
range, and calibration frequency of survey equipment. Proposed contamination criteria or action levels
for clean areas and for the release of materials, equipment, and work clothes from clean areas or from
the site should be evaluated. Related procedures should be provided as an appendix to the LA.
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5.7.6.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determine whether the proposed safety controls and monitoring procedures
proposed by the applicant are sufficient to limit radiation exposures and radioactive releases to ALARA
and are in conformance with regulatory requirements identified in 10 CFR Part 20.

The staff should determine whether the occupational radiation survey program proposed to
prevent contaminated employees from entering clean areas or leaving the site is in conformance with
regulatory requirements in 10 CFR 20.1702 and relevant guidance. Requirements for a contamination
control program (e.g., maintaining change areas and personal alpha radiation monitoring prior to leaving
radiation areas) should be included in standard operating procedures or discussed in the LA. Staff should
confirm that the license applicant has a contamination control program consistert with the guidance on
conducting surveys for contamination of skin and personal clothing provided in Regulatory Guide 8.30,
Health Physics Surveys in Uranium Mills (Nuclear Reaulatory Commission, 1983).

5.7.6.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR Part 20 provides the regulatory standards for protection against radiation and
10 CFR Part 40, appendix A provides criteria for disposition of wastes. Applicants are required to
demonstrate not only that exposure to radiation is below allowable dose limits as specified in subpart C,
but also that radiation exposure during mine operations is ALARA, in accordance with subpart B of
10 CFR Part 20. An important aspect of complying witi: these requirements is the establishment of an
organizational structure and administrative procedures that facilitate prompt identification and resolution
of hazards to workers, the public, and the environment surrounding the facility.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFP Part 20 requiremen:s. Ths requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve

occupational and public doses that are ALARA.

10 CFR 20.1207 limits the annual occupational dose for minors to 10 percent of the annual dose
limits specified for adult workers.

10 CFR 20.1501 requires each licensee to conduct surveys that may be necessary to comply
with the standards in 10 CFR Part 20. These surveys include those necessary to evaluate radiation levels,
concentrations and quantities of radioactive material, and potential radiation hazards that may be present.
This sectivn also requires regular calibration of survey instruments and appropriate processing of
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dosimeter results by National Voluntary Laboratory Program accredited staff who have been approved
to process results for the type of radiation survey conducted.

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs, and subpart M provides seporting and notification requirements.

The contamination control program is acceptable if

(1)

)

3

C)
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The occu, ....unal radiation survey program proposed to prevent contaminate. .mployees
from entering clean areas or leaving the site is in conformance with regulatory

requirements in 10 CFR 20.1702 and relevant guidance.

The proposed. contamination control program is consistent with the guidance on
conducting surveys for contamination of skin and personal clothing provided in
Regulatory Guide, 8.30, Health Physics Surveys in Uranium Mills (Nuclear Regulatory

Commission, 1983).

Requirements for a contamination control program (e.g., maintaining change areas and
personal alpha radiation monitoring prior to leaving radiation areas) are included in
standard operating procedures or di~cus<ed in the LA.

These plans are consistent with the guidance on conducting surveys for contamination of
skin and personal clothing provided in Regulatory Guide, 8.30, Health Physics Surveys
in Uranium Mills (Nuclear Regulatory Commission, 1983).

Action levels are set in accordance with Regulatory Guide 8.30, Health Physics Surveys
in Uranium Mills (Nuclear Regulatory Commission, 1983).

All items removed from the restricted area are surveyed by the radiation safety staff and
meet release limits for contaminated materials ihat 4re consistent with the guidelines
established in Guidelines for Decontaminati~n of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct or Source

Survey instruments are identified by type and manufacturer and should be calibrated and ,
checked in accordance with manufacturer r—commendatlons

All reporting and recordkecpmg is done in conformance with Regulatory Guide 8.7,
Instructions for Recording and Reporting Occupational Radiation Exposure Data,
Pevision 1 (Nuclear Regulatory Commission, 1982}

For license renewal applications, the historical contamination control program results are
included through the most recent reporting period preceding the Submittal of the
application. The effectiveness of the historical program is discussed with regard-to all
applicable 10 CFR Part 20 regulatory requirements identified in the preceding
paragraphs. Long-term trends are discussed, and any short-term deviations from the

long-term trend are e,\pmned ' T

e
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5.7.6.4 Evaluation Findings

The staff should determine, based upon a review of the proposed contamination control
program, whether the information is sufficient to support the evaluation of the facilities. The staff should
also document any concerns regarding the proposed contamination control program. If the iaff
determines that the proposed contamination control program is sufficient to meet the regulatory
requirements and acceptance criteria identified in section 5.7.6.3, then the following finding will be made.

The sta.” _ucludes that 2.2 ;oopcocd contami..ation control program is sufficient to ensure that
employees entering clean areas or leaving the site are not contaminated with radioactive materials to
comply with the rsquirements of 10 CFR 20.1101, 20.1501, 20.1702, and 10 CFR Part 20 subparts L

and M.

5.7.6.5 References

Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guide 8.7. Washington, DC: Nuclear Regulatory
Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1983. Health Physics Surveys in Uranium Mills. Regulatory
Guide 8.30. Washington, DC: Nuclear Regulatory Commission, Office of Standards
Development.

Nuclear Regulatory Commission. 1984. Guidelines for Decontamination of Facilities and Equipment Prior
to Release for Unrestricted Use or Termination of Licenses for Byproduct or Source Material,
September. Arlington, TX: Nuclear Regulatory Commission, Uranium Regional Field Office.

Region IV.

5.7.7 Airborne Effluent and Environmental Monitoring Programs

5.7.7.1 Areas of Review W,,J acrpore-

PC W

The staff should review thcvgﬂuem and environmental monitoring programs propos=< for
measuring concentrations and quantities of both radxoacuve and nonradloacnvc matcnals rc!eased to and
in the environment surrounding the facility, as g a-gh - action-2-0. The
staff should review the technical bases proposed for dctermmmg envnromnental concentrations for
demonstrating compliance to standards. The staff review should focus on the frequency of sampling and
analysis, the types and sensitivity of analysis, action levels and corrective action requirements, and the
minimum number and criteria for locating effluent and environmental monitoring stations. The staff
should review the topographic map of the site and the surr~unding area showing monitoring locations.

5.7.7.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
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LA is an application, a renewal, or an amendment; and whether. items of special safety significance are

involved.

The reviewer should be familiar with the requirements of 10 CFR Part 20 which provides the
regulatory standards for protection against radiation. Applicants are required to demonstrate not only that
public exposure to radiation is below allowable dose limits as specified in subparts D and F, but also. in
accordance with Subpart B, that radiation exposure during mine operations is ALARA.

The staff should determine whether the proposed airborne effluent and environmental monitoring
programs are sufficient to limit exposures and releases of radioactive and nonradioactive materials to
ALARA and are in conformance with regulatory requirements identified in 10 CFR Part 20,

The staff should determine whether the effluent and environmental monitoring programs
proposed for measuring concentrations and quantities of both radioactive and nonradioactive materials
released to and in the environment around the proposed facility as described in the site characterization
in section 2.0 are in accordance with the regulatory requirements described in 10 CFR Part 20 subparts

D and F (10 CFR 20.1302 and 10 CFR 20.1501, in particular).

Staff should ensure that the license applicant has adequately considered site-specific aspects of
climate and topography in determining locations of offsite nirborne monitoring stations and environmental
sampling areas such that they are capable of detecting meximum™ offsite concentrations of effluents in the
environment. In conducting their review, staff should refer to guidance in Regulatory Guide 4.14,
Revision 1, Radiological Effluent and Environmental Montoring at Uranium Mills (Nuclear Regulatory
Commission, 1980) which contains information on determining sampling locations, types, methods,
frequencies and analyses which are sufficient to comply with the applicable requirements for protection
of the public from offsite exposures in 10 CFR Part 20, subparts D and F.

5.7.7.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements. '

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
complianice with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engincering controls based upon sound radiation protection principles to achieve
occupational and put “ic doses that are AL ARA.

10 CFR 20.1302 requires the licensee to survey, as appropriate, radioactive materials in
effluents released to unrestricted and controlled areas to demonstrate compliance with public dose limits
in 10 CFR 20.1301. Airborne effluent and environmental monitoring programs are necessary to ensure

that a facility complies with these dose limits.

10 CFR 20.1501 requires each licensee to conduct surveys that may be necessary to comply
with the standards in 10 CFR Part 20. These surveys include those necessary to evaluate radiation levels,
concentrations and quantities of radioactive material, and potential radiation hazards that may be present.
This section also requires regular calibration of survey instruments and appropriate processing of
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dosimeter results by National Voluntary Laboratory Accreditation Program accredited staff who have been
approved to process results for the type of radiation survey conducted.

Draft SRP, Revision 0 5-40

10 CFR Part 20, subpart L contains recordkeeping requirements for radiation protection
programs. and Subpart M provides rzporting "nd ~otification requirements.

¢

The airborne effluent and environmental monitoring programs are acceptable if

(1)

(2)

3)

@

(5)

The p.uposed airborne effluent and environmental monitoring program is consistent with
the guidance in Regulatory Guide 4.14, Revision 1, Radiological Effluent and
Environmental Monitoring at Uranium Mills (Nuclear Regulatory Commission, 1980).

The proposed locations of the air monitoring stations are consistent with guidance in
Regulatory Guide 4. 14, Revision 1, Radiological Effluent and Environmertal Monitoring
at Uranium Mills (Nuclear Regulatory Commission, 1980).

The license applicant adequately considers site-specific aspects of climate and topography.
as described in the site characterization provided in <~ction 2.0, in determining the
number and locations of offsite airborne monitoring stations and environmental sampling
areas such that they are capable of detecting maximum offsite concentrations of effluents
in the environment. The criteria used in selecting sampling locations should be given. All
sampling locations should be clearly shown relative to the proposed facility, nearest
residences, and population centers on topographic maps of the appropriate scale.

The proposed airborne effluent and environmental monitoring programs should sample
radon, air particulates, surface soils, subsurface soils, vegetation, direct radiation, and
sediment in accordance with Regulatory Guide 4.14, Revision 1, Radiological Effluent
and Environmental Monitoring at Uranium Mills (Nuclear Regulatory Commission,

1980). '

Preoperational baselines should be established for each of these using statistically valid
methods prior to startup of the facility.

The proposed sampling methods are consistent with guidance in Regulatory Guide 4.14,
Revision 1, Radiological Effluent and Environmental Monitoring at Uranium Mills

(Nuclear Regulatory Commission, 1980).

All reporting and recordkeeping are done in conformance with Regulatory Guide 8.7,
Instructions for Recording and Reporting Occupational Radiation Exposure Data (Nuclear

Regulatory Commission, 1982). L e .

For license renewal applications, the historical airborne effluent and environmental
monitoring program results are included through the most recent reporting period
preceding the submittal of the application. The effectiveness of the historical program is
discussed with regard to all applicable 10 CFR Part 20 regulatory requirements identified
in the preceding paragraphs. Long-term trends are discussed, and any short-term
viations from the long-term trend are explained. o
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5.7.7.4 Evaluation Findings

/ The staff should determine, based upon a review of the proposed airborne effluent and
< environmental monitoring programs whether the information is sufficient to support the evaluation of the
facilities. The staft should also document any concerns regarding the proposed airborne effluent and
environmental monitoring programs. If the staff detcrmines that the proposed airborne effluent and
environmental monitoring programs are sufficient to meet the regulatory requirements and acceptance
criteria identified in section 5.7.7.3, then the following finding will be made.

The staff concludes that the proposed airborne effluent and environmental monitoring programs
are adequate to ensure that concentrations and quantities of radioactive and nonradioactive materials
released to the environment surrounding the facility will be in accordance with the requirements of 10

e

CFR 20.1101, 20.1302 and 20.1501, and 10 CFR Part 20 subparts L and M.

5.7.7.5 References

Nuclear Regulatory Commission. 1980. Radiological Effluent and Environmental Monitoring at Uranium
Mills, Revision 1. Regulatory Guide 4.14, Revision 1. Washington, DC: Nuclear Regulatory
Commission. .

Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guide 8.7. Washington, DC: Nuclear Regulatory

Commission, Office of Standards Developmen:.

5.7.8 Groundwater and Surface Water Monitoring Programs

5.7.8.1 Areas of Review

There are three distinct phases of groundwater and surface water monitoring: premining,
operational, and restoration. Premining monitoring is conducted as a part of site characterization, and
review procedures are covered in section 2 of this SRP. Restoration monitoring is conducted during the
groundwater restoration phase of operations, and review procedures are discussed in section 6. This SRP
section deals specifically with monitoring of groundwater and surface water quality during the produ:tion

phase of ISL operation.

The staff should review the technical bases and procedures for the following components of an
effective groundwater and surface water operational monitoring program:

(1) Wellfield (mine unit) baseline water quality monitoring programs (groundwater and
surface water).

(2)  Selection of excursion indicators and thcil; respective upper control limits.

(3) The placement of excursion monitoring wells.

(4) Wellfield testing to verify. horizontal continuity between the ore zone and perimeter wells,
and vertical isolation between the ore zone and vertical excursion monitor wells.
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(5) The excursion monitoring program, including weil sampling schedules, criteria for
placing wellfields on excursion status, and corrective actions to be taken in the event of

an excursion.

(6) Surface water monitoring program.

Procedures for sample collection and analysis sﬁould be presented in an appendix.

5.7.8.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

e :
For approval of a performance-based license, the reviewer should determine that the objecuves

of the operational monitoring program have been established. To this end, the reviewer will L o:
e«

(1)  Verify that procedures for collecting all water quality data :et;ahmsets of samples that
are adequate to evaluate natural spatiai and temporal variations in water quality.
/1(2)
!

L . ;.VJA
Witau&em i -
. \/

(3)  Ensure that the applicant uses an appropriate technical basis for determining monitor well
spacing.

T

its

(4)  Evaluate whether wellfield testing is sufficient to establish horizontal connectivity between
the ore zone and outer monitor wells, and vertical isolation between the ore zone and

vertical excursion monitor wells.

(5)  Evaluate whether the excursion monitoring program will result in timely detection and
reporting of lixiviant migration from the ore zone.

(6) Evaluate whether a surface water monitoring program is necessary at the site and, if so,
whether the monitoring program will be effective to detect migration of contaminants into

surface water bodies.

(7) Evaluate whether actions to be taken in the event an excursion is detected are consistent
with the acceptance criteria.

5.7.8.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.
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10 CFR Part; 20 provides the reguiaio”; standarys “or prote:ion against radiation and the
requirements of 10 CFR Part 40 appendix A prov.dss crit>ria £ dicposition of wastes. Applicants are
required to demonstrate not only thar 2xposurs o rachation ;5 belox allowable dose limits as specified
in subpart C of 10 CFR Part 20. but also thar radiation expusure during mine operations is ALARA. in
accordance with subpart B of 10 CFR Part 20. An important aspect of complying with these requiremenis
is the establishment of an organizational structure and administrative procedures that facilitate prompt
identification and resolution of hazards to workers. the cublic, and the environment surrounding the

facility.

< + f,—
,\}3"“' /‘ﬁe dé&criprofiOf groundwater and surface water monitoring programs is acceptable if

N The monitoring program is sufficient to ensure that, during day to day operations, groundwater
and surface water will be monitored such that early detection and timely restoration of excursions will
be achieved. The following criteria must be met by :SL uranium mining operational monitoring programs:

(1)  For each new wellfield, the applicant establishes baseline water quality data sufficient to
(i) establish the primary restoration goal of returning each wellfield to its premining water
quality conditions, and (ii) provide a standard for determining when an excursion has

occL..d.

Baseline sampling programs saould provide enough data to adequately evaluate narural
spatial and temporal variations in premining water quality. At least four independent sets
of samples should be collected. There should be adequate time between sets to detect
premining temporal variations (2 wk recommended; longer if seasonal variations occur).
A set of samples is defined to be a group of at least one sample for each of the
designated baseline monitor wells within the unit being characterized, taken to represent
the water quality conditions of the sampled aquifer at a specific point in time. An
acceptable set of samples should include all mining unic perimeter monitor wells, all
upper and lower aquifer monitor wells, and at least one production/injection well per acre
in each wellfield. For large wellfields, it may not be practical to sample one
production/injection well per acrs; if fewer than one per acre are sampled, enough
production/injection wells to provide an adequate statistical population must be sampled.
As a general guideline, for normally and log-normally distributed populations, at least
six samples are required to achieve ninety percent confidence that any random sample
will lie within two standard deviations from the sample mean. In no case should the
baseline sampling density for production/injection wells be less than one per four acres.

The applicant should identify the list of constituents to be sampled for baseline
concentrations. The list of constituents in table 2.7-1 has generally been accepted by the
NRC for ISL uranium mines. Alternatively, applicants may propose a list of constituents
that is tailored to a particular location. In such cases, sufficient technical bases must be

- ( provided for the selected constituent list. For example, many licensees have decided not
N to sample for thorium-230; thorium-230 is a daughter product from the decay of
N uranium-238, and studies have shown that it is mobilized by bicarbonate-laden leaching
\-‘rd’/' solutions. However, studies have also shown that afier restoration, thorium in the
*’3 groundwater will not remain in solution because the chemistry of thorium causes it to
R~ precipitate and chemically react with the rock matrix (Hem, 1985). As a result of its low
\___ solubility in natural waters, thorium is found in only trace concentrations. Additionally,
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chemical tests for thorium are expensive, and are not commonly included in water
analyses at ISL mines. This example concerring thorium-230 has been found to be an
acceptable technical basis for excluding thorium-230 from the list of sampled constituents.
For all constituents that are sampled, copies of laboratory reports documenting the

measurements showid be maintained by the applicant.
/ Removal of outliers from sample sets should be done using proper statistical m=thods.
! An outlier is a stngle value that lies far above or below the rest ot the sample values for
l a single well. The outlier may represent a sampling, analytical, or other un~..uwn source
of error. Its inclusion within the sample could significantly change the baseline data,
since the outlier is not typical of the bulk of the samples. All calculations, assumptions.
| and conclusions made by the applicant in evaluating outliers should be fully explained.
\ It is often necessary to perform log-transformations on data in order to better approximate
| a normal distribution. When an outlier has been discarded, it may be necessary to take
another sample to replace the one discarded. A conservative method for dealing with
., D \ suspected outliers is to accept any suspicious data that cannot be positively linked to
o l sampling or analytical error. Another acceptable method is to accept any value within
i three standard deviations of the mean. For a normally distributed set of values. three
! standard deviations encompass 99.7 percent of variation in the population. The standard
I deviation should be calculated without using the suspected outliers. Other documented
. and technically justified methods used by applicants will be considered in the evaluation

of-eutliers (U.S. Evironental Protection Agency, 1989).

(2)/ The applicant selects excursion indicator sets and upper control Iimits.,LK minimum of
three excursion indicators must be proposed. The choice of excursion indicators must be
based on lixiviant content and host rock geochemistry. Staff must ensure that selected

Lot™ excursion indicators are measurable parameters that are found in significantly higher

(1 4 concentrations during solution mining than in the natural waters. At most uranium ISL
i, b operations, chloride is an excellent excursion indicator because it acts as a conservative
"y trar=- it is easily measured, and chloride concentrations are significantly increased
et during ISL mining. Conductivity, which is correlated to total dissolved solids (TDS), is
\(\7 also a commonly used excursion indicator. Total alkalinity (carbonate plus bicarbonate

l plus hydroxide) is an excellent indicator at mine units where sodium bicarbonate or

| carbon dioxide are usea in the lixiviant. If conductivity is used to estimate TDS, it must

! be clearly stated that measurements will be normalized to a reference temperature, usually

' 25° C., due to the temperature dependence of conductivity. The use of cations (e.g.,

| Ca?*, Na*) as excursion indicatos "+ generally not appropriate, because they are subject

| to ion exchange processes in the presence of clay minerals. The applicant may choose to

i add a nonreactive, conservative tracer t0 mining solutions to act as an excursion

. indicator. The applicant is required to provide the technical bases for the selection of all

{__excursion indicators.

UCLs must be calculated such that the presence of two or more excursion indicators in
a monitoring well at concentrations greater than the UCL for the respective indicator will
be an indication that a lixiviant excursion has occurred. The value of the UCL for each
excursion indicator must be less than the lowest concentration at which the indicator
could reasonably be expected to o:cur in the mining lixiviant while the wellfield is 1n
operation. Each UCL must also be greater than the baseline concentration for its
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respective excursion indicator. Applicant site-specific experience is often valuable in
determining appropriate UCLSs that provide timely detection and avoid false alarms. One
commonly accepted UCL is the baseline mean value plus five standard deviations.

The same UCLs may be assigned to all monitor wells within a particular hydrogeologic
unit in a given wellfield if baseline data indicate little chemical heterogeneity.
Alternatively, if individual monitor wells in a given unit exhibit unique baseline water
quality, UCLs may be assigned on a well-by-well basis. If UCLs vary from well to well.
a table should be included listing all monitor wells and their respective UCLs.

The applicant establishes criteria for determining monitor well locations. Ore zone
perimeter monitor wells are used to detect horizontal excursions outside the wellfield
boundary. They generally surround e entire wellfield and are screened over the entire
ore zone hydrogeologic unit. Local groundwater gradients, velocity, and dispersion of
the excursion indicators should be considered when choosing the location and spacing for
these wells. A horizontal excursion may oe more likely to occur down-gradient from the
wellfield due to the background gradient of the groundwater. As an excursion migrates
away from the wellfield, it will tend to spread laterally due to dispersive processes.
Excursions may also occur upgradient or cross-gradient from the natural flow direction
if the flow balance between producuion ar.. injection well is incorrect, or if flow
velocities away from the wellfield are Iow enough that dispersion is the dominant
transport process. Perimeter monitor wells should be placed close enough to the wellfield
to provide timely detection, yet they sh-uld be far enough away from the wellfield to
avoid numerous false alarms; they must also be spaced close enough to one another so
that, by the time an excursion reaches them, the expected width of the excursion plume
is likely to encounter at least one monitor Welg\
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Upper and lower aquifer monitor wells should lie within the wellfield and be completed

in the appropriate hydrogeologic unit. Their location within the wellfield should not be
arbitrary, and the technical basis for their selection should be discussed in the application.
The appropriate number of these monitor wells may vary from site to site. For example,
if the site characterization demonstrates that the ore body is underlain by an effectively
impermeable layer of significant thickness, it may be appropriaie to exclude the’
requirement to monitor water quality in the underlying aquifer. Generally, an underlying
aquitard must be on the order of hundreds of meters thick, of very low conductivity
(e.g., less than 10° m/d), and essentially unfractured for this exclusion to be acceptable.
In -elifields where the ore zone confining layers are particularly thin, or of questionable
continuity, a greater number of monitor wells is appropriate. In general, consideration
by the applicant should be given to locating these wells on the hydraulically downgradient
side of a wellfield, in areas where ore zone confining layers may be thin or incompetent.
and-in-areas-where-injection-pressure-may be highest (i.¢., closer to mjet;non wells than
to production wells). -

The applicant establishes wellfield test procedures. Once a wellfield is installed, it should
be tested to establish that the ore zone production and injection wells are hydraulically
connected to the perimeter horizontal excursion monitor wells, and hydraulically isolated
from the vertical excursion monitor wells. Such testing will serve to confirm the
performance of the monitoring system, and verify the validity of the site conceptual
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model reviewed in section 2. The reviewer should verify that wellfield test p{-eeledures
have sound technical bases. Test procedures typically consist of a pump test that subjects
the wellfield to a sustained maxirnum withdrawal rate while monitoring the perimeter and
vertical excursion wells for drawdown. The test should continue until the effects of
pumping can be clearly seen via drawdown in the perimeter monitor wells. Typically
about one foot of drawdown in the perimeter monitor wells will verify hydraulic
connection, but the amount may vary due to distance from the pumping wells, pumping

rates, and hydraulic conductivity.

For the vertical excursion monitor wells, an acceptable criterion for establishing hydraulic
isolation is that, during the same wellfield test performed to confirm hydraulic
connectivity between ore zone and monitor wells, no drawdown should be observed that
can be attributed only to hydraulic connection to the ore zone aquifer. The results should
be interpreted carefully, as small amounts of drawdown may be observed due to
fluctuations in barometric pressure, naturally occurring water level changes, or
measurement variability. Additionally, stress relaxation in the ore zone due to decreased
pressures has often been observed to cause an observable decline in water levels in
adjacent aquifers: though this type of drawdown is caused by pumping in the ore zone,
it is not caused by hydraulic communication.

The applicant defines operational procedures for the monitoring program. The monitoring
program must indicate which wclls will be monitored for excursion indicators. the
monitoring frequency, and the .riteria for determining when an excursion has occurred.
The NRC has determined. that an acceptable excursion monitoring program should
indicate that ail monitor wells will be sampled for excursion indicators at least every two

weeks during mining operations.

An excursion is deemed to have occurred if any two excursion indicators in any monitor
well exceed their respective UCLs, or a single excursion indicator exceeds its UCL by
20 percent. A verification sample must be taken within 48 hr after results of the first
analyses were received. If the second sample does uot indicate that UCLs were exceeded,
a third sample must be taken within 48 hr after the second set of sampling data was
acquired. If neither the second nor the third sample indicate that UCLs are exceeded, the
first sampie is considered in error and the well is removed from excursion status. If
either the second or third sample contain indicators above UCLs, an excursion is
confirmed, the well is placed in excursion status, and corrective action must be initiated.

Generally, the risk of contamination to surface water bodies from ISL mining is low
when proper operational procedures are followed. Any surface water body that lies within
the proposed license boundary should be sampled at upstream and downstream locations,
both prior to and during operations. The reviewer should ensure that premining water
quality sampling locations for applicable surface waters are indicated in the application.
The premining data should be collected on a seasonal basis for a minimum of 1 yr prior
to mining operations. Procedures for monitoring surface water quality during operations
should be discussed in the application: this discussion must include a monitoring
schedule, monitor locations, and a list of sampled constitusnts. The applicant may be

' exempted from monitoring during operations if the site characterization demonstrates that
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no significant flow of groundwater to surface water occurs near the site (e.g., if surface
water bodies-are perched and ephemeral).

(6) The LA includes corrective action and motification plans in the event of an excursion.
The NRC must be notified within 24 hr by telephone and within 7 days in writing from
the time an excursion is verified. A written report describing the excursion event.
corrective actions, and the corrective action results must be submitted to NRC within 60
days of the excursion confirmation. If wells are still on excursion when the report is
submitted, the report must also contain a schedule for submittal of future (cports to the
NRC describing the excursion event, corrective actions taken, and results obtained. [n
the case of a vertical excursion, the report must contain a projected date when
characterization of the extent of the vertical excursion would be completed.

Corrective action to retrieve horizontal excursions within the ore-zone aquifer is generally
accomplished by adjusting the flow rates of the pumping/injection wells to increase
process bleed in the area of the excursion. Vertical excursions have proven more difficult
to retrieve: at some ISL mines, vertical excursions have persisted for years. In the event
that an excursion is not corrected within 60 days of confirmation, applicants must either
terminate injection of lixiviant into the wellfield until the excursion is retrieved, or
provide an increase to the reclamation surety in an amount that is agreeable to NRC and
that would cover the expected full cost of correcting and cleaning up the excursion. The
surety increase must remain in force until the excursion is corrected. The written 60-day
excursion report should state and justify which course of action will be followed.

If wells are still on excursion status at the time the 60-day report is submitted to NRC,
and the surety option is chosen, the wellfield restoration surety will be adjusted upward.
To calculate the increase in surety for horizontal excursions, it is assumed that the entire
thickness of the aquifer between the wellfield and the monitor wells on excursion has
been contaminated with lixiviant. It is also assumed that the width of the excursion is the
dist~--~= hetween the monitor wells on excursion status plus one monitor well spacing
distance on either side of the excursion. When the excursion is corrected, the additional
surety requirements resulting from the excursion will be removed.

To calculate the increase in surety for vertical excursions, an initial estimate of the area
contaminated above background is made. All estimates assume that the entire thickness
of the upper aquifer is contaminated. As characterization of the extent of contamination
proceeds, the surety may be increased or decreased as appropriate. Once the extent of
contamination is determined, the area contaminated above background is used to calculate
the level of surety. When the vertical excursion is cleaned up, the additional surety
requirements resulting from the excursion are removed.

In calculating the increase in surety bonding for horizontal and vertical excursions, the
same formula used to calculate the number of pore volumes required to restore 2
wellfield is applied to the assumed areas of contamination. This approach is consistent
with 10 CFR Part 40, appendix A, criterion 9. Increased surety provides assurance that
cleanup will be accomplished in the event of licensee default, and surety can be adjusted
downward once cleanup is complete. In calculating the area affected by an excursion anu
the volume of water required to effect restoration, a conservative estimate is taken to
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ensure that adequate funds are available to clean up the groundwater shou'd the licensee
fail to do so.

An excursion is deemed to have been corrected when all control parameters are reduced
to their UCLs or lower.

5.7.8.4 Evaluation Findings

The staff should determine, based upon a rev.ew of the proposed groundwater and surface water
monitoring programs, whether the information is sufficient to support the evaluation of the facilities and
any conceptual or numerical models used in the LA. The staff should also document any concerns
regarding the proposed groundwater and surface water monitoring programs. If the staff determines that

i the proposed groundwater and surface water monitoring programs are sufficient to meet the regulatory

requirements and acceptance criteria identified in section 5.7.8.3, then the following finding will be made.

The staff concludes that the proposed groundwater and surface water monitoring programs are
adequate to measure concentrations of radioactive and nonradioactive materials released to the
environment of the facility and to ensure that these conce.:irations_meet levels specified by license
<ondition in accordance with requirements equivalent to those in Lol

AT~
5.7.8.3 References

Hem, J.D. 1985. Studv and Interpretation of the Chemical Characteristics of Natural Water. USGS Water
Supply Paper 2254, third edition. Reston, VA: U.S. Geological Survey.

U.S. Environmental Protection Agency. 1989, Statistical Analysis of Ground-Water Monitoring Data at
RCRA (Resource Conservation and Recovery Act) Facilities, Interim Final Guidance.
EPA/530-SW-89-026. Washington, DC: U.S. Environmental Protection Agency.

5.7.9 Quality Assurance

5.7.9.1 Areas of Review

The staff should review the quality assurance programs proposed for all radiological, effluent.
and environmental (including groundwater) monitoring programs.

5.7.9.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention du.ing the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.
The staff should determine whether the proposed safety controls and monitoring procedures
proposed by the applicant are sufficient to limit radiation exposures and radioactive releases to ALARA
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and are in conformance with regulatory requirements identified in 10 CFR Part 20. The staff should
determine if the quality assurance programs proposed for all radiological, effluent, and environmental
(including groundwater) monitoring are in accordance with Regulatory Guides 4.15. Quality Assurance
for Radiological Monitoring Programs (Normal Operations) - Effluent Streams and the Environment
(Nuclear Regulatory Commission, 1979) and 8.7, Instructions for Recording and Reporting Occupational
Radiation Exposure Data (Nuclear Regulatory Commission, 1982).

5.7.9.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

The reviewer should be familiar with the requirements of 10 CFR Part 20 which provides the
regulatory standards for orotection against radiation.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve
occupational and public doses that are ALARA.

10 CFR Part 20, subpart L contains -ecordkeeping requirements for radiation protection
programs, and Subpart M provides reporting . ad notification requirements.

The description of the quality assurance program is acceptable if

(1)  The quality assurance plan has been established and applied to all radiological, effluent,
and environmental programs. Thc proposed quality assurance plan should be consistent
with guidance provided in Regulatory Guide 4.14, Revision 1, Radiological Effluent and
Environmental Monitoring at Uranium Mills (Nuclear Regulatory Commission, 1980) and
Regulatory Guide 4.15, Quality Assurance fo: Radiological Monitoring Programs
(Normal Operations) - Effluent Streams and the Environment (Nuclear Regulatory

Commission, 1977).

2 Al reponiné and recordkeeping will be done in conformance with Regulatory Guide 8.7,
Instructions for Recording and Reporting Occupational Radiation Exposure Data (Nuclear
Regulatory Commission, 1982).

Note that under the existing 10 CFR Part 20 requirements, a licensee must retain survey
and calibration records for 3 yr instead of the 2 mentioned in Regulatory Guide 4.15
(Nuclear Regulatory Commission, 1979). Furthermore, existing 10 CFR Part 20
requirements have been updated to include a requirement that all licensees maintain
records used to demonstrate compliance and evaluate dose, intake, and releases to the
environment until the NRC terminates the license.

(3) For license renewal applications, the historical quality assurance program results are

included through the most recent reporting period preceding the submittal of the
application. The effectiveness of the historical program are discussed with regard to all
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applicable 10 CFR Part 20 regulatory requirements identified in the preceding
paragraphs. Long-term trends are dis ussed, and any short-term deviations from the

long-term trend are explained.

5.7.9.4 Evaluation Findings

The staff should Jetermine, based upon a review of the proposed quality assurance programs
whether the infcrnation i< sufficient to support the ev'aluation of the facilities. The staff <hould also
document any concerns regarding the proposed quality assurance programs. If the staff determines that
the proposed quality assurance programs are sufficient to meet the regulatory requirements and acceptance
criteria identified in section 5.7.9.3, then the following finding will be made.

The staff concludes that the proposed quality assurance program is adequate to ensure that the
proposed safety controls and monitoring procedures will limit radiation exposures and releases to the

requirements of 10 CFR Part 20.1101 and subparts L and M.

5.7.9.5 References

Nuclear Regulatory Commission. 1979. Quality Assu}ance for Radiological Monitoring Programs
(Normal Operations) - Effluent Streams and the Environment, Revision 1. Regulatory
Guide 4.15. Washington, DC: Nuclear Regulatory Commission, Office of Standards

Development.

Nuclear Regulatory Commission. 1980. Radiological Effluent and Environmental Monitoring at Uranium
Mills, Revision 1. Regulatory Guide 4.14, Revision 1. Washington, DC: Nuclear Regulatory

Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guide 8.7. Washington, DC: Nuclear Regulatory

Commission, Office of Standards Dcvelopmeni.
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applicable 10 CFR Part 20 regulatory requirements identified in the preceding
paragraphs. Long-term trends are dis :ssed, and any short-term deviations from the

long-term trend are explained.

5.7.9.4 Evaluation Findings

The staff should determine, based upon a review of the proposed quality assurance programs
whether the infcrnation i< sufficient to support the evaluation of the facilities. The staff <hould also
document any concerns regarding the proposed quality assurance programs. If the staff determines that
the proposed quality assurance programs are sufficient to meet the regulatory requirements and acceptance
criteria identified in section 5.7.9.3, then the following finding will be made.

The staff concludes that the proposed quality assurance program is adequate to ensure that the
proposed safety controls and monitoring procedures will limit radiation exposures and releases to the

requirements of 10 CFR Part 20.1101 and subparts L and M.

5.7.9.5 References

Nuclear Regulatory Commission. 1979. Quality Assurance for Radiological Monitoring Programs
(Normal Operations) - Effluent Streams and the Environment, Revision 1. Regulatory
Guide 4.15. Washingion, DC: Nuclear Regulatory Commission, Office of Standards

Development.

Nuclear Regulatory Commission. 1980. Radiological Effluent and Env:ronmental Monitoring at Uranium
Mills, Revision 1. Regulatory Guide 4.14, Revision 1. Washington, DC: Nuclear Regulatory

Commission, Office of Standards Development.

Nuclear Regulatory Commission. 1982. Instructions for Recording and Reporting Occupational Radiation
Exposure Data, Revision 1. Regulatory Guide 8.7. Washington, DC: Nuclear Regulatory

Commission, Office of Standards Development.
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and are in conformance with regulatory requirements identified in 10 CFR Part 20. The staff should
determine if the quality assurance programs proposed for all radiological, effluent. and environmental
tincluding groundwater) monitoring are in acco-dance with Regulatory Guides 4.15. Quality Assurance
for Radiological Monitoring Programs (Normal Operations) - Effluent Streams and the Environment
(Nuclear Regulatory Commission. 1979) and 8.7, Instructions for Recording and Reporting Occupational
Radiation Exposure Data (Nuclear Regulatory Commission, 1982).

5.7.9.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements. '

The reviewer should be familiar with the requirements of 10 CFR Part 20 which provides the
regulatory standards for orotection against radiation.

10 CFR 20.1101 requires each licensee to develop, document, and implement a radiation
protection program commensurate with the scope and extent of licensed activities and sufficient to ensure
compliance with 10 CFR Part 20 requirements. This requirement further specifies that licensees shall use
procedures and engineering controls based upon sound radiation protection principles to achieve
occupational and public doses that are ALARA.

10 CFR Part 20, subpart L contains -ecordkeeping requirements for radiation protection
programs, and Subpart M provides reporting . ad notification requirements.

The description of the quality assurance program is acceptable if

(1)  The quality assurance plan has been established and applied to all radiological, effluent,
and environmental programs. Thc proposed quality assurance plan should be consistent
with guidance provided in Regulatory Guide 4.14, Revision 1, Radiological Effluent and
Environmental Monitoring at Uranium Mills (Nuclear Regulatory Commission, 1980) and
Regulatory Guide 4.15, Quality Assurance fo:i Radiological Monitoring Programs
{Normal Operations) - Effluent Streams and the Environment (Nuclear Regulatory

Commission, 1977).

2) Al reponing and recordkeeping will be done in conformance with Regulatory Guide 8.7,
Instructions for Recording and Reporting Occupational Radiation Exposure Data (Nuclear
Regulatory Commission, 1982).

Note that under the existing 10 C*R Part 20 requirements, a licensee must retain survey
and calibration records for 3 yr instead of the 2 mentioned in Regulatory Guide 4.15
(Nuclear Regulatory Commission, 1979). Furthermore, existing 10 CFR Part 20
requirements have been updated to include a requirement that all licensees maintain
records used to demonstrate compliance and evaluate dose, intake, and releases to the
environment until the NRC terminates the license.

(3) For license renewal applications, the historical quality assurance program results are

included through the most recent reporting period preceding the submittal of the
application. The effectiveness of the historical program are discussed with regard to all
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6.0 GROUNDWATER QUALITY RESTORATION, SURFACE
RECLAMATION, AND PLANT DECOMMISSIONING

6.1 PLANS AND SCHEDULES FOR GROUNDWATER QUALITY
RESTORATION

6.1.1 Areas of Review

The staff shall review the following aspects of the groundwater quality restoration program:

(1) Estimates of the quantities, concentraticns, and lateral and vertical extent of those
chemicals that may persist in leached-out wellfield production zones after termination of
in sire mining operations and prior to restoration activities must be provided.

Descriptions of proposed methods and techniques to be used to achieve groundwater
quality restoration, including identification of in situ chemical reactions that may hinder
or enhance restoration. The staff should also review descriptions of fluids to be used
during restoration and the hydraulic and geochemical properties of the receiving stratum.
For commercial-scale operations, the staff should evaluate incorporation of results
obtained from research and development ope.ations, and A4 schedule for sequential
restoration of mine units should be included.

(3) Descriptions of the expected postreclamation conditions and quality of restored
groundwaters, compared with the preoperational land and water quality characteristics if
there is prior experience in restoring groundwater at the site.

(4)  Assessments of the proposed water quality restoration operations with respect to their
adverse effects on groundwaters outside production zones.

(5) Procedures to be used for plugging, sealing, capping, and abandoning wells associated
with the ISL operations. ‘

6.1.2 Review Prccedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attentiun during the review is 0 be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are
involved.

The staff should review plans and schedules for groundwater quality restoration, and perform

the following actions: o T‘_‘f{_“’“’ 71“1',4]
(1)  Evaluate estimates of posmﬁning'@nimtio mparison to descriptions of lixiviant

composition and host rock geochemistry. Ensure that methods for estimating the affected
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pore volume are consistent with the methods used at the research and development
(R&D) site or other site upon which restoration estimates are based.

Compare descriptions of restoration methods to methods that have been used successfully

2)
at R&D sites for other ISL mines. Ensure that methods selected are appropriate for the
host rock and lixiviant chemistry.

(3)  Assess whether the applicant has provided a reasonable standard for the determination of |

restoration success and a realistic assessment of the expected postreclamation water
quality by comparing standards to previous restoration work at the R&D site or other

previously restored ISL. mines.

(4) Evaluate the ability of the postreclamauon stability monitoring program to verify
successful FESIOIANON o e
N —_—

\'\l’\“l
AL contamination due=4o wellfield flare (undetected spread of
SR production zone), and whether the guentity of water pumped during restoration will
~< -~ ersely affect offsite groundwater uses. I

(6)  Assess whether plans for plugging and aoanuuning wells prior to license termination are
consistent with generally accepted technicues.

6.1.3 Acceptance Criteria

The description of plans and schedules for groundwater quality restoration, surface reclamation,
and plant decommissioning is acceptable if

the prgvisions of appendix A 360 CERyPart 40 have

ix A proyidef basic groundwater/pratectiof sydndards Groupiddvater
thése stagdardd is required by griteriop/f. Thggh the,
directgd ward 2 cving dofmpliangy at u.affum mil

ent work for‘achieving compliance witk

EPA gpbundwater protection standards at ISL faclhtm
v b 2 e serbod

. (o .
) Wﬁmgzﬁé extent of chemicals that mlg_persxst after ;nu\mg
o~J ?*J ot
1 - na g g .. - :. o 3 H ._.._.- O - .‘t b da - () s in

Consider whether the proposed restoration program adequatelyéaddresses cleanup of AN
ts outside of the |

J

simﬂar_hc;suock.
\u(e —
:L //(3) The applicant describes in the LA the method used for estimating wellfield pore volume.
wr
s
!
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7 oan et
Y4 . should take into account the estimated effective porosity of the contaminated region and
LS C the lateral and vertical exter.: of coniamination. Realistically, there is no way of knowing
'\ﬂf‘ 7 the true extent of contamination; however, if the same ISL process -is used in all
- wellfields, and the same assumptions can be made concerning wellfield flare, then the
Qe " nurher of pore volumes required to restore the R&D site can be used as a basis for an
..{7 - estimate to oe applied to production-scale wellfields. For example, if it takes ten

/) estimated pore volumes to restore an R&D site, then it is reasonable to assume that it will .-

In order to normalize 2stimiates of the vxient of*2antaniuation so that the concept can be
applied to wellfields of different sizes, i* = extent of .>ntamination is usually expressed
as a function of pore volumes of water required :0 conduct restoration. A pore volume

take ten pore volumes to restore a production site so long as the same mining processe/

s

(4) The LA includes wellfield restoration plans. Lo € R
OM’ \'7?":"“}‘J com p ig, .{u R J‘J
“eld restoration>

Restoration plans contain descriptions of the process to be used for wellfield

This description should include restoration flow circuits, treatment methods, methods for
disposal or treatment of wastes and effluents, monitoring schedules, a discussion of
chemical additives used in the restoration process, anticipated effects of chemical
additives, and alternate techniques that m4y be employed in the event that primary plans
are not effective. Ammmmmmmm
Typically, restoration is divided into distinct phases in which different techniques are
employed. Groundwater sweep is used to pump water from the ore zone without
reinjecting in order to recall lixiviant from the aquifer and draw in surrounding
uncontaminated water. Reverse osmosis/permeate injection circulates water from the
wellfield through a reverse osmosis (RO) treatment process and reinjects the permeate
into the wellfield, typically at similar rates to those used during production. Groundwater
recirculation is used to evenly distribute water throughout the restored wellfield in order
to dilute any pockets of remaining contamination. An additional acceptable restoration
method is the injection of chemical reductants (usually hydrogen sulfide} ‘nto the
wellfield. These reductants are used to immobiuze metals that may have been dissolved
by the oxidizing lixiviant. When chemical reductants are added, the applicant should
address any additional treatment necessary to remove *he reductant from the aquifer after
it has served its intendef purpose. Typically, ﬁ will require addxtnonﬁ RO/penm_:g{t)eS
injection. . Some Wi gl ) Pamebr! o at
VN-;JRU& A\HV‘H ‘ée«}cluw\;b, ko 11-6)“ 1 \‘)

C promote: flexibility and innovation in approaches to restoration. Therefore,
applicants should not be limited to one restoration method for all wellfields. Rather, they
should describe the phases of restoration that may be used and the most likely restoration
scenario, based on R&D results and restoration experience.

Restoration plans should also include a list of monitored constituents, a monitoring
interval, and the sampling density (wells/acre). An acceptable constituent list should be
based on production and restoration solutions used and on the host rock geochemistry.
In the interest of minimizing expense, the applicant may propose a limited set of indicator

co:stiruents to monitor restoration progress anc a sampling density that does not include
all production and injection we'ls. The applicant may also 4% monito /’éomposne
samples from the restoration stream. Prior to determination/of restoration/success. all
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wells that were sampled for baseline conditions should be sampled for the full list of
monitored constituents.

The applicant should specify the criteria that will be used to determine restoration
success. Generally, the acceptance criteria for restoration success are based on the ability
to meet the goals of the restoration prcgram and the absence of a significant increasing
trend during the stability monitoring period.

‘%’A‘*\M +v
for purposes of surety bonding, restoration plans must include estimates of level o
effort, in terms of pore volume displacements, necessary to achieve atdeast-sscondary
restoratien—targets—for—cach—wellfield. These estimations must be based on historical
results obtained from the R&D site or experience in other wellfields having similar
hydrologic and geochemical characteristics.

Rest_ration goals are established in the LA for each of the monitored constituents.

The applicant has the option of determining restoration goals for each constituent on a
well-by-well basis, or on a wellfield average basis. Restoration goals should be
established for the ore zone and for any overlymg or underlying aquifer that remains
affected by ISL mining solunons o .

(a) Primary Restoration Standards—The primary goal for a restoration program is
to return the water quality of the ore zone and affected aquifers to premining
(baseline) water quality or better. Because baseline water quality is determined
from randomly obtained samples, it is unlikely that this restoration target
represents the exact baseline conditions of the aquifer. Therefore, it is acceptable
for the applicant to propose that the baseline conditions for each chemical species
be represented by a range of concentrations. For example, a confidence interval
of 99 percent has been found acceptable in past licensing actions (i.e., there is
only a one percent probability rhat the true baseline falls outside of the proposed
range). The reviewer will ensure that statistical methods used to determine such
confidence iatervals are properly applied. The baseline average plus three

that has been found acceptable by the NRC

L‘ standard deviations is another method for establishing primary restoration argets

® Sccondary Restoranon Standards—Because the ISL mining process requires
changing the chemistry of the ore zone, it is reasonable to expect that ISL mining
may cause permanent changes in water quality. For this reason, it is acceptable
for the apolicant to propose, as a secondary restoration standard, returning the
water quality to its pre-mining class of use (e.g., drinking water, livestock,
agricultural, or limited use). LAs should state that secondary standards will not
be applied so long as restoration continues to result in significant improvement

in groundwater quality.

—~——

Secondary goals have historically been determined on a constituent-by-constituent
basis by applying the lower o the state or federal maximum concentration limits
(MCLs) for drinking water. For example, if premining water quality is not
suitable for drinking water only because of high radium concentrations, then
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] -postmining restoration must return all constituents except for radium to drinking
water standards. Some uranium ISL mine operators have asserted that if pre-
mining use is not suitable for drinking water because of one or more constituents.
then it is not reasonable to require restoration to drinking water standards for all
other constituents. However, NRC has maintained that if only a few constituents
are above drinking water standards, then the water could reasonably be treated
for use as drinking water. Thus, class of use should be considered on a

(c) Tertiary Restoration Standards—ISL mine operators may propose a tertiary
cleanup standard for constituents based on ALARA principles. NRC will consider
granting ALARA exemptions if it can be shown that (1) a reasonable effort has
been made to restore to premining use using best available technology:
(2) benefits to be gained by additional restoration do not justify the expense;
(3) the level of cleanup proposed is protective of human health and the
environment; and (4) the proposed level of cleanup has been approved by the
appropriate state agency. Such exemptions would normally require a separate
application for an amendment to an existing license, once the applicant has
attempted restoration to secondary standards. Such an amendment request would
be similar in nature to the process used by UMTRCA mill tailings sites to apply
for alternate concentration limit. {AC".s).

The postrestoration stability monitoring program is described in the LA.

The purpose of a stability monitoring program is to ensure that chemical species of
concern do not increase in concentration subsequent to restoration. The applicant should
specify the length of time that stability monitoring will be conducted, the number of wells
to be monitored, the chemical indicators to be monitored, and the monitoring frequency.
NRC has previously approved stability monitoring periods as short as nine months with
samples taken from designated monitor wells every three months. These requirements
will vary based on site-specific contar.nation and geohydrologic and geochemical
characteristics. Prior to final welifield decommissioning, all designated monitor wells
must be sampled for all monitored constituents. Wellfields may be decommissioned when
all constituent concentrations meet approved standards.

The LA includes discussion of the potentia! external effects of groundwater restoration.

Groundwater restoration operations, and the expected postreclamation groundwater
quality, must not adversely aftect groundwater use outside the mining zones. Water users
from nearby municipal or domestic wells that were in use prior to mining operations
should be provided reasonable assurance that their water quality will not be degraded by
mining operations. Degraded water quality includes changes in color, odor, and taste of
water, in addition to changes in concentrations of chemical constituents. In cases where
such threats exist, the use of secondary restoration targets may not be appropriate. In one
such case the NRC has found it acceptable to allow the ISL operator to move municipal
wells used by a nearby town to a location that would eliminate potential for degraded
water quality due to ISL operations (Nuclear Regulatory Commission, 1997).
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X"g’“ A. not considered to be generally accepted abandonment

(8) Methods for abandoning wells are included in the LA.

The basic purpose for sealing abandoned wells and bore holes is to restore the wellfield
to premining hydrogeologic conditions. Any well or bore hole to be permanently
abandoned should be completely fill.d in such a manner that vertical inovement of water
along the borehole is prevented. ISL mine orerators usually rely on a drilling contractor
to perform well abandonment. The LA should specify the methods and materials to be
used to nlug holes, and that records documenting the weli abanuonment will be
maintained by the licensee. Abandonment procedures that conform to ASTM Standard
D 5299 (American Society for Testing and Materials, 1992) are considered acceptable
by the NRC. An applicant may propose other generaglly accepted standards for
abandoning wells and boreholes. References for these stahidards should be specified in
the application, and copies should be kept on file by the applicant. Techniques that are
actices should be Jescribed in

detail and may require additional time for review. abe I prc el
ﬁu,'«\ e '-".’ < E’ oY O 'é'l o,

6.1.4 Evaluation Findings

The staff should determine, based upon a review of the proposed plans and schedules for
groundwater quality restoration, whether the information is sufficient to support the evaluation of the
facilities. The staff should also document any concerns regarding the proposed plans and schedules for
groundwater quality restoration. If the staff determines that the proposed plans and schedules for
groundwater quality restoration are sufficient to meet the regulatory requirements and acceptance criteria
identified in section 6.1.3, then the following finding will be made.

The staff concludes that the proposed plans and schedules for groundwater quality restoration
are sufficient to restore groundwater to premining conditions or to other approved restoration targets
specified by license condition in accordance with requirements equivalent to those in 10 CFR Part 40,

appendix A, criteria 5 and 7.

6.1.5 References

American Society for Testing and Materials. 1992. Standard Guide for Decommissioning of Ground
Water Wells, Vadose Zone Monitoring Devices, and Other Devices for Environmental Activities,
Designation: D 5299. Philadelphia, PA: American Society for Testing and Materials.

Nuclear Regulatory Commission. 1997. Final Environmental Impact Statemeru to Construct and Operate
the Crownpoint Uranium Solution Mining Project, Crownpoint, New Mexico. NUREG-1508.
Washington, DC: Nuclear Regulatory Commission. '

6.2 PLANS AND SCHEDULES FOR RECLAIMING DISTURBED LANDS

6.2.1 Areas of Review

The staff should review all maps provided in the application showing the postreclamation
conditions of affected lands and immediate surrounding areas. The staff siiould also review procedures
for (i) reclaiming temporary diversion ditches and impoundments, (ii) re-establishing surface drainage
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patterns disrupted by the proposed activities, (iii) mitigating or controllmg the effects of subsidence. and
(iv) preparing ground surface for postoperational use. s

NRC staff should review the radiological survey program that will serve as a basis for
determining compliance with NRC concentration limits that will identify areas of the site that need to be
cleaned up. Staff should evaluate measurement techniques and sampling procedures proposed for
determining the radium concentration in contaminated soils. In addition, the review should confirm thar
the licensee will hav~ ~n approved radiation protection program in place prior to the start of reclamation

and cleanup work.

6.2.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the mate.ial presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

ch--!“.'QA \’:Cc' é‘ 4‘0.41

The staff should determip€ whether the described procedures for reclaiming temporary diversion
ditches and impoundments, re-egtablishing surface drainage patterns disrupted by the proposed activities,
mitigating or controlling the effects of subsidence, and preparing ground surface for postoperational use
are consistent with regulat guidance and sufficient to verify that requirements equivalent to
10 CFR Part 40, appendix A’ have been met. Staff should ensure that the licensee intends to restore
topography and vegetation to a state that is similar to premining conditions. Staff should review the
prereclamation sampling plan to ensure that it provides adequate coverage to designate contaminated areas
for cleanup. Particular attention should be focussed on sampling temporary diversion ditches and
impoundments (evaporation ponds), wellfield surfaces, process and storage areas, transportation routes,
and operational air monitoring locations. These areas are expected to have higher levels of contamination
than surrounding areas. Staff should also ensure that plans exist for the disposa! of contaminated soils at
an existing licensed byproduct material disposal facilityy, Staff should confirm that the licensee has an

approved radiological protection program to ensure workgr safety during decommissioning, rcclamat/iqu‘\
i Staff-

and clcanup activities and determine whether any changes have been proposed for this program.
- ertasoaschat |

aleln2le o --u.u’li"- adistio A program-to-tacn .. '/

t0 o ST of-work.
o CogribF Appd A crilen(a

6.2.3 Acceptance Criteria T prgvem Lo Yod et 15 v bl

Acceptance criteria for this SRP section are based on meeting the following regulaiory
requirements.

involved.

10 CFR 40.42 provides requiremer: for expiration and tcrmmauon of licenses and

decomrmsslomng of sites, buildings, and outdoor areas. Following e , the license
remains in effect for possession of terial until the Commissiopnotifies the liccnsce in writing
that the license is terminated. Actigns during this period are limited/ to decommissioning and access
control. 10 CFR 40.43 specifies corditions under which a decommissigning plan must be submitted. Such
a decommissioning plan must ip€lude a description of the site, decomrkjssioning activities, methods used
C“' sg(j_.\g‘ 0[ [ R N

;Gl . .
“e')\ W Jv.)!}“j i M,..J,. ad; o 4.uy
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to ensure worker protection against radiation hazards during decommissioning. plans for final radiation
surveys, and a cost estimate.

Draft SRP, Revision 0

The description of plans and schedules for reclaiming disturbed land is acceptable if

e e

(1)

\-——\

)

3

The basic acceptance criteria pertinent to the radiological cleanup aspects of the
processing site reclamation are equivalept to those in 10 CFR Part 40. appendix A.

criterion 6.

This criterion provides the design requirements for longevity and control of radon
releases that apply to any portion of a licensed and/or disposal sité unless such portion
contains a concentration of radium in land, averaged over areas of 100 square meters,
which as a result of byproduct material, does not exceed the background level by more

than:

(a) S picocuries per gram (pCi/g) of radium-226, or, in the case of thorium
byproduct material, radium-228,}averaged over the first 15 centimeters (cm)

below the surface, and 3

b) 15 pCi/g of radium-226, or, in the case of thorium byproduct material,
radium-228, averaged over 15-cm thick layers more than 15 cm below the

surface.

The prereclamation surface soil surveypr&cedure identifies instruments and techniques
similar to the preoperational survey program to determine baseline site conditions (e.g.,
background radioactivity) but also takes into account results from operational monitoring
and other information that provides insight to areas of expected contamination.

Survey areas should include diversion ditches, evaporation ponds, wellfield surfaces,
process and storage areas, and onsite transportation routes for contaminated material and
equipment. A sampling grid should be used and a statistical basis for sample size should
oe provided. Acceptable methods for sampling are provided in NUREG/CR-5849,
Manual for Conducting Radiological Surveys in Support of License Termination (Berger,
1992). To reduce the number of soil samples needed for measurement of Ra-226
concentrations, it is acceptable to correlate the Ra-226 concentration with measured
gamma activity for a subset of sampling locations so that the correlation can be applied
to grid sectors where only gamma surveys are then needed. Areas where concentrations
are found to be elevated above the limits should be resurveyed using soil sample and
analysis techniques and, as necessary, higher sampling densities for greater precision.
Areas that remain above the limits should be cleaned up to satisfy the Ra-226
concentration limit. In some cases, it may be more cost effective to clean up first. then
conduct soil sampling to demonstrate compliance with the limit.

The licensee provides the procedures for interpretation of the prereclamation survey
results and describes how they will be used to identify candidate areas for cleanup

operations.
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-+ - RO
ke (4)  The postreclamation survey procedure provides the survey methods and approach for
g -~ “ complying with the requirements equi-alent to 10 CFR Part 40, appendix A, criterion 6.
T.e limits discussed previously. -
L‘/'.W ke - . . . . .y
(5) The discussion of sutface restyrati>n includes a prefacility surface contour map. a

description of any significant disruptions to suriace features during facility construction
and operations, and- a description of nlanned activities for surface restoration that
identifies any important features that cannot be restored to the premining condition.

(6) Any changes to the existing NRC-approved i0 CFR Part 20-based radiation safety
program that are needed to ensure safety to workers and the public are identified with
appropriate )ustxﬁcauon prior to the start of decomrmss;omng and reclamation work.

Revrtwr e P cedue Latd sedt in CL«;/"“‘/" 5.
6.2.4 Evaluation Findings

The staff should determine, based upon a review of the proposed plans and schedules for
reclaiming disturbed lands, whether the information is sufficient to support the evaluation of the facilities.
The staff should also '~cument any concerns te -arding the proposed plar and schedules for reclaiming
disturbed lands. If the staff determines that the proposed plans and schedules for reclaiming disturbed
lands are sufficient to meet the regulatory requir2ments and acceptance criteria identified in section 6.2.3,

then the following finding will be made.

The staff concludes that the proposed plans and schedules for reclaiming disturbed lands are
sufficient to restore lands to premining conditions or to meet the requirements of 10 CFR 40.42 and
requirements equivalent to those in 10 CFR Part 40, appendix A, criterion 6.

6.2.5 References

Berger, J.D. 1992. Manual for Conducting Radiological Surveys in Support of License Termination.
NUREG/CR-5849. Washington, DC: Nuclear Regulatory Commission.

6.3 PROCEDURES FOR REMOVING AND DISPOSING OF STRUCTURES
AND EQUIPMENT ,

6.3.1 Areas of Review

The staff should review procedures for removing and disposing of contaminated structures and
equipment used during ISL operations, as well as procedures for managing toxic and radioactive waste
materials and for removatl and disposal of structures. The reviewers shall also evaluate procedures that
identify radiological hazards prior to initiating dismantlement of structures and for detection and cleanup
of removable contamination from structures and equipment. Procedures and plans for ensuring that all
contaminated facilities and equipment are addressed and are either planned to be disposed in a licensed
facility, will meet the contamination levels for unrestricted use, or are designated for re-use at another
ISL facility will be examined. The staff should also review provisions made for the removal and disposal

~ ot byproduct material to an existing uranium mill or licensed disposal site.
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6.3.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presenteu; pricr knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staif should determine whether the procedures for removing and disposing u. structures
used during mining operations and all procedures for managing toxic and radioactive waste materiais are
consistent with regulatory guidance and sufficient to meet the applicable regulatory requirements in
10 CFR 40.42. Plans for stmcmresand*equipmmneteasc&fer-umestricted use should be reviewed
against-the guidance provided in Guidelines for Decontamination of Facilities anid Equipmeat Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct or Source Materials. (uclear

latory Commission, 1984) which provides_limits for-surfacecomantination ‘and procedures for
ensuring Thar-equipment méets these Timits prior to release. Staff should confirm that plans for
dismantlement of structures and equipment include a preliminary assessment of anticipated hazards that
should be considered prior to dismantlement. This should include the use of appropriate survey methods
to determine the extent of contamination of equipment and structures before starting decommissioning and
reclamation work. Particular attention should be focussed on those parts of the processing system that are
.ikely to have accumulated contamination over long time periods such as pipes, ventilation equipment,
effluent control systems, and facilities and equipment used in or near the yellowcake dryer area. The staff
should also review provisions made for the removal and disposal of byproduct material to an existing
uranjum mill or licensed disposal site to ensure that they meet requirements similar to those in

10 CFR Part 40, appendix A.

6.3.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements. AT o WV

10 CFR 40.42 provides requirements for expiration and tférmination of licenses and

decommissioning of sites, buildings and outdoor areas. Following nse, the license
remains in effect for possession of s ial until the commission notifies the licensee in writing

that the license is terminated. Actions

surveys, and a cost estimate.

The discussion of procedures Yor Pemoving and disposing of structures and equipment is

acceptable if Ty o
O Hram BOTA mtl@
(1 '

te residual contamination on structures

and equipment.
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(2) Measurements of radioactivity on the interior surfaces of pipes, drain lines, and ductwork

will be determined by making measurements at all traps, and other appropriate access
points. provided that contamination at *hese locations is likely to be representative of
contamination on the interior of the pipes, drain iines, and ductwork.

Surfaces of premises, equipment, or scrap that are likely to be contaminated but are of
such size, construction, or location as to make the surface inaccessible for purposes or

measurement are presumed to be contaminated in excess of the limits.

(3) Ifrequested, the Commission has authorized a licensee to relinquish possession or control
of premices, equipment, or scrap having surfaces contaminated with material in excess
of the limits specified, including but not limited to special circumstances such as razing
of buildings, transfer of premises to another organization continuing work with
radioactive materials, or conversion of facilities to a long-term storage or standby startus,

such requests should

() Provide detailed, specific information describing the piemises, equipment. or
scrap, radioactive contaminants, and the extent and degree of residual surface

contamination.

(b) Provide a detailed health and saiety aaalysis that reflects that the residual
amounts of materials on surface areas, together with other considerations such
as prospective use of the premise,, equipment, or scrap are unlikely to result in
an unreasonable risk to the health and safety of the public.

(4) Prior to release of premises for unrestricted use, the licensee plans to conduct a
comprehensive radiation ‘survey to establish that contamination is within the limits
specified in table 1 of Guidelines for Decontamination of Facilities and Equipment Prior
to Release for Unrestricted Use or Teimination of Licenses for Byproduct or Source
Materials (Nuclear Regulatory Commission, 1984). The licensee also plans to file a copy
of the survey report with the NRC NMSS, Uranium Recovery Branch. The licensee has
indicated that the content of this survey report will include:

(a) Identification of the premises

(b) Documentation that a reasonable effort has been made to eliminate residual
contamination

©) A description of the scope of the &lir:jy and general procedures

vesud il e o o
(5) The &hdings of the survey ere in units specified in table 1 of Guidelines for

Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or
Termination of Licenses for Byproduct or Source Materials (Nuclear Regulatory

Commission, 1984).
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6.3.4 Evaluation Findings

The staff should determine, based upon a review of the proposed procedures for removing and
disposing of structures and equipment. whether the information is sufficient to support the evaluation of
the facilities. The staff should also document any concerns regarding the proposed procedures for
removing and disposing of structures and equipment. If the staff determines that the proposed procedures
for removing and disposing of structures and equipment are sufficient to meet the regulatory requirements
and acceptance criteria identified in section 6.3.3, then the following finding ‘will be made.

The staff concludes that the proposed procedures for removing and disposing of structures and
equipment are sufficient to control the spread of contamination in accordance with the requirements of
10 CFR 40.42 and requirements equivalent to those in 10 CFR Part 40, appendix A, criterion 6.

6.3.5 References

Nuclear Regulatory Commission. 1984. Guidelines for Decontamination of Facilities and Equipment Prior
to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special
Nuclear Material, Division of Fuel Cycle, Medical, Academic, and Commercial Use Safety.

Washington DC: Nuclear Regulatory C  ..assion.

6.4 PROCEDURES FOR CONDUCTING POSTRECLAMATION AND
DECOMMISSIONING RADIDJDLOGICAL SURVEYS

6.4.1 Areas of Review

The staff should review procedures for conducting postreclamation and decommissioning
radiological surveys, including postoperational groundwater monitoring for decontamination and removal

of structures and equipment.

6.4.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whcther items of special safety significance are

involved. Gl \‘_}7

The staff should determine whether aie procedures 8 postreclamanon and
decommissioning radiological surveys, ineludingpost onal-grous ouiEihg, are sufficient

to verify that concentration limits similar to those m,m-CFR Part 40 appendlx X are met. Staff should
ensure that sampling frequencies and locations are adequate and representative of conditions at the site.
Staff should consider the survey methods provided in NUREG/CR-5849 (Berger, 1992) along with the
applicable site conditions to determine the acceptability of the licensee’s proposed sampling program.
Staff should confirm that the determination of background concentrations of radium-226 and thorium-230
(also similar to 10 CFR Part 40, appendix’ A) is based upon sampling in uncontaminated areas near the
site. The presence of thorium-232 should also be determined if suspected to be present.
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the reviewer will determiné whether ap|
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If elevated levels of urasium are expected to remam after the radium-226 criteria have been met.

d Hl t“é reclamauon [)l&'l
’.r:/: [ S e r

6.4.3 Acceptance Criteria

There are-no-specific-regulatory-requirerments applicable to reclamation of ISL facilities.

Th= des:ription of procedures for conducting postreclamation and decommissionir - liological

surveys are acceptable if

D
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4)

The basic requirements pertinent to the radiological cleanup aspects of the processing site
as provided in 10 CFR Part 40, appendix A, criterion 6 - (6) are met.

This criterion states that the design requirements in criterion 6 for longevity and control
of radon releases apply to any portion of a licensed and/or disposal site unless such
portion contains a concentration of radium in land, averaged over areas of 100 square
meters, which as a result of byproduct material, does not exceed the background level

by more than

(i) 5 picocuries per gram (pCi/g) of radium-226. or. in the case of thorium
byproduct material, radium-228, averaged over the first 15 centimeters (cm)
below the surface, and

(ii) 15 pCi/g of radium-226, or, in the case of thorium byproduct material, radium-
228. averaged over 15-cm thick layers more than 15 cm below the surface.

An acceptable cleanup standard for total uranium is 10 pCi/g in the top 15 cm of soil and
30 pCi/g in subsequent 15 cm layers.

Th . standard is based on the amount of uranium that would decay to radium levels
meeting the cleanup standard in 10 CFR Part 40, appendix A.

If areas that already m.:et the radium cleanup criteria still have elevated thorium levels,
the reclamation plan contains criteria such that reclamation will continue until the amount
of radium (residual and from thorium decay) that would be present in 1000 years meets

the cleanup standard.

An acceptable alternate criteria for a deeply-buried thorium deposit would be to
determine that the amount of radon that could exit into 2 100 square meter structure built
over that deposit would meet the EPA radon progeny standard for habitable structures.

Verification surveys include analysis of a percentage of samples (at least 10 percent) for
thorium. If habitable buildings are to remain onsite, the reviewer will ensure tha: the
reclamation plan indicates that the radon daughter concentration will be measured after
reclamation and evaluated against the EPA standard for radon progeny and that interior
gamma levels will be demonstrated to meet the EPA standard.
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(b) Survey methods for determining contamination on facilities and equipment

destined for release to unrestricted use should be sufficient to show compliance

J with the limits in table 1 of :vRC Guidelines for Decontamination of Facilities

+ "7 " and Equipment Prior to Release for Unrestricted Use for Termination of Licenses

Ceret for Byproduct, Source, or Special Nuclear Material (Nuclear Regulatory
~ Commission, 1984). Acceptable survey methods are provided in NUREG/CR-
‘““”PI 5849, Manual for Conducting Radiological Surveys in Support of License

Termination (Berger, 1992).

6.4.4 Evaluation Findings

The staff should determine, based upon a review of the proposed procedures for conducting
postreclamation and decommissioning radiological surveys, whether the information is sufficient to
support the evaluation of the facilities. The staff should also document any concerns regarding the
proposed procedures for conducting postreclamation and decommissioning radiological surveys. If the
staff determines that the proposed procedures for conducting postreclamation and decommissioning
radiological surveys are sufficient to meet the regulatory requirements and acceptance criteria identified
in section 6.4.3, then the following finding will be rade.

(1) The staff concludes that the proposed nrocedures for conducting postreclamation and
decommissioning radiological surveys are sufficient to verify that the decommissioning
and radiological surveys will be successful in controlling material concentrations and
radiation exposures in accordance with the requirements of 10 CFR 40.42 and
requirements equivalent to those in 10 CFR Part 40, appendix A, criterion 6.

6.4.5 References

"Berger, 1.D. 1992. Manual for Conducting Radiological Surveys in Support of License Termmarzan
NUREG/CR-5849. Washington, DC: Nuclear Regulatory Commission.

Nuclear Regulatory Commission. 1984. Guidelines for Decontamination of Facilities and Equipment Prior
to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special
Nuclear Material, " Division of Fuel Cycle, Medical, Academic, and Commercial Use Safety.

Washington, DC: Nuclear Regulatory Conmurission.

6.5 FINANCIAL ASSESSMENT FOR GROUNDWATER RESTORATION,
DECOMMISSIONING, RECLAMATION, WASTE DISPOSAL, AND

MONITORING
6.5.1 Areas of Review

The staff should review financial assessments provided by the applicant for the costs of
groundwater restoration (section 6.1); reclamation (section 6.2); and decommissioning, waste disposal,
and monitoring (section 6.4). These assessments may be provided in the form of a narrative or as an
appendix. The staff should review provisions for a financial surety similar to those contained in

criterion 9 of 10 CFR Part 40, appendix A.
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annually by NRC to assure that sufficient funds would be available for completion of the
reclamation plan by an independent cor-ractor.

(2)  All activities included in the financial analysis are activities that are included either in the
raclamation plan or in sections 6.1 through 6.4.

(3)  All activitie; included either in the reclamation plan or in sections 6.1 through 6.4 are
ircluded in rhe financial analysis.

(4)  The assumptions used for the financial surety analysis are consistent with what is known
about the site (section 2.0) and the design and operations of the facility and its effluent
control system (sections 3.0, 4.0 and 5.0). To the extent possible, the applicant should
base these assumptions on experience from generally accepted industry practices, research
and development at the site, or previous operating experience in the case of a license

renewal.

(5) The values used in the financial surety analysis are based on current dollars (or adjusted
for inflation) and reasonable values for the cost of various activities.

cj (6) The type of financial instrument prcnosed for the surety is consistent with the
T V;)d Y requirements of 10 CFR Part 40, appendix A, criterion 9. Accepted financial instruments
\(: r'\\, 07~ 0/7 include
Lw™ T
~ (a) Surety bonds
(] Cash Deposits
N (\73‘57 «©) Certificates of Deposit
mes
(!
el ﬂ"’uj g (d)  Deposits of government securities
v
6 ¢ {(e) Irrevocable letters or lines of credit

6)) Combinations of the above that meet the total surety requirement

6.5.4 Evaluation Findings

The staff should determine, based upon a review of the prcposed methods for financial
assessment for groundwater restoration, decommissioning, reclamation, waste disposal, and monitoring,
whether the information is sufficient to support the evaluation of the facilities. The staff should also
document any concerns regarding the proposed methods for financial assessment for groundwater
restoration, decommissioning, reclamation, waste disposal and monitoring. If the staff determines that
the proposed methods for financial assessment for groundwater restoration, decommissioning,
reclamation, waste disposal, and monitoring are sufficient to meet the regulatory requirements and
acceptance criteria identified in section 6.5.3, then the following finding will be made.

Draft SRP, Revision 0 6-16 May 1997



6.5 FINANCIAL ASSESSMENT FOR GROUNDWATER RESTORATION,
DECOMMISSIONING, RECLAMATION, WASTE DISPOSAL, AND

MONITORING

6.5.1 Areas of Review

The staff should review financial assessments provided by the applicant for the costs of
groundwater restoration (section 6.1); reclamation (section 6.2); and decommissioning, waste ¢ sposal.
and monitoring (section 6.4). These assessments may be provided in the form of a narrative or as an
appendix. The staff should review provisions for a financial surety similar to those contained in

criterion 9 of 10 CFR Part 40, appendix A.

6.5.2 Review Procedures

- Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should review the financial surety assessment provided by the applicant to verify that
the activities incorporated in the financial asses: ment are consistent with those proposed in sections 6.1
through 6.4 of the application. [n addition, the reviewer should verify that the activities proposed in the
sections 6.1 through 6.4 are included in the financial assessments. The purpose of the financial surety is
to provide sufficient resources for completion of reclamation by an independent contractor if necessary.

The reviewer should determine whether the assumptions for the financial surety analysis are
consistent with what is known about the site (section 2.0) and the design and operations of the facility
and its effluent control system (sections 3.0, 4.0 and 5.0). To the extent possible, the applicant should
base these assumptions on experience from generally accepted industry practices, from research and
development activities at the site, or from previous operating experience in the case of a license renewal.
The values used in the analysis should be based on current dollars (or adjusted for inflation) and
reasonable values for the costs of various activities. The reviewer should also examine the type of
financial instrument proposed for the surety to ensure that it is consistent with the requirements of

10 CFR Part 40, appendix A, criterion 9.
6.5.3 Accept~uce Criteria

ere ate no-specific lat equire fcable to\{inancial ments for ISL
facilities.

The description of the financial assessment for groundwater restoration, decommissioning,
reclamation, waste disposal, and monitoring is acceptable if

(1) The bases for establishing a financial surety are similar to those found in
10 CFR Part 40, appendix A, criterion 9. Once accepted, the surety wiil be reviewed
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The staff concludes that the proposed methods for financial assessment for groundwater
restoration, decommissioning, reclamation, waste disposal, and monitoring are sufficient to meet
requirements equivalent to those in 10 CFR Part 40, _ppendix A, criterion 9.

6.5.5 References

None.
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7.0 ENVIRONMENTAL EFFECTS

The areas of review to be considered are descriptions in the LA of those aspects of facility construction,
well drilling, and operations that may affect the environment.

7.1 SITE PREPARATION AND CONSTRUCTION

7.1.1 Areas of Rev’ w

The staff should review a description of how construction activities may disturb the existing
terrain and wildlife habitats, including the effects of such activities as building temporary or permanent
roads, bridges, or service lines; disposing of trash; excavating; and land filling. The staff should also
review information on how much land will be disturbed and for how long and whether there will be dust
or smoke problems. The staff shall review data indicating the proximity of human populations and
identifying undesirable impacts on their environment arising from noise, disruption of stock grazing
patterns, and inconvenience due to the movement of men, material, or machines, including activities
associated with any provision of housing, transportation, and educational facilities for workers and their
families. Descriptions of any expected changes in accessibility to historic and archeological sites in the
region shall be assessed. Discussions of measures designed to mitigate or reverse undesirable effects such
as erosion control, dust stabilization, landscape restor. tion, control of truck traffic, and restoration of
affected habitats shall be reviewed. The staff shall also evaluate any discussion on the beneficial effects

of site preparation construction activities.

The staff will review the impact of site preparation and construction activities on area water
sources and the effects of these activities on fish and wildlife resources, water quality, water supply,
esthetics, etc., as applicable. Reviewers will evaluate measures such as pollution control and other
procedures for habitat improvement to mitigate undesirable effects. ‘

7.1.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; aad whether it*ms of special safety significance are

involved.

The staff should determine whether d2scrigtions in the application adequately :. Jdress how site
preparation and construction activities may usturb the existing terrain, wildlife habitats, and area water
sources. The consequences of these activities to both human ard wildlife populations should be
considered. The descriptions should be adequately supported by site-specific data, well-documented
calculations, and accepted modeling studies. The discussion should inciude those impacts that are
unavoidable as well as those that are irreversible. Staff should ensure that the applicant provides
information pertaining to how much land will be disturbed and for how long. Staff should confirm that
the effects of the following activities and circumstances, where applicable, are addressed: the building
of temporary or permanent roads, bridges, or service lines; disposing of trash; excavating and land
filling; and the potentiat for dust and suwke problems. The proximity of site activities t¢ nearby human
populations should be addressed as weli as anticipated impacts on their environment including noise;
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disruption of grazing patterns; inconvenience duz to movement of material and machines; effccts arising
from additional housing, transportation, and educational facilities for workers and families: and any
disruption in access to historic or archeological sites. Staff should ensure that mitigation measures that
are adequate to alleviate or significantly reduce environmental impacts are discussed. Examples of
mitigation measures include erosion control, dust stabilization, landscape restoration. control of t.ack

traffic, and restoration of affected habitats.

The staff should also evaluate any discussion of potential beneficial effects from site preparatiun
and construction .. .u€ eXteni thdi suwi. fingi. woliiivia. ! detrimental effects.

7.1.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 51.10 directs that policies, regulations, and public laws of the U.S. government be
interpreted and administered in accordance with the policies set forth in NEPA.

10 CFR 51.60 describes the format and cortent of an environmental report for a materials
license.

10 CFR 51.45 is referenced by 10 CFR 51.60, and contains a more detailed list of the contents

of the environmental report.
- - [ ,x-}u-'t s e

The deseription-of-site-preparation and construction is acceptable if

(1) All environmental impacts from construction activities are adequately described and
supported with site specific data and, where applicable, modeling studies and calculations.

A thorough discussion of all construction activities should be provided with associated
impacts including the generation and control of wastes; dusts; smoke; noise; traffic
congestion; disruption of local public services, routines, and property; and aesthetic

impacts.

(2) The applicant adequately describes all unz Jable and irreversible impacts to both the
natural environment and nearby human populations.

(3)  The applicant adequately describes the amount of land to be disturbed and the amount of
time it will be disturbed. :

(4)  The applicant recommends reasonable mitigation measures for all significant impacts.
Yrite Cen wi . J Y, oy ;.,.\-J chealaitics,
7.1.4 Evaluation Findings

The staff should determine, based upon a review of the description of the proposegl site
preparation and construction activities, whether the information is sufficient to support the evaluation ‘of
the facilities. The staff should also document any concerns regarding the description of the proposed site
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preparation and construction activities. If the staff determines that the description of the proposed site
preparation and construction activities is sufficient to iaeet the regulatory requirements and acceptance
criteria identified in section 7.1.3, then the following finding will be made.

(1)  The staff concludes that the description of the proposed site preparation and construction
activities and related mitigation measures are sufficient to provide assurance that the
proposed activities will not cause significant injury to the environment in accordance with

the requirements of 10 CFR 51.1v, 31.60, and 51.45.

7.1.5 References

None.
7.2 EFFECTS OF OPERATIONS

7.2.1 Areas of Review

The staff should review discussions in the application that address the impact of facility
operations on the environment, including surface water bodies, groundwater, air, land, land use.
ecological systems, and important plants and animals is discussed in section 2.0.

7.2.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an appllcanon a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determine whether discussions in the LA address the impact of facility
operations on the environment, including surface water bodies, groundwater, air, land, land use,
ecological systems, and important plants and animals. The staff should determine whether the supporting
evidence is based on and supported by theoretical, laboratory, onsite, or field studies undertaken for this

or for pl‘CVlOUS opcrauons

The staff should determine whether the proposed facility provides for the protection of
groundv-ater from the environmental effects of operations. In conducting the review, the staff should
consider the information on the (i) characteristics of the hydrological system provided in section 2.7 of
the LA, (ii) effluent control system provided in sections 4.2 and 5.7.1, (iii) groundwater monitoring and
surface water monitoring programs covered in section $.7.8, and (iv) the groundwater restoration
program described in section 6.1. This information should provide a strong basis for determining the
overall effects of potential impacts to the groundwater system, such as lixiviant excursions, infiltration
from spills, or ruptures of wells. :

Staff should ensure that, if surface water exists onsite or is connected to offsite surface water
systems, impacts of operations on surface water are assessed and mitigation measures are provided if a
significant potential for impacts is identified. Potential impacts might include siltation from disruption of
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surface ground cover or changes to surface drainage patterns. Staff should also determine whether the
applicant has assessed the potential for decreased a. quality resulting from dust loading due to truck
traffic on dirt roads and exposure of disturbed surface soils to wind. Radiological impacts to air from

operations are discussed in the following sections.

In conducting the review, the staff should concider the applicant’s ecological information
provided in section 3.0 to determine if any endangered or sensitive species of plants and animals exist
on site. The level of c~—zern for ecological impacts of operations will be affected by tne prese~.ce of any
such sensitive or endangered species. For most facilities, the ecologicai impacts are expected to be
minimal during this period due to the lack of surface disrupiion during operations. The staff review
should ensure that measures have been taken to restrict terrestrial animals from entering facility grounds
by use of fencing and other means. In areas used by migrating waterfowl, additional measures may need
to be taken to ensure that any evaporation ponds a:e not used by waterfowl. Local ecological conditions
may be such that the facility grounds provide favorable habitat for local wildlife, and efforis to minimize
contact between wildlife and contaminated areas should be considered. These efforts will serve to mitigate
immediate impacts on local species, but will also serve to limit introduction of contamination into the food

chain.

7.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory

requirements.

10 CFR 51.60 requires applicants for a material license under 10 CFR 40 to submit an
environmental report with their application. '

10 CFR 51.45 provides a list of the contents of the environmertal report.

The description of the effects of operations is acceptable if

(1) The applicant describes all anticipated significant environmental impacts from facility
operations and provides (i) mitigation measures for these impacts, (ii) justification for
why impacts cannot be mitigated, or (iii) justification for why it is not necessary to
mitigate these impacts to protect the local environment.

(2  The applicant discusses anticipated impacts to terrastrial ecology, air quality, surface and
groun. ~ater systems, and land use.

7.2.4 Evaluation Findings

The staff should determine, based upon a review of the description of the proposed effects of
operations, whether the information is sufficient to support the evaluation of the facilities. The staff
should also document any concerns regarding the description of the proposed effects of operations. If the
staff determines that the description of the proposed effects of operations is sufficient to meet the
regulatory requirements and acceptance criteria identified in section 7.2.3, then the following finding will

be made.

Draft SRP, Revision 0 7-4 May 1997



The staff concludes that the description of the proposed effects of operations and related
mitigation measures is sufficient to provide assurance thai the applicant has sufficiently described
anticipated environmental impacts to terrestrial ecology, air quality, surface and groundwater, and land
use activities from facility operations and has provided mitigation measures or other information sufficient
to provide reasonable assurance the facility operations will nct significantly lmpact the environmel. in
accordance with the requirements of 10 CFR 51.60 ard 51.45.

7.2.5 References
None.

7.3 RADIOLOGICAL EFFECTS

The staff should review information on the radiological effects of operatlons on humans,
including estimates ¢ { the radiological impacts from all exposure pathways.

7.3.1 Exposure Pathways

The staff should evaluate descriptions of the plant operations with special attention to potential
pathways for radiation exposure of humans. Staff should review information on accumulation of
radioactive material in specific compartments and should ensure that both internal and external doses are
included in the analysis. This information can be tabulated using the outline provided in appendix A of

the SFCG.
7.3.1.1 Exposures from Water Pathways

7.3.1.1.1 Areas of Review

The staff should review the estimates of annual average concentrations of radioactive nuclides
in receiving water at the site boundary and at locations where water is consumed or is otherwise used by
humans or where it is inhabited by biota of significance to human food chains. The review should include
the data presented in support of these estimates, including details of models and assumptions used in
supporting calculations of total annual whole body and organ doses to individuals in the offsite popuiation
from all receiving water exposure pathways as well as anv dilution factors used in these calculations.
Additionally, staff should review estimates of radionuclide .oncentration in aquatic and terrestrial food
chains and associated bioaccumulation factors. Staff should evaluate calculations of internal and external
doses. If there are no waterborne effluents from the facility, then these analyses are not needed. Details
of models and assumptions used in calculations may be provided in an appendix to the LA.

7.3.1.1.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amcndmcnt and whether items of special safety significance are

involved.
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The staff should determine whether the concentration estimates at the site boundary meet the
regulatory requirements in 10 CFR 20.1302(i) with regard to annual average concentrations of rad.oactive
nuclides in liquid effluents. Staff should also check to e..;ure that calculations of concentrations have bezn
done for receiving water at locations where water is consumed or is otherwise used by humans or "vhare
it is _inhahi by biota of significance to huran food chains to meet public dose limits in

- 30 CFR Part-£907 If the liquid effluent dose is calculated separately from the air pathway dose. it is
important that the staff ensures that the results can be summed with the air pathway dose for the total
Jdose comparison to the limit in 40 CFR Part 190. Bhe staff should also determine whether these estimates
are supported by properly interpreted daia. calculations. and model results using reasonable assumptions.
Staff should review the parameter selections including the justifications provided for important parameters
used in the dose calculaiion. Staff should check the input data for all modeling results to ensure the
parameters discussed in the LA are the same as those used in the modeling. Code outputs should be spot
checked to ensure that the results are correctly reported in the LA. For simple hand calculations. spot
calculations can be done to verify that calculations were done correctly.

7.3.1.1.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements. .

10 CFR 20.1301 provides dose limits for irdividual members of the public. These dose limits
include an annual total effective dose equivalent (TEDE) no greater than 0.1 rem (1 mSv) exclusive of
background. and a 0.002 rem (0.02 mSv) external dose for any hour. If special conditions exist, an
applicant can propose to meet limits in excess of these.

10 CFR 20.1302 provides additional instructions for compliance with the limits in 10 CFR
20.1301. These instructions include a choice for demonstrating compliance by measurement or calculation
of TEDE to the individual receiving the highest exposure, or by demonstrating that annual average
concentrations of radioactive material released in gaseous and liquid effluents at the site boundary meet
the limits specified in table 2 of appendix B in 10 CFR Part 20.

40 CFR 190 10 requires that operations be conducted to provide reasonable assurance that the
annual dose equivalent to any member of the public does not exceed 25 mrem (0.25 mSv) to the whole
body, 75 mrem (0.75 mSv) to the thyroid, and 25 mrem (0.25 mSv) to any other organ as the result of

planned discharges (radon excepted).
The description of exposures from w.er pathways is acceptable if

(1) The estimates of individual exposure to radionuclides at the site boundary meet the
regulatory requirements in 10 CFR 20.1302(a)(2)(i) with regard to annual average
concentrations of radioactive nuclides in liquid effluents or the dose limit in 10 CFR

20.1302(a)(1).

(2) Calculations of concentrations of radionuclides in receiving water at locations where
water is consumed or is otherwise used by humans or where it is inhabited by biota of

significance to h . ins are included in the compliance demonstration for
public dose limits if 40 CFR Part 150.
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(3) For facilities that generate liquid effluents, the relevant exposure pathways are included
ina pathway diagram provided by the appllcant

(4) The conceptual model used for calculatmg the source term and individual exposures
(and/or concentrations of radionuclides) from liquid effluents at the facility boundary is
representative of conditions described at the site as presented in section 2.0 of the LA.

(5) The parameters used to estimate the scurce t2rm, environmental ccacentrations, and
expo. ...<s are applicable to conditions at the site as presented in section 2.0 or the LA.

7.3.1.1.4 Evaluation Findings

The staff should determine, based upon a review of the description of expected exposures from
water pathways, whether the information is sufficient to support the evaluation of the facilities. The staff
should also document any concerns regarding the description of expected exposures from water pathways.
If the staff determines that the description of expected exposures from water pathways is sufficient to
meet the regulatory requirements and acceptance criteria identified in section 7.3.1.1.3, then the following

finding will be made.

(1)  The staff concludes that the description of expected exposures from water pathways is
sufficient to provide reasonable assurance that the radiation exposure to an individual
receiving the highest exposure at the site boundary or in populated areas will meet the
requirements of 10 CFR 20.1301, 20.1302, and 40 CFR 190.10.

7.3.1.1.5 References
None.
7.3.1.2 Exposures from Air Pathways

7.3.1.2.1 Areas of Review

The staff should review estimated release rates of airborne radioactivity considering applicable
meteorological data as presented in section 2.0. The staff should then review the estimates of annual total
body and organ doses to individuals including (i) at the point of maximum ground level concentration
offsite, (ii) at the site boundary in the direction of the prevailing wind, (iii) at the site boundary nearest
the emission source, and (iv) at the nearest residence in the cirection of the prevailing wind. The
applicant can choose to show compliance with a concentration limit or with individual dose limits.
Therefore, the staft should initially determine the method of compliance chosen by the applicant and focus
the review accordingly. Regardless of which compliance method is chosen, the reviewer will also need
to calculate an individual dose to the public to comply with the requirements in 40 CFR Part 190. The
staff should review data, models, calculations, and assumptions used in support of these estimates. The
review should consider both the source term and exposure pathway components of the calculation and
should include deposition of radioactive material on food crops and pasture grass.
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7.3.1.2.2 Review Procedures

Selection and emphasis of various aspects of tiie areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The statf should determine whether the estimates of annual total body and organ doses to
individuals at the point of maximum ground level concentrations off site, individuals exposed at the site
boundary in the direction of prevailing wind, individuals exposed at the site boundary nearest to the
sources of emissions, and individuals exposed at the nearest residence in the direction of the prevailing
wind meet the regulatory requirements in 10 CFR 20.1301 and 40 CFR 190.10 . The staff should also
determine whether these estimates are supported by properly interpreted data, calculations, and model

results using reasonable assumptions.

An acceptable computer code that calculates offsite doses to individuals from airborne emissions
from ISL facilities is MILDOS (Strenge and Bander, 1981). This code does not calculate the source term.
Therefore, the applicant must provide documentation of the source term calculation that is used as input
to MILDOS, if this code is used. Staff should review the source term equation to ensure that it is an
accurate estimation of all significant airborne releases from the facility including, where applicable,
yellowcake dust from the dryer stack and radon emissions from processing tank venting and wellfield
releases. If a closed processing loop is used, then radon release from processing is expected to be
negligible. If a vacuum dryer is used for yellowcake, then dust emissions from drying will also be
assumed to be negligible. Staff should focus attention on the values used for the production flow and the
fraction of this flow that is expected to be released during operations. A reasonable estimate of well field
radon release is about 25 percent. Staff should also ensure that the source term calculation accounts for

all material released during start up, production, and restoration activities. —

v D a

The revi: ¢ the MILDOS calculation should focus on the code ow#fut provided by the
applicant. The applicant should have provided a list of the relevant parameter information that was used.
The information from this list should be compared with the input from the code run to ensure that the
correct values have been used. Dose results from the code output should be checked against the tabulated
results in the LA to ensure that the values have been correctly reported. Staff should also evaluate
wamning messages that the code provides in the output to identify anomalies in the input data or problems
with the run. If reported results appear anomalous, staff may conduct confirmatory analyses using

MILDOS.

7.3.1.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.
10 CFR 20.1301 provides dose limits for individual members of the public. These dose limits

include an annual TEDE no greater than 0.1 rem (1 mSv) exclusive of background and a 0.002 rem
(0.02 mSv) external dose for any hour. If special corditions exist, an applicant can propose to meet limit<

in excess of these.
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10 CFR 20.1302 provides additional instructions for compliance with the limits in 10 CFR
20.1301. These instructions include a choice for demonstrating compliance by measurement or calculation
of TEDE to the individual receiving the highest exposure,. or by demonstrating that annual average
concentrations of radioactive material released in gaseous and liquid effluents at the site boundarv meet

the limits specified in table 2 of appendix B in 10 CFR Part 20.

40 CFR 190.10 requires that operations be conducted to provide reasonable assurance that the
annual dose equivalent to any member of the public does not exceed 25 mrem (0.25 mSv) to the whoiz
body. 75 mrem (0.75 mSv) to the thyroid. and 25 mrem (0.25 mSv) to any other organ as the result of

planned discharges (radon excepted).
The description of exposures from air pathways is acceptable if

(1) The estimates of individual exposure to radionuclides at the site boundary meet the
regulatory requirements in 10 CFR 20.1302(a)(2)(i) with regard to annual average
concentrations of radionuclides in airborne effluents or the dose limit in 10 CFR

20.1302(a)(1).

(2) Calculations of concentrations of radionuclides in air at locations downwind where
residents live or where biota of significance .0 human food chains exist are included in

the compliance demonstration for public dose !imits in 40 CFR Part 190.

(3) Relevant airborne exposure pathways ar. included in the pathway diagram provided by
the applicant. '

(4) The conceprual model used for calculating the source term and individual exposures
(and/or concentrations of radionuclides) from airborne effluents at the facility boundary
is representative of conditions described at the site as presented in section 2.0 of the LA.
The conceprual model for the MILDOES code (Strenge and Bander, 1981) is acceptable

for these exposure calculations.

(5) The parameters used to estimate the source term, environmental concentrations, and
exposures are applicable to conditions at the site as presented in section 2.0 of the LA.

7.3.1.2.4 Evaluation Findings

The staff should determine, based upon a review of the description of expected exposures from
air pathways, whether the information is sufficient o support the evaluation of the facilities. The staff
should also document any concerns regarding the description of expected exposures from air pathways.
If the staff determines that the description of expected exposures from air pathways is sufficient to meet
the regulatory requirements and acceptance criteria identified in section 7.3.1.2.3, then the following

finding will be made.

(1) The staff concludes that the description of expected exposures from air pathways is
sufficient to provide reasonable assurance that the radiation exposure to an individual
receiving the highest exposure at the site boundary or in populated areas will meet the
requirements of 10 CFR 20.1301, 20.1302, and 40 CFR 190.10.
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r. -
7.3.1.2.5 Reference -

Strenge, D.L., and T.J. Bander. @ﬁﬂLDOS - A Computer Program for Calculating Environmental
Radiation Doses from Uranium Recovery Operations. NUREG/CR-2011. Washington. DC:

Nuclear Regulatory Commission.
7.3.1.3 Exposures from External Radiation

7.3.1.3.1 Areas of Review

The staff should review estimates of maximum annual external dose that would be received by
an individual from direct radiation at the nearest site boundary and in offsite populations. The staff should
also review data, models, calculations. and assumptions used in support of these estimates.

7.3.1.3.2 Review Procedures

- Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendmen ., .ad whether items of special safety significance are

involved.

The staff should determine whether t} 2 estimates of maximum annual external dose that would
be received by an individual from direct radiation at the nearest site boundary meet the limits specified
in 10 CFR 20.1301(a)}(2). The staff should also determine whether these estimates are supported by
properly interpreted data, calculations, and model results using reasonable assumptions. An acceptable
computer code for conducting these calculations is MILDOS (Strenge and Bander, 1981). Staff should
confirm that the input parameters used for the external dose calculation are consistent with the information
provided in the LA. The staff should also confirm that the selected parameter values are representative
of conditions at the site as presented in section 2.0 of the LA. If MILDOS (Strenge and Bander, 1981)
is used, a separate calculation for the source term will be needed. Staff should check the source term
conceprual model and selected parameter values tc ensure that they are appropriate for the site conditions

described in the LA.
7.3.1.3.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirement '

10 CFR 20.1301(a)(2) specifies that the dose from external sources in any unrestricted area
shall not exceed 0.002 rem/hr (0.02 mSv/hr). '

The description of exposures from external radiation is acceptable if

(1) The estimates of external radiation exposure at the site boundary meet the regulatory
limits in 10 CFR 20.1301(a)(2).

(2) The applicant provides an exposure pathway diagram that includes the relevant external
exposure pathways.
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(3) The model(s) used for calculating the source term, environmental concentrations. and
external exposures at the facility boundary are -epresentative of site conditions described
in section 2.0 of the LA. The concepiual model for the MILDOS code (Strenge and
Bander, 1981) is acceptable for these exposure calculations.

(4) The parameters used to estimate the source term, environmental concentrations, aid
external exposure are applicable to site conditions described in section 2.0 of e LA.

7.3.1.3.4 Evaluation Findings

The staff should determine, based upon a review of the description of expected exposures from
external radiation, whether the information is sufficient to support the evaluation of the facilities. The
staff should also document any concerns regarding the description of expected exposures from external
radiation. If the staff determines that the description of expected exposures from external radiation is
sufficient to meet the regulatory requirements and acceptance criteria ldentlﬁed in section 7.3.1.3.3, then

the following finding will be made.

(1)  The staff concludes that the description of expected exposures from external racdiation is
sufficient to provide reasonable assurance that the radiation exposure to an individual
receiving the highest exposure at the site boundary or in populated areas will meet the
requirements of 10 CFR 20.1301(a)(2).

7.3.1.3.5 Reference

Strenge, D.L., and T.J. Bander. 1981. MILDOS - A Computer Program for Calculating Environmental
Radiation Doses from Uranium Recovery Operations. NUREG/CR-2011. Washington, DC:

Nuclear Regulatory Commission.
7.3.1.4 Total Human Exposures

7.3.1.4.1 Areas of Review

The staff should review estimates of the maximum annual dose that could be received via all
pathways described above by an individual at the site boundary and at the nearest residence. For
commercial-scale operations, the staff should also review estimates of radiation dose from all pathways
to the regional population within 80 km of the facility including the total annual 100-yr environmental
dose commitment to the population from all pathways. The staff should also review data, models,
calculations, and assumg .ons used in support of these estimates. Much of this review will already have
been completed for the pathway-specific calculations and the total dose will be the sum of these resulits.

7.3.1.4.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether ltems of special safety significance ar=

involved.
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The staff should determine whether estimates of the maximum annual dose that could be
received via all pathways described above by an individual at the site boundary and at the nearest
residence meet regulatory requirements in 10 CFR 20.1301 and 40 CFR 190.10. For commercial-scale
operations, the staff should also review estimates of radiation dose from all path'vays to the regional
population within 80 km of the facility. These calcuiations can be effectively executed by the MILDOS
code (Strenge and Bander, 1981). The staff should also determine whether these estimates are supported
by properly interpreted data, calculations. and model results using reasonable assumptions. After the
pathway-specific calculations have been reviewed, staff should check to ensure that the doses have besn -
correctly summed to determine the total dose. Also, s.aff should ensure the population dose is compared
with a meaningful reference dose, such as that which is expected for the exposure to the same population

from background radiation sources.

7.3.1.4.3 Acceptance Criteria

Acceptance criteria for this SRP section aré based on meeting the following regulatory
requirements.

10 CFR 20.1301 provides dose limits for individuai members of the public. These dose limits
include an annual TEDE no greater than 0.1 rem (1 mSv) exclusive of background and a 0.002 rem
(0.02 mSv) external dose for any hour. If special concitions exist, an applicant can propose to meet limits

in excess of these.

10 CFR 20.1302 provides additional instructions for how to comply with the limits in
10 CFR 20.1301. These instructions include a choice for demonstrating compliance by measurcment or
calculation of TEDE to the individual receiving the highest exposure, or by demonstrating that annual
average concentrations of radioactive material released in gaseous and liquid effluents at the site boundary

meet the limits specified in table 2 of appendix B in 10 CFR Part 20.

40 CFR 190.10 requires that operations be conducted to provide reasonable assurance that the
annual dose equivalent to any member of the public does not exceed 25 mrem (0.25 mSv) to the whole
body, 75 mrem (0.75 mSv) to the thyroid, and 25 mrem (O 25 mSv) to any other organ as the result of

planned discharges (radon excepted).
The descripuon of total human exposures s acceptable if

(1) The estimates of individual exposure to i':radionuclides at the site boundary meet the
regulatory requirements in 10 CT™ 20.1302(a)(2)(i) with regard to annual average
concentrations of racioactive nuclides in airborne and liquid effiuents or the dose lin..t

in 10 CFR 20.1302(a)(1).

(2) Calculations of the maximum individual whole bod; ind organ doses at the site boundary
and for the nearest downwind resident and where biota of significance to human food
chains exist are included in the compliance demonstration for public dose limits in

40 CFR Part 190.
(3) The exposure pathway diagram provided by the applicant includes pathways relevant to
all effluents expected from facility operations.
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(4) The models used for calculating the source terms and individual exposures (and-or
concentrations of radionuclides) from all effluemts at the facility boundary are
representative of conditions described at the site as presented in section 2.0 of the LA.
An acceptable model for calculating offsite doses to individuals and populations from
airborne releases is MILDOS (Strenge and Bander, 1981).

’ (5) The parameters used to estimate source terms, concentrations, and exposures are
represctative of conditions described at the site as presented in section 2.0 of the LA.

7.3.1.4.4 Evaluation Findings

The staff should determine, based upon a review of the description of expected total human
exposures, whether the information is sufficient to support the evaluation of the facilities. The staff should
also document any concerns regarding the description of expected total human exposures. If the statf
determines that the description of expected total human exposures is sufficient to meet the regulatory
requirements and acceptance criteria identified in section 7.3.1.4.3, then the following finding will be

made.

(1) The staff concludes that the description of expected total human exposures is sufficient
to provide reasonable assurance the. ...¢ radiztion exposure to an individual receiving the
highest exposure at the site bouadary or in populated areas will meet the requirements
of 10 CFR 20.1301, 20.1302, and 10 CFR 40 190.10.

7.3.1.4.5 References

Strenge, D.L., and T.J. Bander. 1981. MILDOS - A Computer Program for Calculating Environmental
Radiation Doses from Uranium Recovery Operations. NUREG/CR-2011. Washington, DC:
Nuclear Regulatory Commission.

7.3.1.5 Exposures to Flora and Fauna

7.3.1.5.1 Areas of Review

The staff should review estimates of maximum radionuclide concentrations that may be present
in important local flora and local and migratory fauna. The staff should also review data, bioaccumulation
factors, models, calculations, and assumptions used in support of these estimates.

7.3.1.5.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are
involved.

The staff should determine whether estimates of maximum radionuclide conccntratiogs that may
be present in important local flora and local and migratory fauna are calculated such that environmental
impacts from facility operations can be assessed to address the requirements of 10 CFR Part 51. The staff

Draft SRP, Revision 0 7-13 May 1997



should also determine whether these estimates are supported by properly interpreted data. reasonable
bioaccumulation factors, approved calculations, and mc *1 results u: ing reasonable assumptions. Detailed
biosphere modeling is not necessary for these calculations. OQutput from MILDOS (Strenge and Bander.
1981) provides ground level concentrations of radionuclides- that can be then converted to plant and
animal concentrations by use of simple coi.version ejuations that irclude deposition, uptake factors, plant
interception fractions. and animal consumption rates obtained from the literature. Staff should spot check
parameter values against known sources to ensure that they are within expected ranges. The tabulation
of bioaccumularic factors 2nd their sources can be presented in an appendix to the LA.

7.3.1.5.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.
10 CFR 51.60 requires that an environmental report be completed that contains the information

identified in 10 CFR 51.45. This requirement specifies that environmental effects should be quantified
to the greatest extent possible. Therefore. an analysis of environmental concentrations from facility

effluents is necessary.
The description of exposures to flora anc fairna is acceptable if

(1) The model and parameter values used for calculation of concentrations of radionuclides
in important local flora and fauna are consistent with generally accepted health physics
practice and are applicable to the species identified at the site as described in section 2.0

of the LA.

7.3.1.5.4 Evaluation Findings

The staff should determine, based upon a review of the description of expected exposures to
flora and fauna, whether the information is sufficient to support the evaluation of the faciliti. . The staff
should also document any concerns regarding the description of expected exposures to flora and fauna.
If the staff determines that the description of expected exposures to flora and fauna is sufficient to meet
the regulatory requirements and acceptance criteria identified in sction 7.3.1.5.3, then the following

finding will be made.
The statf concludes that the description of expected exposures to flora and fauna is sufficient

to provide reasonable assurance that the concentrations of radionuclides that might be present in important
local flora and fauna re.ulting from facility cperations will meet the requirements of 10 CFR 51.60 and

51.45.

7.3.1.5.5 References

Strenge, D.L., and T.J. Bander. 1981. MILDOS - A Computer Program for Calculating Environmental
Radiation Doses from Uranium Recovery Operations. NUREG/CR-2011. Washington, DC:

Nuclear Regulatory Commission.
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7.4  NONRADIOLOGICAL EFFECTS

7.4.1 Areas of Revfé;v

The staff should review estimates of concentrations of nonradioactive wastes in effluents at the
points of discharge as compared with natural ambient concentrations without the discharge and with
applicable standards. The review shouid include the projected effects of the effluents for both acute and
chronic exposure of the biota (including any long-term buildup in soils and sediments and in the biota).
The staff should evaluate discussions of dilution and .aixing of discharge into the receiving environs, and
estimates of concentrations at various distances from the point of discharge. The effects on terrestrial and
aquatic environments from chemical wastes that contaminate groundwater should also be examined.

The staff should also review discussions of any potential effects of the proposed operation that
do not clearly fall under any specific topic previously addressed. These may include changes in land and
water use at the project site; sanitary and other recovery plant waste systems; interaction of the facility
with other existing or projected neighboring facilities; effects of groundwater withdrawal on groundwater
resources in the vicinity of the wellfield(s) and recovery plant(s); effects of construction and operation
of roads, transmission corridors, railroads, etc.; effects of cl.anges in surface water availability on biotic

populations; and disposal of other solid and liquid wastes.

7.4.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determine whether the specific estimated concentrations of nonradioactive
wastes in effluents at the point of discharge and the projected effects for both acute and chronic exposure
of the biota are adequately quantified in accordance with the NEPA requirements in 10 CFR 51.45.

Where applicable, the staff should determine whether these estimates are supported by properly
interpreted data, reasonable bioaccumulation factors, calculations, and model results using reasonable

assumptions.

7.4.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regula.ory
requirements.
10 CFR 51.60 requires that an environmental report be cunpleted that contains the information

identified in 10 CFR $1.45. This requirement specifies that environmental effects should be quantified
to the greatest extent possible. Therefore, an analysis of environmental concentrations from facility

effluents is necessary.
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The description of nonradiological effects is acceptable if

(1) The estimated concentrat.ors of nonradioactive wastes in effluents at the point of
discharge and the projected effects for both acute and chronic exposure of the biota are
adequately quantified in accordance with the NEPA requirements in 10 CFR 51.45.

7.4.4 Evaluation Findings

The staff should determine, based upon a review of the description of nonradiclogical effects
of proposed facility operations, whether the information is sufficient to support the evaluation of the
facilities. The staff should also document any concerns regarding the description of nonradiological effects
of proposed facility operations. If the staff determines that the description of nonradiological effects of
proposed facility operations is sufficient to meet the regulatory requirements and acceptance criteria
identified in section 7.4.3, then the following finding will be made.

(1) The staff concludes that the description of nonradiological effects of proposed facility
operations is sufficient to provide reasonable assurance that the estimated effects of
nonradioactive wastes in effluents at the point of discharge and the projected effects for
both acute and chronic exposure of biota will meet the requirements of 10 CFR 51.45
and 51.60.

7.4.5 References
None.

7.5 EFFECTS OF ACCIDENTS

In this section of the LA, ‘the applicant should discuss the environmental effects of possible
accidents that may occur, whether or not those accidents may produce an impact on the site or its
environs. Analyses should be based on relevant experience and accident statistics from similar operating
facilities. Accidents due both to human causes and natural phenomena should be addressed. See
10 CFR 20.403 and 20.405 regarding reporting requirements.

7.5.1 Accidents Involving Radioactivity

7.5.1.1 Areas of Review

The staff should review analyses of accidents involving radioactivity for a spectrum of accidents
that might occur ranging in severity from trivial (essentially no release of radioactivity to the
environment) to large releases, including characterization of occurrence rate or probability and potential
consequences. Examples of accidents resulting in large releases would be an undetected lixiviant excursion
or the failure of a waste retention system resulting from an act of nature, faulty design, or misoperation.
Examples of accidents resulting in small releases would be failure of a pumping circuit with ground
surface lixiviant release or failure of the ventilation system serving the chemical makeup area. An
example of a trivial accident would be the leakage of a vessel containing barren lixiviant solution. The
staff shou!d review measures to be taken to prevent accidents, and discussions of proposed contingency
plans to be implemented in the event that accidents occur.
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7.5.1.2 Review Proceduros

Selectlon and empbhasis of various aspects of the areas covered by this SRP section will be
made by the reviewer. The judgment on the areas to be given attention during the review is to be based
on an inspection of the material presented; prior knowlzdge of the site and its operating history; whether
the LA is an application. a renewal, or an amendment; and whether items of special safety significance

are involved.

The staff should ....ermine whether accident scenarios described in the application arc reasonable
based upon analysis of descriptions of the facility and operations provided in sections 3.0, 4.0, and 5.0
of the LA and are sufficiently complete to determine environmental impacts of operations pursuant to the
NEPA requirements. The staff should determine whether these scenarios and estimates are supported by
properly interpreted data, calculations, and model results using reasonable assumptions. If consequences
cannot be quantified, then a qualitative description of impacts may be acceptable. Staff should ensure the
applicant has procedures in place to detect and respond to all postulated accident conditions and to

mitigate consequences.

7.5.1.3 Acceptance Criteria

Acceptance criteria for this SRP sectiol. 2r: based on meeting the following regulatory
requirements.

10 CFR 51.60 requires an environmental report to be completed which contains the information
identified in 10 CFR 51.45. This latter section specifies that environmental effects should be quantified
10 the greatest extent possible. Therefore, the analysis of the consequences of potential facility accidents
is necessary to fulfill this requirement. L

‘L("M r..r ,.Jc..~

The-deseriptionof-accidents mvolvmg radioactivity is acceptable if

(1)  The applicant has provided analyses of probable accident consequences that are ~onsistent
with the facility design and planned operatic.is and are sufficient to identify possible
environmental impacts from operations.

'Io "’ <

(2) Analyses of accident consequences include mitigation measures for postulated accidents.
(3) Analyses of accidents include results of operating experience at similar facilities.

7.5.1.4 Evaluation Findings

The staff should determine, based upon a review of the description of effects of accidents
involving radioactivity, whether the information is sufficient to support the evaluation of the facilities.
The staff should also document any concerns regarding the description of effects of accidents involving
radioactivity. If the staff determines that the description of effects of accidents involving radioactivity is
sufficient to meet the regulatory requirements and acceptance criteria identified in the acceptance criteria
section, then the following finding will be made.

(1)  The staff concludes that the description of effects of accidents involving radioactivity is
sufficient to provide reasonable assurance that the probable accident consequences and
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mitigation measures are consistent with the facility design and proposed cperations and
ate sufficient to identify possible environmental effects of operations in accordance with
the requirements to 10 CFR 51.45 and 51.60.

7.5.1.5 References
None.
7.5.2 Transportation Accidents

7.5.2.1 Areas of Review

The staff should review accident scenarios and estimated releases of radioactivity and
nonradiological wastes as a result of transportation accidents. ISL facilities will need to address the
potential for yellowcake and processing chemical shipment accidents. Yellowcake is classified by NRC
in 10 CFR 71 as Low-Specific Activity material. The radiological health impacts of accidents are small
and most spills can be remediated by a clean-up crew. Additional transportation activities can include
shipments of wet yellowcake slurry and offsite waste disposal shipments. The staff should review data,
models, calculations, and assumptions used in support of these estimates. Emergency response plans,
mitigation measures, and experience from other similar facilities should also be reviewed to ensure the

appropriate procedures are in place.

7.5.2.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff st.ould determine whether transportation accident scenarios described in the application
are reasonable and complete and that the analyses are sufficient to assess the environmental impacts from
transportation activities onsite and offsite pursuant to the NEPA requirements of 10 CFR Part 51. The
review should consider the discussion of plant operations i section 5.0 and confirm that all significant
transportation activities are included in the accident analyses. The staff wil! use its understanding of the
past industry experience with transportation accidents to assess whether the analyses are complete in
addressing possible accident conditions and consequences. Staff do not need to review all of the
operational aspects of transportation activities as these will be addressed through inspections relevant to
the general transportation license requirements. The siaff should determine whether the scenarios and
estimates are supported by properly interpreted data, calculations, and model results using reasonable

asswaptions. :

7.5.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.
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10 CFR 51.60 requires that an environmental report be completed that contains the information
identified in 10 CFR 51.45. This latter section specifies that environmental effects should be quantified
to the greatest extent possible. Therefore, th= analysis of the consequences of possible transportation

accidents is necessary to fulfill this requirement.
The description of transporation accidents is acceptable if

(1)  The transportation accident analyses postulated scenarios cover the full extent of
significant transportation activities discussed in section 5.0 of the LA.

(2)  The accident scenarios and results are consistent with industry transportation experience
and are considered reasonably likely to occur during the life of the facility.

(3)  Procedures to respond to and mitigate or remediate the impacts of all forms of potential
transportation accidents are referenced in the LA.

(4) Assessment of transportation impacts considers the local routing options and accident
rates for these routes. and how these rates will be affected by the additional shipments.

7.5.2.4 Evaluation Findings

The staff should determine, based upon a review of the description of effects of transportation
accidents, whether the information is sufficient to support the evaluation of the facilities. The staff should
also document any concerns regarding the description of effects of transportation accidents. If the staff
determines that the description of effects of transportation accidents is sufficient to meet the regulatory
requirements and acceptance criteria identified in the acceptance criteria section, then the following

finding will be made.

(1)  The staff concludes that the description of effects of transportation accidents is sufficient
to provide reasonable assurance that the probable accident consequences and mitigation
measures are consistent with the facility design and proposed operations and is sufficient
to identify possible environmental effects of operations in accordance with the

requirements to 10 CFR 51.45 and 51.60.

7.5.2.5 References

None.
7.5.3 Other Accidents

7.5.3.1 Areas of Review

The staff should review information on other accidents that, although radioactive materials
would not be involved, would have consequences that could affect the environment. Such accidents as
chemica! explosions or fires, steam boiler failures, and leakage or rupture of vessels containing toxic
materials could have significant environmental impacts. The possible effects of these accidents should be

evaluated.
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7.5.3.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior kno xieCge of the site and its operating history, whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determine whether accident scenarios described i the LA and their estimated
consequences are reasonable and consistent with past industry experience. The review should emphasize
the plant design and specific components that are prone to failure or known to have failed at other
facilities. The staff should determine whether the scenarios and estimates are supported by properly
interpreted data, calculations, and model results using reasonable assumptions. If consequences cannot
be quantified, then a qualitative description of impacts may be acceptable. Staff shouv!d ensure the
applicant has procedures in place to detect and respond to all postulated accident conditions and to

mitigate consequences.

7.5.3.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 51.60 requires that an environmental report be completed that contains the information
identified in 10 CFR 51.45. This section specifies that environmental effects should be quantified to the
greatest extent possible. Therefore, the analysis of the consequences of possible accidents is necessary

to fulfill this requirement.
The description of other accidents is acceptable if

(1) Analyses of accidents provide definition of probable accident consequences that are
consistent with the facility design, industry experience, and planned operations, and are
sufficient to identify possible environmental impacts from operations.

(2) The analyses of accident consequences include mutigation measures for postulated
accidents.

7.5.3.4 Evaluation Findings

The staff shou' ] determine, based upon a review of the description of effects of other accidents,
whether the information is sufficient to support the evaluation of the facilities. The staff should also
document any concerns regarding the description of effects of other accidents. If the staff determines that
the description of effects of other accidents is sufficient to meet the regulatory requirements and
acceptance criteria identified in the acceptance criteria section, then the following finding will be made.

(1)  The staff concludes that the description of effects of nonradiological accidents is sufficient
to provide reasonable assurance that the probable accident consequences and mitigation
measures are consistent with the facility design and proposed operations and are sufficient
to identify possible environmental effects of operations in accordance with the
requirements to 10 CFR 51.45 and 51.60. '
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7.5.3.5 References - -

None.

7.6 ECONOMIC AND SOCIAL EFFECTS OF CONSTRUCTION AND
OPERATION
The staf® ~ -uld review dacerintinne in the a-lication related to the potential economic and

social effects of construction and operation of the proposed facility. These impacts should be discussed
in separate sections covering benefits, costs, and resources committed.

7.6.1 Benefits

7.6.1.1 Areas of Review

The staff should review social and economic benefits from the proposed ISL operations that
affect various political jurisdictions or public and private interests. Some of these reflect transfer payments
or other values that may partially, if not fully, compensate for certain services as well as external or
environmental costs, and this fact should be reflected in the designation of the benefit. Some examples

of benefits to be reviewed include

(i)  Tax revenues to be received by local, state, and federal governments
(if)  Temporary and permanent new jobs created and payroll (value-added concept)
(iii) Incremental increases in regional productivity

(iv) Enhancement of recreational values

(v) Environmental enhancement in support { the propagation or protection of wildlife and
the improvement of wildlife habitats

(vi) Creation and improvement of local roads, waterways, or other transportation facilities

(vii) Increased knowledge of the environment as a consequence of ecological research and
environmental monitoring activities associated with plant operation and technological

improvements from the applicant rescarch programs

The staff should also review discussions of significant benefits that may be realized from
construction and operation of the proposed facility including exprescions in monetary terms, discounted
to present worth, of who is likely to be affecteu and for how long. In the case of aesthetic impacts that
are difficult to quantify, the staff should review pictorial drawings of structures or environmental

modifications visible to the public.
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7.6.1.2 Review Procedures

Selection and emphasis of various aspects of ...e areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determine whether sufficient detail is presented to evaluate significant economic
and social benefits that may be realized from construction, operation, restoration, reclamation, and
decommissioning of the proposed facility. The staff should determine whether the iikely benefits are
reasonable and supported by properly interpreted data, calculations, and model results using reasonable
assumptions. The staff should determine to what extent likely benefits can serve to offset adverse effects
and costs of construction and operation of the facility. The SFCG provides a list of the types of benefits

to be included in the LA.

7.6.1.3 Acceptance Criteria

Acceptance criteria for this SRP section sre baced on meeting the following regulatory
requirements.

10 CFR 51.45(c) requires the environmental rzport to include an analysis of the economic,
technical, and other benefits and costs of the proposed action and alternatives.

The description of the economic and social effects of construction and operation is acceptable if

(I) The applicant’s analysis of economic and social benefits that may be realized from
construction, operation, restoration, reclamation, and decommissioning of the proposed
facility are supported by properly interpreted data, calculations, and model results to
comply with the requirements of 10 CFR 51.45(c).

(2)  TFor each benefit identified, the applicant identifies who is affected and the duration of the
impact.

7.6.1.4 Evaluation Findings

The staff should determine, based uvp- 0 a review of the analysis of the benefits of proposed
operations, whether the information is sufficient to support the evaluation of the facilities. The staff
should also document any concerns regarding the analysis of the benefits of proposed operations. If the
staff determines that the analysis of the benefits of proposed operations is sufficient to meet the regulatory
requirements and acceptance criteria identified in the acceptance criteria section, then the following

finding will be made.

(1) The staff concludes that the analysis of the economic and social benefits from the
construction, operation, restoration, reclamation, and decommissioning of the proposed
facility is supported by properly interpreted data, calculations, and model results and
provides reasonable assurance that the requirements of 10 CFR 51.45(c) will be met.
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7.6.1.5 References

None.

7.6.2 Costs

7.6.2.1 Areas of Review

The staff should review information presented concerning the primadry corporate internal costs
including (1) the capital costs of land acquisition and improvement; (2) the capital costs of facility
construction; (3) other operating and maintenance costs, including license fees and taxes; (4) groundwater
quality restoration, surface reclamation, and plant decommissioning; and (5) research and development
costs, including postoperational monitoring requirerents. As in the case of benefits, the applicant should

discount these costs to present worth.

The staff should also review information on external costs including the probable number and
location of the population group adversely affected, the estimated economic and social impact, and any
special measures takc- to alleviate the impact.

Temporary external costs should alsc: be evaluated including housing shortages; inflationary
rentals or prices, congestion of local streets and highways; noise and temporary aesthetic disturbances;
overloading of water supply and sewage treatment facilities; crowding of local schools, hospitals, or other
public facilities; overtaxing of community services; and disruption of people’s lives or of the local
community caused by acquisition of land for the proposed site.

Finally, the staff should review information.regarding long-term external costs including
impairment of recreational values (e.g., reduced availability of desired species of wildlife and sport
animals, restrictions on access to land or water areas preferred for recreational use); deterioration of
aesthetic and scenic values; restrictions on access to areas of scenic, historic, or culeural interest;
degradation of areas having historic, cultural, natural, or archeological value; removal of land from
present or contemplated alternative uses; reduction in quantities of regional products because of
displacement of persons from the land proposed for the site; lost income from recreation or tourism _that
may be impaired by environmental disturbances; lost income attributable to environmental degradation;
decrease in real estate values in areas adjacent to the proposed facility; and increased costs to local
governments for the services required by the permanently employed workers and their families. In
discussing these costs, the applicant should indicate, to the extent practical, who is likely to be affected,
to what degree, and for how long.

7.6.2.2 Review Procedures

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating histor_y; \_avhether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.
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The staff should determine whether sufficient detail is presented to evaluate significant economic
and social internal and external costs that may be incurred C.ring construction, operacion, restoration.
reclamation, and decommissioning of the proposed faciiity. The assessment of costs should be reviewed
in the context of the information provided in earlier chapters of the LA to ensure consistency and
completeness. The staff should review any data, modeis, calculations, and assumptions used in support
of these projections. The staff should ensure the applicant has identified who it is that will bear che <cst.
the number ot such people, the duration of the impacts, and what measures will be taken to mitgate the

impacts.
7.6.2.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 51.45(c) requires the environmental report to include an analysis of the economic.
technical, and other benefits and costs of the proposed action and alternatives.

The descripticr. of costs is acceptable if

(1) The analysis of economic and social costs: that may be realized from construction.
operation, restoration, reclamation, and decommissioning of the proposed facility are
supported by properly interpreted data, calculations, and model results to comply with
the requirements in 10 CFR 51.45(c).

(2) For each cost identified, the applicant identifies who is affected, the duration of impacts.
and any-mitigation measures necessary to alleviate or reduce impacts.

7.6.2.4 Evaluation Findings

The staf ....ld determine, based upon a review of the analysis of the costs of proposed
operations, whether the information is sufficient to support the evaluation of the facilities. The staff
should also document any concerns regarding the analysis of the costs of proposed operations. If the staff
determines that the analysis of the costs of proposed operations is sufficient to meet the regulatory
requirements and acceptance criteria identified in the acceptance criteria section, then the following

finding wi!l be made. :

(1) The staff concludes that the analysis of the economic and social costs from the
construction, operation, restoration, reclamation and decommissioning of the proposed
facility is supported by properly interpreted data, calculations, and model rssults and
provides reasonable assurance that the requirements of 10 CFR 51.45(c) will be met.

7.6.2.5 References

None.
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7.6.3 Resources Committed ‘ . S o
i LR D sy oG W, T

7.6.3.1 Aresas of Review oo B 0 ;

The staff should review irreversible and ircetrievable commitments of resources due to the
construction, operation, restoration, reclamation, and decommissioning of the proposed facility. This
review should include both relative impacts and long-term net effects. Such resources should include
permanent land withdrawal, irreversible or irretrievable commitments of mineral resources, water
resource needs, permanent vegetation and wildlife [osses (¢.g., unique habitat, species), and consumption
of material resources such as processing chemicals and power or energy needs. The staff should review
information presented concerning the percentage terms in which the expected resource ioss is related to
the total resource in the immediate region and in which the immediate region is related to the surrounding

regions in terms of affected areas and distances from the site.

7.6.3.2 Review Procedures

: Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an

inspection of the material presented; prior knowledge cf the s**z and its operating history; whether the
LA is an application, a renewal, or an amendment; anc whether items of special safety significance are

involved.

The staff should determine whether sufficient detail is presented to evaluate irreversible and
irretrievable commitments of resources due to the construction, operation, restoration, reclamation, and
decommissioning of the proposed facility. The description of these commitments should be reviewed
considering the facility description and operations discussed in earlier chapters to ensure consistency and
completeness. Resource needs previously identified in existing environmental reports for similar facilities
that are currently operating can be used in the staff’s review for comparison.

7.6.3.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

10 CFR 51.45(b)(5) requires the environmental report to include a discussion of any irreversible
or irretrievable commitments of resources that would be involved in the proposed action if implemented.

The description of resources commuttcd is acceptable if

(1) The discussion of irreversible and irretricvable commitments of resources for the
construction, operation, restoration, reclamation, and decommissioning of the proposed

facility considers the following:

(a) Permanent land withdrawal

(b) Permanent commitment of mineral resources
(© Permanent commitment of water resources
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) Irreversible loss of surface vegetation

(e) Irreversible loss of wilalife

® Irreversible commitments of material resources including processing chemicals
and energy needs.

7.6.3.4 Evaluation Findings

The staff should determine, based upon a review of the analysis of the irreversible and
irretrievable resources to be committed to the proposed operations, whether the information is sufficient
to support the evaluation of the facilities. The staff should also document any concerns regarding the
analysis of the irreversible and irretrievable resources to be committed to the proposed operations. If the
staff determines that the analysis of the irreversible and irretrievable resources to be committed to the
proposed operations is sufficient to meet the regulatory requirements and acceptance criteria identified
in the acceptance criteria section, then the following finding will be made.

(1)  The staff concludes that the analysis of the irreversible and irretrievable resources to be
committed to the construction, operation, restoration, reclamation and decommissioning
of the proposed facility is suppcrt. _ _y properly interpreted data, calculations, and model
results and provides reasonabi- zssurance that the requirements of 10 CFR 51.45(b)(5)

will be met.
7.6.3.5 References

None.
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8.0 ALTERNATIVES TO PROPOSED ACTION

8.1 AREAS OF REVIEW

The staff will review comparative evaluations of available alternatives to the selected ISL mining
process including realistic alternatives for the various processing stages. The reviews will include
descriptions of the groundwater quality restoration programs to be applied for each alternative. Tne staff
will avaluate alternatives that may reduce or avoid significant adverse environmental  .ial, and
economic effects expected to result from construction and operation of the proposed facility. The staff
will also review the bases and rationales for the choices in regard to number, availability, suitability, and
factors limiting the range of alternatives that might avoid some or all of the environmental effects
identified in Section 7.0, Environmental Effects. For commercial-scale operations, the review will include
the comparative evaluation of available alternatives using results obtained from R&D operations.

The staff will also review waste management alternatives considering siting, design. and
operational performance objectives developed by the NRC staff in addition to the plans for final disposal

discussed in section 6.0.

The review will include discussions regarding locating the liquid impoundment areas at sites
where disruption and dispersion by natural forces are eliminated or reduced to the maximum extent
reasonably achievable, and designing the impoundment areas so that seepage of toxic materials into the
groundwater system would be eliminated or reduced to the maximum extent reasonably achievable.

8.2 REVIEW PROCEDURES

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application 2 renewal, or an amendment; and whether items of special safety significance are

involved.

The staff should determine that the applicant has justified the choice of particular mining and
recovery processes tor the ore body by considering and chocsing among techniques and processes that
affect the environment in minima! ways. The justification should include a comparative evaluation of the
available, practicable alternatives. Strengths and weaknesses associated with the likely effects of use of
each technique or process including the groundwater quality restoration program should be presented. The
staff should determine that the applicant has considered and chosen those alternatives which may reduce
or avoid significant adver<s environmental, social, and economic effects expected to result from the
construction and operation of the proposed facility. The staff will evaluate the bases and rationales the
applicant used for the consideration and rating of the alternatives. The staff should determine that, for
commercial scale operations, the comparative evaluation of available alternatives includes results from
research and development operations or similar production scale sites.

8.3 ACCEPTANCE CRITERIA

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.
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Sections 102(2)(C) and 102(2)(E) of NEPA require all agencies of the Federal Government to
consider alternatives to proposed actions.

10 CFR 51.41 gives the NRC authority to require an applicant to submit such information as
may be useful in aiding the NRC to comply with section 192(2) of NEPA.

10 CFR 40.32 describes the general requirements for the issuance of a specific license. Any
alternatives should be evaluated compared to these requirements.

The description of alternatives to the proposed action is acceptable if

(N

2

(3

The applicant considers mining alternatives tc the proposed action. The applicant
identifies alternatives to the operation of the proposed facility in the manner described
in sections 3.0, 4.0, 5.0, and 6.0 that may mitigate adverse environmental, social. and
economic effects identified in section 7.0. These alternatives may include, but are not

limited to

(a) Alternacive mining processes such as traditional open-pit and underground mining

(b) Alternative lixiviant chemistry

© Alternative groundwater restora‘ion techniques
(d) Alternative waste management practices
(e) Uranium recovery process alternatives

The alternatives are compared to the proposed actions pertaining to the site as described
in section 2.0 and are consistent with existing mining standards and practices.

The rationale for selecting the proposed method should be provided, and the proposed
action should be shown to be at least as effective as the considered alternatives in meeting
all regulatory requirements. If the application is for a new commercial scale license, the
consideration should be based on the r=sults of the R&D site. If the LA is for a renewal
of an existing license, the previous operating experience should be considered.

The applicant considers the envirormental, social, and economic effects of a no licensing
alternative. Presum.bly, the applicant will provide information to demonstrate that .1e
proposed action will provide social and economic benefits that outweigh the

environmental impact of operating the facility.

8.4 EVALUATION FINDINGS

The staff should determine, based upon a review of an analysis of the alternatives to the
proposed action, whether the information is sufficient to support the evaluation of the facilities. The staff
should also document any concerns regarding the analvsis of the alternatives to the proposed action. If
the staff determines that the analysis of the alternatives to the proposed action is sufficient to meet the
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regulatory requirements and acceptance criteria identified in section 8.3 then the following finding will
be made. R L

(1) The staff concludes that the analysis of the alternatives to the proposed action has
provided adequate consideration of those alternatives and adequate rationale for the
alternatives selected in accordance with the requirements of sections 102(2)(C) and
102(2)(E) of NEPA, 10 CFR 51.41, and 10 CFR 40.32.

8.5 REFERENCES

None.
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9.0 BENEFIT-CGST ANALYSIS

9.1 AREAS OF REVIEW

The benefit-cost analysis proposed in this section is intended to be a summary of the benefits
and costs of the proposed facility. The staff should review the discussion provided in the LA and any
accompanying illustrations and tables that explain the important benefits and costs of the proposed facility
and operations to determine that the issuance of a license is justified. It is important that both quantitative
and qualitative justifications be supported with adequate data and appropriate rationale.

The review will include criteria for assessing and comparing benefits and costs where these are
expressed in nonmonetary or qualitative terms and rationales for the selection of process alternatives as
well as subsystem alternatives. The staff will also evaluate descriptions of the potential cumulative effects,

and the rationale for omitting apparent benefits or costs.

9.2 REVIEW PROCEDURES

Selection and emphasis of various aspects of the areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be giveu attention during the review is to be based on an
inspection of the material presented; prior knowledge or the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved.

The reviewer should determine that the benefit-cost statement has been summarized in the form
of a narrative and accompanying tables and charts. The important benefits and costs should be contrasted
and discussed appropriately to justify the issuance of the license.

The reviewer should determine that the applicant has developed criteria for assessing and
comparing benefits and costs where they are expressed in nonmonetary or qualitative terms: Among the
criteria that should be considered are: (i) groundwater quality or quantity effects, (ii) radiological impact,
and (iii) disturbance of the land. The applicant should present the rationales for the selection of process
alternatives as well as subsystem alternatives. The reviewer should ascertain that potential cumulative and
symbiotic effects have been detailed along with appropriate rationales for such tradeoffs. If any apparent
benefits or costs have been omitted by the applicant, th» reviewer should determine that the applicant has
presented the rationale for such omissions. The staff should determine that the applicant has related all
the terms used in the benefit-cost analysis to the relevant secticas of the application. Overall, the benefit-
cost section should demonstrate to the reviewer’s satisfaction that the proposed project is a positive

economic and social activity.

9.3 ACCEPTANCE CRITERIA

Acceptance criteria for this SRP section are based on meeting the following regulatory
requirements.

Section 102(2) of NEPA requires all agencies of the federai government to consider
environmental costs and possible economic benefits of proposed actions.
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10 CFR 51.41 gives the NRC authority to require an applicant to submit such information as
may be useful in aiding the NRC to comply with section 102(2) of NEPA.

10 CFR 40.32 describes the general requirements for the issuance of a specific license. Any
alternatives should be evaluated compared to these requirements.

The benefit-cost analysis is acceptable i”

(1) The economic benefits of the constrmluon and operation of the proposed facility
are adequately summarized. These may mclude but are not limited to:

(a) Tax revenues to be received by federal. state, and local governments
(b) Temporary and permanent jobs
{c) Incremental increases in regional broduct

(d) Enhancement of recreational vaiues

[
(e) Environmental enhancement ‘n éuppon of the propagation or protection of
wildlife and the improvement of wildiife habitats
H Creation and improvement of local roads, waterways, or other transportation
facilities
(g) Increased knowledge of the environment as a consequence of ecological research

and environmental monitoring activities associated with plant operation and
technological improvements from the applicant’s research program

(2) Economic benefits are estimated based on realistic assumptions and objective sources such
as census data, tax information, and othergsite characteristics presented in section 2.0.

(3) The applicant provides a summary of internal costs, including capital costs of land
acquisition and improvement. capital cos:s of facility construction, other operating and
maintenance costs, plant decommissioning and site reclamation costs, and the costs of

future improvements in the proposed facjlity. The costs of groundwater restoration,
decommissioning, and reclamation are con%dcred as presented in the financial assessment

for surety in section 6.5.

(4) The applicant summarizes short-term external costs as they affect the interests of people
outside of the owners and operators of the proposed facility. These may include, but are

not limited to
(a) Housing shortages
®) Local inflation

(©) Noise and congestion
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are acceptable in accordance with the requirements of section (022) of NEPA.
10 CFR 40.32. '

The staff concludes that the benefit-cost analysis of the proposed operations is complete and is
adequate to demonstrate the acceptability of the proposed operations in accordance with the requirements
of section 102(2) of NEPA, 10 CFR 51.41 and 10 CFR 40.32.

9.5 REFFT™ENCES

None.
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(d) Overloading of the water supply, Water treatment facilities, and disposal landfills
(e) Crowding of schools, hospitals, recreational facilities or other public facilities

() Disruptioh of people’s lives (e.g., ranching, farming) through the acquisition of
land

(5) che ap~'" ~nt summarizes long-term external costs as they affect the inter- s of people
outside of the owners and operators of the proposed facility. These may include, but are

not limited to ,

(a). Impairment of recreational values through reduction in wildlife and sport animals
(b) Restrictions on access to land or water

(c) Aesthetic impacts

(d) Degradation or limited access to areas of historical, scenic, or cultural interests
(e) Lost income related to limitat'ons on access to land and facilities

® Decreased real estate values

(2 Increased cost to provide government services for increased populations

(6) The applicant identifies who is most likely to be affected by the construction and
operation of the proposed facility, and to the extent possible, identifies how long the
disturbance is expected. This information should be consistent with the population

information provided in section 2.3.

() If the LA is for a renewal, the applicant provides a summary of the actual economic
benefits and costs of the facility since the last licensing action.

(8) A comparison of the benefits and costs is presented that adequately justifies proceeding
with the ISL operations.

9.4 EVALUATION FINDINGS

The staff should determine, based 'mon a review of the berefit-cost analysis of the proposed
operations, whether the information is sufficient to support the evaluation of the facilities. The staff
should also document any concerns regarding the benefit-cost analysis of tne proposed operations. If the
staff determines that the benefit-cost analysis of the proposed operations is sufficient to meet the
regulatory requirements and acceptance criteria identified in section 9.3, then the following finding will

be made.
(1)  The staff concludes ti.a. the benefit cost analysis provided by the applicant is adequate
to demonstrate that the environment costs and economic benefits of the proposed actions
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10.0 ENVIRONMENTAL APPROVALS AND CONSULTATIONS

10.1 AREAS OF REVIEW

The staff will review all licenses, permits, and other approvals of construction and operations
required by federal, state, local, and regional authorities for the protection of the environment including
a list of those federal and state approvals that have already been received, and the status of thcse pending
approvals. The staff shall also review similar information regarding approvals, licenses, and contacts with
tribal authorities. The staff will examine previously submitted environmental assessments or

environmental impact statements, if appropriate.

The staff will evaluate discussions of the status of efforts to obtain a water quality certification
under section 401 and discharge permits under section 402 of the Federal Water Pollution Control Act,
as amended, if required including the rationale if certification is not required. The staff will also note the
state, local, and regional planning authorities that have been contacted or consulted. .

Finally, the staff will review descriptions of meetings held with environmental and other citizen
groups with references to specific instances of the compliance with citizen group recommendations.

10.2 REVIEW PROCEDURES

Selection and emphasis of various aspects of ti1e areas covered by this SRP section will be made
by the reviewer. The judgment on the areas to be given attention during the review is to be based on an
inspection of the material presented; prior knowledge of the site and its operating history; whether the
LA is an application, a renewal, or an amendment; and whether items of special safety significance are

involved,.

The reviewer should determine that the applicant has satisfied all license, permit, and other
approvals of construction and operations which are required by federal, state, local, and regional
authorities for the protection of the environment. Typcs of licenses or permits may include but are not
limited to (i) source materials, (ii) underground injection, (iii) pond construction, (iv) surface discharge,
(v) industrial groundwater, (vi) aquifer exemption, (vii) air quality, and (viii) disposal well. The federal
and state approvals that have already been received sheuld be listed, and those pending approval should
be appropriately identified. The reviewer should detertnine that the applicant has presented the appropriate
environmental assessment or full environmental impact assessment for the proposed mining site and
surrounding area regardless of whether the assessmecants are pre-existing or prepared especially for this
LA. 'his section is intended to cover 'icensing and permitting of the process as a whole or parts of the
process, and does not require a listing of certifications that may be required for equipment or personnel.
Copies of associated documentation may be provided as an appendix to the LA.

10.3 ACCEPTANCE CRITERIA

Acceptance criteria for this SRP section are based on meeting the following regulatory

requirements.
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Sections 102(2)(C) and 102(2)(D) of NEPA require consultation with federal, state. and local
agencies that are authorized to develop and enf~rce environmental standards and to discuss the

responsibility and jurisdiction of state and local agencies.

10 CFR 51.41 gives the NRC authc-ity "o require an applicant to submit such information as
may be useful in aiding the NRC to comply with section 102(2) of NEPA.

19 CFR 40.32 describes the general requiretaents ror the issuance of z spzcific license. Any
alternatives should be evaluated compared to these requirements. '

The description of environmental approvals and consultations is acceptable if

(1) The applicant provides a summary of all permits or licenses obtained for the propos2d
facility. These should clearly identify

(a) The type of permit or license

(b) The granting authorit* (local, state, regional, t-‘bal authorities, or federal)
(c) The permit or license number (if appropriate)

@ The current status, with expiration date, if appropriate

(2) For permits not yet granted, the applicant provides a discussion of the current status of
the application and objective evidence that the applicant has applied for, but has not yet
received, the permit from the granting authority. Such evidence may include copies of
documents such as letters from the granting authority or the permit application.

(3) For permits and licenses not yet granted, the applicant indicates when approval is
expect=d. Consultations with the granting authority can be summarized.

(4) The granting authority is clearly defined and appropriate to the area being permitted or
licensed. If permits are granted uider agreement state status, this should be identified in

the LA.

(5)  The applicant summarizes meetings held with environmental and other citizens groups
since the last licensing application. and responses to the roncerns expressed at these

meetin.s.

10.4 EVALUATION FINDINGS

The staff should determine, based upon a review of the environmental approvals and
consultations required for the proposed operations, whether the information is sufficient to support the
evaluation of the facilities. The staff should also document any concerns regarding the environmental
approvals and consultations required for the proposed operations. If the staff determines that the
environmental approvals and consultations required for the proposed operations are sufficient to meet the
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regulatory requirements and acceptance criteria identified in section 10.3, then the following finding will
be made.

(1)  The staff concludes that the applicant has provided adequate evidence that all necessary
environmental-related licenses, permits, consultations, and other approvals of construction
and operation as required by federal, staie, iribal, or other authorities have been obtained
or applied for in accordance with the requirements of sections 102(2)(C) and 102(2)iM

of NEPA, 10 CFR 51.31. and 10 CFR 10.32.

10.5 REFERENCES

None.
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from the site, or, if there are no nearby populated areas, the entire basin within which the
ore zone occurs. The site scale map should encompass the entire license boundary. If overlying
and underlying aquifers exist, local scale potentiometric or water surface elevation maps of
these aquifers should also be included. These maps should indicate 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 make clear the groundwater flow direction. The number of water table .
elevation measurementsused in the constructionof each map should be in proportionto the
contour interval chosen (e.g., a ratio of one well per contour line or greater should be
adequate for a large number of randomly spaced wells). In order to construct a regional
potentiometric map, a reasonable effort should be made to consider as many existing wells as
possible. For discontimuous and steeply dipping aquifers, a more complex numerical model may
be rquired for estimation of flow velocities.

The applicant has considered hydro-stratigraphy at an appropriate scale. Hydrogeologic cross
sections are recommended. These cross sections should be constructed for the area within the
license boundary. For very large or irregularly shaped mine areas, more than one cross section
may be necessary. Cross sections must be based on borehole data from driller's logs collected
during well installation or exploratory drilling. All significant borehole data should be
included in an appendix. Staff should verify that, where hydrogeologicunits are shownto be
continuous, an adequate number of boreholes is used to support this assertion. However—

Reasonably comprehensivechemical and radiochemicalanalyses of water samples, obtained
within the ore body and at locations away from the ore body, should be made to determine
premining baseline conditions. Baseline water quality should be determined for the ore zone
and surrounding aquifers. This data should include water quality parameters “which are
expected to increase in concentration as a result of solution mining activities and that are
of concern " to the water use of the aquifer (i.e., drinking water, etc.).

Forexample, ISL uranium solution mining is not expected to mobilize atuminum ' and unless an
ammonia based lixiviantis used ammonia concentratlons inthe groundwater should not be
mcreased asa result of in-situ ‘minining.". Therefore, little is gained by samplmg these
parameters.” However, studies have shown that_thorium-230 is mobilized by bicarbonate-laden
leachmg solutxons However studnes have also shown that after restoratnon, thonum in the
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The applicant should 'identify ‘the list' of constituents to be sampled for baseline
concentrations. The list of constituents in table 2.7-1 has generally been accepted by the
NRC for ISL uranium mines. Alternatively, applicants may propose 2 list of constituents that
is tailored to a. partncular locatxon In such cases, sufficient technical bases must be
provided for the selected constituent list.
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Table 2.7-1. Typical baseline water quality indicators to be determined during premining data collection

A. Trace and Minor Elements
Aduminum Copper Nickel
Arsenic Fluoride Radium-226 & 228
Barium Iron Selenium
Boron Lead Fhorium-230 Silver
Cadmium Manganese Uranium
Chromium Mercury Vanadium
Cobalt Molybdenum Zinc
B. Common Constituents |

Ammonta Alkalinity Chloride Sodium
Bicarbonate Magnesium Suifate
Calcium Nitrate
Carbonate Potassium

C. Physical Indicators
Specific Conductivity* Total Dissolved Solids#
Femperature Appearanee;-eeler;-edor?
pH* jl

D. RADIOLOGICAL

PARAMETERS
Gross Alpha Gross Beta

*Field and Laboratory determination.

+Field-only-
#Laboratory only.

For determining baseline water quality conditions, at least four sets of samples should be
collected and analyzed for each listed constituent. Some samples should be split, and sent
to different laboratories as part of a quality assurance program. Sets of samples should be
taken within a week or two of each other unless natural conditions are such that the water
quality of the aquifers changes significantly with time. If natural groundwater flow rates
and recharge conditions vary considerably (the premise that they do not should be documented
by the applicant), additional sampling to establish the natural cyclical fluctuations of the
water quality is necessary. For example, if mining is planned in an aquifer system that is
essentially unconfined, seasonal water quality changes can be expected, and a more intensive
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If wells are not properly completed, lixiviant can ﬂow through casing breaks and into overlying aquifers.
'\ Casing breaks can occur if the well is damaged during well construction activities. Casmg breaks can also
\occur 1f water mjectlon pressures exceed the strength of the well matenals Vell-eompletic hiiqu
e of how recovery, mjectlon and
monitor wells are dnlled how their locatlon and spacing are selected and what materials and methods are used
in construction, casing, and abandonment. The reviewer should pay particular attention to the techniques
employed to prevent hydraulic communication between overlying or underlying aquifers through well boreholes.
These techniques include proper use of packers and cements to seal bottoms of boreholes and the space between
the casing and borehole walls. Additionally, the applicant should describe methods for well abandonment. The
reviewer should ensure that the well casing material used is appropriate for the depths to which the wells are
drilled. Generally, polyvinyl chloride (PVC) is the preferred casing material for in-situ uranium solution
mines; however, PVC may be susceptible to failure under high pressures encountered at depths greater than about
500 ft. Where PVC is installed at greater than 500 ft, the applicant should include the design specifications
of the casmg matenal used The reviewer should examme a descnptlon of the procedures used to test well

jes ..','; POoRstrue i' anag-apangonment. i m this
WMW%M The
reviewer may aiso wish to refer to a well handbook (e.g., Driscoll, 1989) to verify the appropriateness and
expected performance of well installation and abandonment methods.

3.1.3 Acceptance Criteria
Acceptance criteria for this SRP section are based on meeting the following regulatory requirements.

A facility to recover uranium by in-situ solution mining is licensed under provisions of an NRC (10
CFR Part 40) source and byproduct material license. 10 CFR 20.1002 requires that such a license is subject to
the radiation protection requirements of 10 CFR Part 20. Compliance with dose limits, and requirements for
radiation surveys, monitoring, control of exposures, and respiratory protection in 10 CFR Part 20 will require
use of equipment and instrumentationthat is part of the facility. This equipment and instrumentationshould. . _
be described and located (where applicable) on facility drawings. Additional radiation protectionequipment
that is not part of the facility will be described in Chapters 4.0, Effluent Control Systems and 5.0,
Operations.

The description of the solution mining process and equipment is acceptable if

(1) The description of the ore body is sufficiently detailed to identify the mineralized zone,
its areal distribution and its approximate thickness.

If more than one ore zone is to be mined, each ore zone should be defined separately. The
estimated ore grade should be specified.

Draft SRP, Revision 0 3-2 May 1997



(2) The LA providesdetailed discussionof well installationand testing techniques and indicates
whether applicable ASTM standards (specific standard numbers must be cited), have been
complied with. The following discussion reflects practices that NRC has historically found
to be acceptable for ISL uranium mining.

(@)

®)

'_S - y\\- /)“
%2
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Well Design and Construction. Injection and recovery wells should be constructed from
materials that are inert to lixiviants and are strong enough to withstand injection
pressures. PVC, fiberglass, or acrylonilrilebutadiene styrene (ABS) plastic casings
are generally used in wells less than 500 ft deep. Wells deeper than 500 ft, or those
subjected to high pressure cementing techniques, are subject to collapse. In these
instances, steel or fiberglass casing is generally necessary. In all wells (including
monitor wells), the annular space between the side of the borehole and the casing
should be back-filled with a sealant from the bottom of the casing to the surface in
one continuous operation. Proper back-filling isolates the screened formation
against vertical migration of water from the surface or from other formations, and
also provides support for the casing. Cement or cement-bentonitegrout is generally
acceptable as a sealant.

Material normally used for monitor-well casing is either metal or plastic. The
possibility that chemical reactions may take place between the casing and the mineral
constituents in the water affects the choice of casing material used for monitor
wells. For example, iron oxide in steel-cased wells will adsorb trace and heavy
metals dissolved in the groundwater; therefore, a baseline water sampling program
should be used to determine concentrations of trace metals. The applicant should use
casing that is inert to these metals, such as PVC or fiberglass. When any well is
completed, it should be flushed until production of essentially sediment-free water
is assured for the life of the well. One acceptable flushing method is to use a swab
in the well to create a vacuum on the upstroke and positive pressure on the down-
stroke.

Well Integrity Testing. Injectionand recovery wells should be tested for mechanical
integrity. One acceptable method is to pressurize the casing with water to the
maximum expected injection pressure. The valve on the line connecting the well to the
pressurizing packer equipment should be closed, and the pressure inside the well
casing monitored for 10 min. If the pressure does not drop 10 percent below the
mauximum pressure whicl: was applied during the test, the casing is deemed ac .eptable
for solution mining. The .:sults of this test, including starting and ending
pressures, should be recorded on a form signed by the wellfield engineer and
facilities manager, and should be filed at the mine site and included in the LA.

r In the past the | NRC staff has found the following well integrity testing procedures

acceptable. To inspect for casing leaks after a well had been completédand opened
to the aquifer,a packer would be set above the well screen; and each well casing
wouldbe filled with water. Atthe surface; the well would thenbepressunzedup with
either air or water to'25 percent above the ‘expected operating. A well would be
conslderedtohavepassedthewstlfapressuredropofl&ss than lOpéréentoomrred
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than formation fracture pressure. Well integrity tests would be performed on each
injection and production well before the wells are utilized and on wells that have
been serviced with equipment or procedures that could damage well casmg
Additionally; each well has to be retested at least once each 5 years it is in use.

(3) The description of the ISL process includes the following information and demonstrations:

(a)

®)

(©)

@

(e)

®

Projected downhole injection pressures with the hydrostatic pressure of the fluid
column should be demonstratedto be maintained below casing {casing and cement)
presssuresand formation fracture pressuresto avoid hydrofracturingthe aquifer and
promoting leakage into the overlying units.

Production rates should be lower than injection rates. The production bleed should
be large enough to keep the injected lixiviant in the welifield. The LA should
demonstrate the validity of the proposed production bleed through either research and
development (R&D) or commercial operating experience at the site or appropriat:
computer flow models.

Proposed plant material balances and flow rates should be supported by models that
demonstrate that the public health and safety is not compromised.

Lixiviant makeup should be described so that the staff can evaluate its impact on
groundwater quality and the prospects for long-term groundwater restoration. The
lixiviant should not incorporatetoxic chemicals or organic materials that are known
to degrade water quality. Oxidants such as gaseous oxygen and hydrogen peroxide and
carbonates such as sodium bicarbonate or carbon dioxide gas have been demonstrated
in a number of ISL facilities to be suitable lixiviants.

Recovery efficiency should be demonstrated through documented mass balance
calculations.

The descriptionshould include an estimate of gaseous, liquid, and solid wastes and
effluents that will be generated. Effluent monitoring and control measures are
discussed in section 4.0.

(4) Proposed operating plans and schedules include timetables for wellfield operation, surface
reclamation, and groundwater restoration. Water balance calculations should be provided that
demonstrate that the liquid waste disposal facilities (evaporation ponds, land application,
deep well injection) are adequate to handle the proposed production and restoration efforts
at any time.

(5) The design, installation, and operation of evaporation and storage ponds at the site equals
or exceeds guidance criteria provided in Regulatory Guide 3.11, Design, Construction, and

Inspection of Embankment Retention Systerns for Uranium Mills (Nuclear Regulatory Commission,
1977). The ponds should have sufficient capacity that the entire contents of one pond can be
transferred to the other ponds in the event of a leak.

Draft SRP, Revision 0
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radiation surveys, monitoring, control of exposures, and respiratory protection in 10 CFR Part 20 will require
use of equipment and instrumentationthat is part of the facility. This equipment and instrumentationmust be
described and located (where applicable)on facility drawings. Additional radiation protectionequipment that
is not part of the facility will be described in Chapters 4.0, Effluent Control Systems and 5.0, Operations.

10 CFR 20.1701 requires that the licensee shall use, to the extent practical, process or other
engineering controls (e.g., containment or ventilation) to limit the concentrations of radioactive material
in air.

10 CFR 20.1501(b) requires the licensee to ensure that instruments and equipment used for
quantitative radiation measurements (e.g., dose rate and effluent monitoring) are calibrated periodically for
the radiation measured.

The discussion of instrumentation is acceptable if

(1) Instrumentationhas been described for the various components of the processing facility,
including wellfields, wellfield houses, trunklines, the production circuit, evaporation
ponds, and deep injection disposal wells.

(2) Instrumentationis designed to allow the plant operator to continuously monitor and control
a variety of systems and parameters, including total flow into the plant, total waste flow
leaving the plant, tank levels, and the yellowcake drier. Instrumentationincludes alarms in
the event of a failure.

(3)  Critical components of the systems are equipped with backup systems that activate in the event
of a power failure. =

3/\ (#) Topreventvertical excursion well field operating pressures should be kept below cas
( ,‘/ formation rupture pressures. Well field operating pressures should be routinely monitor
either at the well head or on the entire system. It is suggested that they be measureqd as
recorded daily.

3.3.4 Evaluation Findings

The staff should determine, based upon a review of the description of the process instrumentation
and control systems, whether the information is sufficient to support the evaluation of the facilities and any
conceptual or numerical models used in the LA. The staff should also document any concerns regarding the
process instrumentation and control systems. If the staff determines that the description of the process
instrumentationand control systems is sufficient to meet the regulatory requirements and acceptance criteria
identified in section 3.3.3, then the following finding will be made.

The staff concludes that the description of the process instrumentation and control systems is
sufficient to permit evaluation of the operations and processes to assess compliance with the requirements
of 10 CFR 20.1002, 20.1501(b), and 20.1701.

3.3.5 References
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5.7.8.2 Review Procedures

Selectionand emphasis of various aspects of the areas covered by this SRP section will be made by
the reviewer. The judgment on the areas to be given attention during the review is to be based on an inspection
of the material presented; prior knowledge of the site and its operating history; whether the LA is an
application, a renewal, or an amendment; and whether items of special safety significance are involved.

o))

2

3

@

&)

(©6)

O]

Prior to mining; well field hydraulic and water chemistry data are collected. The water quality data is used
to set: the concentration of parameters Whlch will be used to determine if the well field is bemg operated
safely ‘Water quahty data is also used to set the water quahty to which the aquifer will be restored after
mining. From an envnronmental standpomt ‘hydrautic data or mformanon that is used to describe the flow
of ground water is used to evaluate (1):if the well field can be operated safely, (2) to: conﬁxm that monitor
wells’ have ‘been located correctly, (3) to ‘design aquifer restoration activities, and (4) to predict post
restoration nnpacts For approval of a performance-based license, the reviewer should determine that the
jectives of the operational monitoring program have been established. To this end, the reviewer will

Verify that procedures for collecting all water quality data result in sets of samples that
are adequate to evaluate natural spatial and temporal variations in water quality.

Ensure that excursion indicator upper concentration limits (UCLSs) are suitable to detect
migration of mining lixiviant away from the ore zone.

Ensure that the applicant uses an appropriate technical basis for determining monitor well
spacing.

Evaluate whether wellfield testing is sufficient to establish horizontal connectivity between
the ore zone and outer monitor wells, and vertical isolation between the ore zone and vertical
excursion monitor wells.

Evaluate whether the excursion monitoring program will result in timely detection and
reporting of lixiviant migration from the ore zone.

Evaluate whether a surface water monitoring program is necessary at the site and, if so,
whether the monitoring program will be effective to detect migration of contaminants into
surface water bodies.

Evaluate whether actions to be taken in the event an excursionis detected are consistent with
the acceptance criteria.

5.7.8.3 Acceptance Criteria

Acceptance criteria for this SRP section are based on meeting the following regulatory requirements.

10 CFR Part 20 provndes the regulatory standards for protection against radiation and the
requirements of 10 CFR Part 40, appendix A provides criteria for disposition of wastes. Applicants are required
to demonstrate not only that exposure to radiation is below allowable dose limits as specified in subpart C
of 10 CFR Part 20, but also that radiation exposure during mine operations is ALARA, in accordance with subpart
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B of 10 CFR Part 20. An important aspect of complying with these requirements is the establishment of an
organizational structure and administrative procedures that facilitate prompt identification and resolution
of hazards to workers, the public, and the environment surrounding the facility.

The groundwater monitoring program should insure that an excursion is detected long before mining solutions
could | seriously degrade the water quahty of ground water outside the well-field-area. Early detection of
i | excursions by a monitor well are influenced by the thickness of the aquifer monitored, the distance that

ey monitor wells are placed from the well field and each other, the frequency that the monitor wells are sampled,

the water quahty parameters that are sampled and the concentrations of parameters that will be used to
declare that 'an excursi :

""} The description of groundwater and surface water monitoring programs is acceptable if Fhe monitoring program
is sufficient to ensure that, during day to day operations, groundwater and surface water will be monitored
such that early detection and timely restoration of excursions will be achieved. The following criteria must
be met by ISL uranium mining operational monitoring programs:

(1) For each new wellfield, the applicant establishes baseline water quality data sufficient to
(i) establish the primary restoration goal of returning each wellfield to its premining water
quality conditions, and (ii) provide a standard for determining when an excursion has
occurred.

Baseline sampling programs should provide enough data to adequately evaluate natural spatial
and temporal variations in premining water quality. At least four independent sets of samples
should be collected. There should be adequate time between sets to detect premining temporal
variations (2 wk recommended; longer if seasonal variations occur). A set of samples is
defined to be a group of at least one sample for each of the designated baseline monitor wells
within the unit being characterized, taken to represent the water quality conditions of the
sampled aquifer at a specific point in time. An acceptable set of samples should include all
mining unit perimeter monitor wells, all upper and lower aquifer monitor wells, and at least
one production/injection well per acre in each welifield. For large wellfields, it may not
be practical to sample one production/injectionwell per acre; if fewer than one per acre are
sampled, enough production/injection wells to provide an adequate statistical population must
be sampled. As a general guideline, for normally and log-normally distributed populations,
at least six samples are required to achieve ninety percent confidence that any random sample
will lie within two standard deviatic 1s from the sample mean. In no case should the baseline
sampling density for production/injection wells be less than one per four acres.

The applicant should identify the list of constituents to be sampled for baseline
concentrations. The list of constituents in table 2.7-1 has generally been accepted by the
NRC for ISL uranium mines. Alternatively, applicants may propose a list of constituents that
is tailored to a particular location. In such cases, sufficient technical bases must be
provided for the selected constituent list. For example, many licensees have decided not to
sample for thorium-230; thorium-230 is a2 daughter product from the decay of uranium-238, and
studies have shown that it is mobilized by bicarbonate-ladenleaching solutions. However,
studies have also shown that after restoration, thorium in the groundwater will not remain
in solution because the chemistry of thorium causes it to precipitate and chemically react
with the rock matrix (Hem, 1985). As a result of its low solubility in natural waters, thorium
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\_ 1989,

is found in only trace concentrations. Additionally, chemical tests for thorium are
expensive, and are not commonly included in water analyses at ISL mines. This example
concerning thorium-230 has been found to be an acceptable technical basis for excluding
thorium-230 from the list of sampled constituents. For all constituents that are sampled,
copies of laboratory reports documenting the measurements should be maintained by the
applicant.

‘Removal of outliers from sample sets should be done using proper statistical methods. An
outlier is a single non repeating value that lies far above or below the rest of the sample
values for a single well. The outlier may representa sampling, analytical, or other unknown
source of error or unidentified randomness in the data. Its inclusion within the sample could
significantly change the baseline data, since the outlier is not typical of the bulk of the
samples. All calculations, assumptions, and conclusions made by the applicant in evaluating
outliers should be fully explained. It is often necessary to perform log-transformations on
data in order to better approximate a normal distribution. When an outlier has been discarded,
it may be necessary to take another sample to replace the one discarded. A conservative method
for dealing with suspected outliers is to accept any suspicious data that cannot be positively
linked to sampling or analytical error. Another acceptable method is to accept any value
within three standard deviations of the mean. For a normally distributed set of values, three
standard deviations encompass 99.7 percent of variation in the population. The standard
deviation should be calculated without using the suspected outliers. - Care should be taken
not to exclude suspected outliers which ultimately may represnt bimodal dlstnbutlons

Methods in NUREG/CR-4604 and NUREG-1475 are acceptable methods to the NRC staff for outlier
calculation. Other documented and technically justified methods used by applicants will be
considered in the evaluation of outliers (U.S.-Evironentat Envnronmemal Protection Agency,

——
e e e et e s e

(2) The applicant selects excursion indicator sets and upper control limits. Upper control
limits are intended to provide early warning that mining solutions are moving away from the
well . ﬁelds 80 that -groundwater. outside 'the ‘monitor: ‘well _ring 'is ‘not sxgmf‘ cantly
threatened. Thxs nsaccomphshedbychoosmgparametersﬂmtates&ong mdmtorsoftheISL
mining process and that do niot greatly attenuate because of geochemical reactions in the
aquifers. If possible the parameters chosen should be easy to analyze, allowmg txmely data
reporting. The concentrationof the chosen indicator parameters should be set high enough
that false positives (false’ alarms due to natural fluctuations in water: chemlstry) are not
a frequent problem, but not so high that significant; groundwater quahty degradation occurs
by the time an excursion is identified.

A minimum of three excursion indicators must be proposed. The choice of excursion indicators
must be based on lixiviant content and host rock geochemistry. Staff must ensure that selected
excursion indicators are measurable parameters that are found in significantly higher
concentrations during solution mining than in the natural waters. At most uranium ISL
operations, chloride is an excellent excursion indicator because it acts as a conservative
tracer, it is easily measured, and chloride concentrations are significantly increased during
ISL mining. Conductivity, which is correlated to total dissolved solids (TDS), is also
considered to be a good -a-eommonty-used excursion indicator (Staub, 1986 and Deutsch, 1985)
Total alkalinity (carbonate plus bicarbonate plus hydroxide) is an excellent indicator at
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mine units where sodium bicarbonate or carbon dioxide are used in the lixiviant. If
conductivity is used to estimate TDS, it must be clearly stated that measurements will be
normalizedto a reference temperature, usually 25° C., due to the temperaturedependence of
conductivity.

% v Calcium, sodium, and sulfate are projected to be found at significantly higher levels in ISL
j AN mining leachate than in natural groundwater concentrations. The use of cations (e.g., Ca?*,
\& Na*) as excursion indicators is generally not appropriate, because they are subject to ion
exchange processes in the presence of clay minerals. The use of sulfate may give false

“3} alannsbewxseofnﬁmedomdahonaromﬂamomtorwell(mm 1986, and Deutsch '1985).

P However, thls should only be a problem xf upper control lnmt values are set too

aquers water level changes are quxckly transnntted though the aquer However, water
levels are not consulered to be good mdxcator, because water level data would 1dennfy 00

conservative tracer to muung solutlons to act as an excursion indicator. The applicant i 1s
L required to provide the technical bases for the selection of all excursion indicators.

Calcium, sodium, and bicarbonate are also projected to be found at significantly higher
levels in ISL mining leachate than in natural groundwater concentrations. The transport of
calcium and sodium would be affected by ion exchange reactions between the solution and the
sediment (Deutsch 1985). For that reason, bicarbonate is preferable as an excursion
indicator. The use of bicarbonate inside the mineralized zone may give false alarms because
of induced oxidation around a monitor well (Staub 1986). Also, Deutsch (1985) and Staub (1986)
note that there is a similar concern with the use of sulfate as an excursion indicator.
However, this should only be a problem if upper control limit values are set too
conservatively. Of these two parameters, bicarbonate would be the preferable choice because
it is mostly a direct result of the injection of the sodium bicarbonate lixiviant and should

each a high concentration early in the mining of a well field. /

UCLs must be calculated such that the presence of two or more excursion indicators in a
monitoring well at concentrations greater than the UCL for the respective indicator will be
an indication that a lixiviant excursion has occurred. The value of the UCL for each excursion
indicator must be less than the lowest concentrationat which the indicator could reasonably
be expected to occur in the mining lixiviant while the wellfield is in operation. Each UCL
must also be greater than the baseline concentration for its respective excursion indicator.
Applicant site-specific experience is often valuable in determining appropriate UCLs that
provide timely detection and avoid false alarms. One commonly accepted UCL is the baseline
mean value plus five standard deviations.

In choosing the ‘conceritration for an upper control limit parameter,’ NRC staff giiidance states
that “in order to account for the spatial and temporal variations in’ excursion indicator
concentrauons, upper control Limits should be determined on'a statzsucal baszs One such
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statistical technique is the student ' T’ distribution” (NRC 1981b). NRC staff guidance also
recommiends that in some cases a simple percentage increase over baseline values may be used

X (a 20 percent increase over the established baseline is suggested) (NRC 1981b) NRC staff have
(SV‘S < decided that it is aeceptable to set baseline concentrationsbased on the mean plusa deﬁned
|l number of standard deviations. Inateasofgoodwaterquahty 'NRC has found the mean plus 5
a@l standard devmtlonsto be acceptable However, in aquifers with good water quality, chloride
~us populationshave been found to have such a narrow statistical distributionthat the mean plus

S § standard deviations plus a def’med concentration has been used (FEIS).

(_ov\'\'\"\ w
The same UCLs may be assigned to all monitor wells within a particular hydrogeologic unit in
a given wellfield if baseline data indicate little chemical heterogeneity. Alternatively, if
individual monitor wells in a given unit exhibit unique baseline water quality, UCLs may be
assigned on a well-by-wellbasis. If UCLs vary from well to well, a table should be included
listing all monitor wells and their respective UCLs.

(3) Theapplicantestablishescriteria for determining monitor well locations. Ore zone perimeter
monitor wells are used to detect horizontal excursions outside the wellfield boundary. They
generally surround the entire wellfield and are screened over the entire ore zone
hydrogeologicunit. Local groundwater gradients, velocity, and dispersion of the excursion
indicators should be considered when choosing the location and spacing for these wells. A
horizontal excursion may be more likely to occur down-gradient from the wellfield due to the
background gradient of the groundwater. As an excursion migrates away from the wellfield, it
will tend to spread laterally due to dispersive processes. Excursions may also occur
upgradient or cross-gradient from the natural flow direction if the flow balance between
production and injection well is incorrect, or if flow velocities away from the wellfield are
low enough that dispersion is the dominant transport process. Perimeter monitor wells should
be placed close enough to the wellfield to provide timely detection, yet they should be far
enough away from the wellfield to avoid numerous false alarms; they must also be spaced close
enough to one another so that, bz the time an excursionreachesthem; ed width of

ssionplume 15 Tikely to encounter at least one monitor well. In previus revies

NRC smff has eommonlyfomxd the locatlon of honzontal momtor wells to be acceptable i the

m (400 ft) between each momtor well so that the angle formed by Imes drawn from any

productionwell to the two nearest monitor wells would not be greaterthan 75 degrees The /

NRC :staff has also approved horizortal ‘monitor’ well locations based ‘on a ‘modeling /

demonstratxon that a theoretical excursion can be controlled at the monitor well locations

within 60 days of excursion ‘detectioi at a ‘monitor well.

appropriate hydrogeologic unit. Their location within the wellfield should not be arbitrary,
and the technical basis for their selection should be discussed in the application. The

appropnate mmber of these monitor wells may vary from sne to site. -Feremnple—:f-ﬂ&e—sﬁe

Upper and lower aquifer monitor wells should lie within the wellfield and be completed in the\\

layer-of-s:gmﬁe&nt—tlnelmees—lt may be appropnate to exclude the requxrement to momtor
water quality in the underlying aquifer if (1) the underlymg aqulfer is’a’poor producer of

water,(Z) ‘the. underlymg aquifer. is-of poor water quality, (3)" thereis a‘large aqmtard
between the mine Zone and the underlymg aquifer. and few boreholes have pénetrated the
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aquitard (FEIS), and (4) deep monitor wells would significantly increase the risk of a
vertical excursion into the underlying aquifer. Monitor wells completed in aquifers above the
first overlying aquifer may not be required when (1) the aquifers are separated from the
production zone by thick aquitards, (2) a high quality mechanical integrity well testing
program will be mplemented (3) the aquers are 1msubstant1al producers of water or of poor
water quality -Generally noi HRe-aguitard the-€ undreds

WWWMM—M&WM
this-exelusion—to-be-aceeptable: In wellfields where the ore zone confining layers are

particularly thin, or of questionable continuity, a greater number of monitor wells is

% e appropriate. In general, when the direction of groundwatert flow in an upper or lower aquifer

is well known consideration by the apphcant should be given to locating these wells on the
hydraulicallydowngradientside of a wellfield, in areas where ore zone confining layers may
be thin or incompetent, and in areas where injection pressure may be highest (i.e., closer to
injection wells than to production wells).

The screened interval of the monitor wells should be described. Fully screened monitor wells
sample the entire thlckness of the aquxfer Therefore excursions could not sneaky above or
below the well screens. ‘However, the concentration of indicator parameters might be diluted
and therefore may not provide the earliest possible warning that an excursion is occurring.
Partially screened monitor wells only sample the zone of mining wnthm an aquifer. - These
wells might miss some excursions, but would suffer less from dilution effects than fully
screened wells. 'For most situations the NRC staff favors full screened monitor wells. Fully
screened momtor wells would assure that excursions will eventually be detected, have the
advantage of more accurately representing the water quality thata groundwateruser is likely
to experience, and do not suffer from the uncertainty of predicting the completionintervals
of injection and production wells that ‘have not yet been drilled.

In past the NRC staff has approved a vertical monitor well density ‘s for the first overlying
aquifer of one monitor well per 1.6 ha (4 acres) of the mining unit in the first overlying
aquifer, one momtor well per 32 ha @ acres) of mining unit in each hxghcr aquxfer, and one
monitor well per 1.4 (4 to 8 acres) in the underlying aquifer.

(4) The applicant establishes wellfield test procedures. Once a wellfield is installed, it should
be tested to establish that the ore zone production and injection wells are hydraulically
connected to the perimeter horizontal excursion monitor wells, and hydraulically isolated
from the vertical excursion monitor wells. Such testing will serve to confirm the performance
of the monitoring system, and verify the validity of the site conceptual model reviewed in
section 2. The reviewer should verify that wellfield test procedures have sound technical
bases. Test procedures typically consist of a pump test that subjects the wellfield to a
sustained maximum withdrawal rate while monitoring the perimeter and vertical excursion wells
for drawdown. The test should continue until the effects of pumping can be clearly seen via
drawdown in the perimeter monitor wells. Typically about one foot of drawdown in the perimeter
monitor wells will verify hydraulic connection, but the amount may vary due to distance from
the pumping wells, pumping rates, and hydraulic conductivity.

For the vertical excursion monitor wells, an acceptable criterion for establishing hydraulic
isolation is that, during the same wellfield test performed to confirm hydraulic connectivity
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1\;\3’(‘, situ mining operations and prior to restoration activities must be provided. \

6.0 GROUNDWATER QUALITY RESTORATION, SURFACE
RECLAMATION, AND PLANT DECOMMISSIONING

6.1 PLANS AND SCHEDULES FOR GROUNDWATER QUALITY RESTORATION
6.1.1 Areas of Review

The staff shall review the following aspects of the groundwater quality restoration program:

=.. S
(1) Estimates of the quantities;—concentrations, and lateral and vertical extent of those
Y chemicals that may persist in eached-eut wellfield production zones after termination of in

\

(2) Descriptionsof proposed methods and techniques to be used to achieve groundwater quality

P 6“}" restoration, including identification of in situ chemical reactions that may hinder or

enhance restoration. The staff should also review descriptions of fluids to be used during
restoration and the hydraulic and geochemical properties of the receiving stratum. For
commercial-scaleoperations, the staff should evaluate ineorperationof results obtained from
research and development operations;-and

/

#)  aschedule for sequential restoration of mine units should be included. /

(3)  Descriptions of the expected postreclamation conditions and quality of restored groundwaters,
compared with the preoperational land and water quality characteristics if there is prior
experience in restoring groundwater at the site.

(4) Assessments of the proposed water quality restoration operations with respect to their
adverse effects on groundwaters outside production zones.

(5) Proceduresto be used for plugging, sealing, capping, and abandoning wells associated with
the ISL operations.

6.1.2 Review Procedures

Selectionand emphasis of various aspects of the areas covered by this SRP section will be made by
the reviewer. The judgment on the areas to be given attention during the review is to be based on an inspection
of the material presented; prior knowledge of the site and its operating history; whether the LA is an
application, a renewal, or an amendment; and whether items of special safety significance are involved.

The staff should review plans and schedules for groundwater quality restoration, and perform the
following actions:

(1)  Evaluate estimates of postmining contaminationby comparison to descriptions of lixiviant
composition and host rock geochemistry. Ensure that methods for estimating the affected pore
volume are consistent with the methods used at the research and development (R&D) site or
other site upon which restoration estimates are based.
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(2) Compare descriptionsof restorationmethods to methods that have been used successfully at
R&D sites for other ISL mines. Ensure that methods selected are appropriate for the host rock
and lixiviant chemistry.

(3)  Assess whether the applicant has provided a reasonable standard for the determination of
restoration success and a realistic assessment of the expected postreclamation water quality
by comparing standards to previous restoration work at the R&D site or other previously
restored ISL mines.

(4) Evaluate the ability of the postreclamationstability monitoring program to verify successful

restoration.

Consider whether the proposed restoration program adequately addresses water quality cleanup j
ef-eontaminationdue to wellfield flare (undetected spread of contaminants outﬁde between

the well field and monitor wells of the production zone), and whether the quantity of water
pumped durm restoration will adversely affe ter-uses———————"

(6)  Assess whether plans for plugging and abandoning wells prior to license termination are
consistent with generally accepted techniques.

6.1.3 Acceptance Criteria

There are no specific regulatory requirements applicable to groundwater restoration at ISL
facilities.

The description of plans and schedules for groundwater quality restoration, surface reclamation,
and plant decommissioning is acceptable if

(2) The LA includes estimates of the extent of ehemieals- contaminants that might persist after
mining.

Generally, these estimates are based on experience in ISL mining or R&D endeavors in similar
host rock.

(3) The applicant describes in the LA the method used for estimating wellfield pore volume.

\,\V}’v’ 2L A pore volumie is an indirect measure of the volume of water that must be pumped or processed
S ¢ to restore the groundwater. It represents the water that fills the void space ‘inside a certain

pey”

Draft SRP, Revision 0 6-2 May 1997



@

volume of rock or sediment. Restorationcosts are closely linked to the amount of water that
must be processed o effect restoration. The pore volume parameter is used to represent how
many times the contaminated volume of water in the rock must be  displaced or processed to
restore groundwater quahty It provides a means of comparing the level of effort required
to restore groundwaterregardless of the scale of the test. In general, the more pore volumes

of water 1t takes to restore groundwater qualxty, the more money it w111 cost to achleve

Est:mates of groundwater motrauon pore volumes pere-vokme should take into account the
es&matcd—effectlve porosnty of the contammated reglon and the lateral and vemcal extent

The LA includes wellfield restoration plans.

Restoration plans contain descriptions of the process to be used for wellfield restoration.
This description should include restoration flow circuits, treatment methods, methods for
disposal or treatment of wastes and effluents, monitoring schedules, a discussion of chemical
additives used in the restoration process, anticipated effects of chemical additives, and
alternate techniques that may be employed in the event that primary plans are not effective.
Acceptablerestorationplans should use the best available technology. Typically, restoration
is divided into distinct phases in which different techniques are employed. Groundwater sweep
is used to pump water from the ore zone without reinjecting in order to recall lixiviant from
the aquifer and draw-in draw 'in surrounding uncontaminated water. Reverse osmosis/permeate
injection circulates water from the wellfield through 2 reverse osmosis (RO) treatment
process and reinjects the permeate into the wellfield, typically at similar rates to those
used during production. Groundwater recirculation is used to evenly distribute water
throughout the restored wellfield in order to dilute any pockets of remaining contamination
An additional acceptable restoration method is the injection of chemical red >tants (usually
hydrogen sulfide) into the wellfield. These reductants are used to immobilize metals that may
have been dissolved by the oxidizing lixiviant. When chemical reductants are added, the
applicant should address any additional treatment necessary to remove the reductant from the
aquifer after it has served its intended purpose. Typically, this will require additional
RO/permeate injection.

The NRC promotes flexibility and innovation in approaches to restoration. Therefore,
applicants should not be limited to one restoration method for all wellfields. Rather, they
should describe the phases of restoration that may be used and the most likely restoration
scenario, based on R&D results and restoration experience.

Draft SRP, Revision 0 : 6-3 May 1997
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Restoration plans should also include a list of monitored constituents, a monitoring
interval, and the sampling density (wells/acre). An acceptable constituent list should be
based on productionand restorationsolutions used and on the host rock geochemistry. In the
interest of minimizing expense, the applicant may propose a limited set of indicator
constituents to monitor restoration progress and a sampling density that does not include all
production and injection wells. The applicant may also wish to monitor composite samples from
the restoration stream. However, prior-Prier-to determination of restoration success, all
wells that were sampled for baseline conditions should be sampled for the full list of
monitored constituents.

The applicant should specify the criteria that will be used to determine restoration success.
Generally, the acceptance criteria for restoration success are based on the ability to meet
the goals of the restorationprogram and the absence of a significantincreasing trend during
the stability monitoring period.

For purposes of surety bonding, restoration plans must include estimates of the level of
effort, in terms of pore volume dxsplacements necessary to achieve primary restoration

targets -a

d. These estimations must

be based on historical results obtamed from the R&D site or experience in other wellfields
having similar hydrologic and geochemical characteristics.

(5) Restoration goals are established in the LA for each of the monitored constituents.

The applicant has the option of determining restoration goals for each constituent on a
well-by-well basis, or on a weltfield well-field average basis. Restoration goals should be
established for the ore zone and for any overlying or underlymg aquer that remains affected

by ISL mmmg solutions. ' ——— -

(a) Primary Restoration Standards—The primary goal for a restoration program is to return
the water quality of the ore zone and affected aquifers to premining (baseline) water
quality or better. It is unlikely that after restoration activities the groundwater

Trnser’ quality - will be returned to the exact water quahty that existed at every location
A in the: aqulfer prior to: mining. " Therefore, it'is acceptable to use “standard
staustncal methods to set the primary restoration goal and'to’ determme comphanoe

\Po-y. with it. Atmar ‘sites average parametershave beenused toset) pnmary restoramn
-2 se-b d AiH 8 obtained

Draft SRP, Revision 0

eendmens—ef—ﬂie-aquer ‘Flaerefere—tt It is also aeceptable for the apphcant to
propose that the baseline conditions for each chemical species be represented by a
range of concentrations. For example, a confidence interval of 99 percent has been

found acceptable in past licensing actions (i.e., there is only a one percent
probability that the true baseline falls outside of the proposed restored ‘water
quality range). The reviewer will ensure that statistical methods used to determine
such confidence intervals are properly applied. The baseline average plus thre
standard deviations is another method for establishing primary restoration targe
that has been found acceptable by the NRC.

64 May 1997
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Secondary Restoration Standards—Because the ISL mining process requires changing the
chemistry of the ore zone, it is reasonable to expect that ISL mining may cause
permanent changes in water quality. For this reason, it is acceptable for the
applicant to propose, as a secondary restoration standard, returning the water
quality to its pre-mining class of use (e.g., drinking water, livestock,
agricultural, or limited use). LAs should state that secondary standards will not be
applied so long as restoration continues to result in significant improvement in
groundwater quality.

applymg the lower of the state or U S EPA secondary and pnmary drinking water

s drif vater. For example, if
premining water quahty is not su1table for drinking water only because of high
radium concentrations, then postmining restoration must return all constituents
except for radium to drinking water standards. Some uranium ISL mine operators have
asserted that if pre-mining use is not suitable for drinking water because of one or
more constituents, then it is not reasonable to require restoration to drinking water
standards for all other constituents. However, NRC has maintained that if only a few
constituentsare above drinking water standards, then the water could reasonably be

treated for use as drinking water. Thus, class of use should be considered on a
constituent by constituent basis. For radionuclides ‘without drinking water
standards, it is acceptable to the NRC staff on a constituent by constituent basis
to'determine SecondaryStandards from the concentrationsfor unresmetedrelease
to the pubhc in water, from Table 2, of 10 CFR Part 20 . ndi

ofAlARAabovesmmalyapphed Fnstme'goahsacmevedarmhenALARms
applied).

If 2 groundwater parameter could not be restored to its secondary goal, an applicant
would have tomake a demonstration to NRC that leavmg the parameter at the hxgher
concentration would not bea threat to pubhc bealth and safety and that; on'a
parameter by parameter -basis, 'water use would not be significantly degraded Thls
situation'might possibly arise thh respect to the total dissolved solids parameter.
Total dissolved solids is a measure of the total sum of all dxsso!ved constituents,

6-5 May 1997
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but it is most affected by the major constituents (sulfate, chloride, calcium,
bicarbonate, carbonate, fluoride, sodium, and potassium).  However, not all the
major constituents have a secondary or primary drinking water standard (for
example bicarbonate, carbonate, calcium, magnesium, potassium). Consequently, it is
possible that after groundwater restoration, the total dissolved solids secondary
goal might be ‘achieved, but the secondary goal for individual major ions that
contribute to total dissolved solids might not be achieved. If such a situation
occurred, the applicant would have to make a demonstrationto NRC that leaving a
parameter at higher than secondary goal concentrations would not be a threat to
public health and safety and that water use would not be significantly degraded.

The postrestoration stability monitoring program is described in the LA.

The purpose of a stability monitoring program is to ensure that chemical species of concem
do not increase in concentrationsubsequent to restoration. The applicant should specify the
length of time that stability monitoring will be conducted, the number of wells to be
monitored, the chemical indicators to be monitored, and the monitoring frequency. NRC has
previously approved stability monitoring periods as short as nine months with samples taken
from designated monitor wells every three months. These requirements will vary based on site-
specific post-mining water quality eentamination and geohydrologic and geochemical
characteristics. Prior to final welifield decommissioning, all designated monitor wells must
be sampled for all monitored constituents. Wellfields may be decommissioned when all
constituent concentrations meet approved standards and show no strong trends in ground water
quality deterioation as a result of solution mining activities.

The LA includes discussion of the potential external effects of groundwater restoration.

Groundwaterrestorationoperations, and the expected postreclamationgroundwater quality,
must not adversely affect groundwater use outside the mining zones. Water users from nearby
municipal or domestic wells that were in use prior to mining operations should be provided
reasonable assurance that their water quality will not be degraded by mining operations.
Degraded water quality includes changes in color, odor, and taste of water, in addition to
changes in concentrations of chemical constituents. In cases where such threats exist, the
use of secondary restoration targets may not be appropriate. In one such case the NRC has
found it acceptable to allow the ISL operator to move municipal wells used by a nearby town
to a location that would eliminate potential for degraded water quality due to ISL operations
(Nuclear Regulatory Commission, 1997). In this situation, it was decided that the water
quality of ‘the town well could be degraded as long as the water quahty at each mdtvxdual
well head would not exceed EPA primary and secondary drinking water standards and a
concentration of 0.44 mg/L uranium as-a result of future ISL mining activities.

@®

Methods for abandoning wells are included in the LA.

The basic purpose for sealing abandoned wells and bore holes is to restore the wellfield to
premining hydrogeologic conditions. Any well or bore hole to be permanently abandoned should
be completely filled in such a manner that vertical movement of water along the borehole is
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prevented. ISL mine operators usually rely on a drilling contractor to perform well
abandonment. The LA should specify the methods and materials to be used to plug holes, and
that records documenting the well abandonment will be maintained by the licensee. Abandonment
procedures that conform to ASTM Standard D 5299 (American Society for Testing and Materials,
1992) are considered acceptable by the NRC. An applicant may propose other generally accepted
standards for abandoning wells and boreholes. References for these standards should be
specified in the application, and copies should be kept on file by the applicant. Techniques
that are not considered to be generally accepted abandonment practices should be described
in detail and may require additional time for review.

o TR

e —————

J—
@  Descriptions of Water Consumption Impacts

During mining, water quality i nnpacts usually are more of a concernthan water consumption
impacts.  This is because wter jon during mining is relatwely sma!l ‘However, when

X ,
Anse restoration activities begm, water consumption will dramatically increase.” The amount of

increase will depend on the restoration techniques applied. Techmques that clean up the
aquifer by pumping water from the aquifer, cleaning the water, and reinjecting the clean

Poq" water consume the least amount of water. 'Water consumption impacts will result in water loss
_ ((’ from the aquifer and water level declmes ‘The impacts of water consumptionon local wells
o and water users should be evaluated. Water level declines can result in increased pumping

costs or. mabthty to obtain water from the aquer in local wells “Water loss from :the
aquifer may mean that less water couldbe available to downgradient groundwater and surface
water users.

614 Eva ngs

Stiould find that water quality and water quantity impacts are documented.

The staff should determine, based upon a review of the proposed plans and schedules for groundwater
quality restoration, whether the information is sufficient to support the evaluation of the facilities. The
staff should also document any concerns regarding the proposed plans and schedules for groundwater quality
restoration. If the staff determines that the proposed plans and schedules for groundwater quality restoration
are sufficient to meet the regulatory requirements and acceptance criteria identified in section 6.1.3, then
the following finding will be made.

The staff concludes that the proposed plans and schedules for groundwater quality restoration are
sufficient to restore groundwater to premining conditions or to other approved restoration targets specified
by license condition in accordance with requirements equivalent to those in 10 CFR Part 40, appendix A,
criteria 5 and 7.

6.1.5 References

American Society for Testing and Materials. 1992. Standard Guide for Decommissioning of Ground Water Wells,
Vadose Zone Monitoring Devices, and Other Devices for Environmental Activities, Designation: D 5299.
Philadelphia, PA: American Society for Testing and Materials.
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7.6.3 Resources Committed

7.6.3.1 Areas of Review

The staff should review irreversible and irretrievable commitments of resources due to the
construction, operation, restoration, reclamation, and decommissioningof the proposed facility. This review
should include both relative impacts and long-term net effects. Such resources should include permanentland
withdrawal, irreversibleor irretrievablecommitmentsof mineral resources, water resource needs, permanent
vegetation and wildlife losses (e.g., unique habitat, species), and consumption of material resources such
as processing chemicals and power or energy needs. The staff should review information presented concerning
the percentage terms in which the expected resource loss is related to the total resource in the immediate
region and in which the immediate region is related to the surrounding regions in terms of affected areas and
distances from the site.

7.6.3.2 Review Procedures

Selectionand emphasis of various aspects of the areas covered by this SRP section will be made by
the reviewer. The judgment on the areas to be given attention during the review is to be based on an inspection
of the material presented; prior knowledge of the site and its operating history; whether the LA is an
application, a renewal, or an amendment; and whether items of special safety significance are involved.

The staff should determine whether sufficient detail is presented to evaluate irreversible and
irretrievable commitments of resources due to the construction, operation, restoration, reclamation, and
decommissioning of the proposed facility. The description of these commitments should be reviewed considering
the facility descriptionand operations discussed in earlier chapters to ensure consistency and completeness.
Resource needs previously identified in existing environmental reports for similar facilities that are
currently operating can b used in the staff’s review for comparison.

7.6.3.3 Acceptance Criteria
Acceptance criteria for this SRP section are based on meeting the following regulatory requirements.

10 CFR 51.45(b)(5)requires the environmentalreport to include a discussionof any irreversibleor
irretrievable commitments of resources that would be involved in the proposed action if implemented.

The description of resources committed is acceptable if
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IN-SITU SRP

The SRP needs to reflect staff guidance on protecting evaporation ponds from the
effects of flooding. Current guidance includes RG 3.11 and WM-8201.

in general, the ponds must be designed to safely store a 6-hour PMP - guidance may be
found in WM-8201. Also, any diversion channels around the ponds should be designed
such that an occurrence of the PMF will not result in release of contaminated material.
This means that the channel could be designed for a 25-year flood, as long as the PMF
dosn't cause enough erosion to erode the embankment and release contaminated
material, even though the damage could be extreme to the embankment.

The SRP could be similar to the Title | or Title Il SRP, subject to tailoring it to the specific
review of flooding of evaporation ponds. | suggest that the Center use this marked-up
version of the Title | SRP as a rough guide to accomplish the design (and review)
objectives stated above. Center should take care to assure that formats, numbering, etc

are similar.

Center needs to add some more discussion on how we'll review those cases where the
channel is underdesigned and will be damaged by a PMF, without releasing
contamination. Several places need additional verbage to handie this case. We need to
discuss things like: (1) how the maximum erosion will be determined; (2) what models
will be used to determine is erosion will occur; and (3) what assumptions need to made

in these cases.
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STANDARD REVIEW PLAN 3:0- SURFACE WATER HYDROLOGY AND EROSION PROTECTION

2.X ~—3<6- SURFACE WATER HYDROLOGY AND EROSION PROTECTION
2%, I 31 Areas of Review et {WN{?A;

The NRC staff will review hydrologic information, analyses, and design details NG
presented in the RAP-a i ng ments to assure the plan
G provides~tong=term erosion protection, i i
7 - 5 rt A). The major areas of review in the
rosion protection aspects of the design are briefly described in
the following sections.

9. x. /.1 31T Hydrologic Description of Site

The staff will review the following hydrologic site characterization
information:

(1) identification of the relationships of the site to surface water
features in the site area, and

Fipein
(2) identification oﬁ4meéﬁ£3§sms,,sueh-as_iloed—and~dam—Fai%ures,Athat
may require special design features to be implemented.

Thid review requires identifjcation o e hydroldogic characteristiecs of
streans, lakes (&.g., locatior, size, sha drainagdarea, etg.), an
existihg or proposetd water contrpl structures. that may adversely~affect

the long<term stabilWy of the site design.

3+}2 Flooding Determinations

The staff will review the assessment of the flooding potential, for—each

i including a determination of the precipitation potential, the
precipitation losses, the runoff response characteristics of the
watershed, the accumulation of flood runoff through river channels and
reservoirs, the magnitude of the probable maximum flood (PMF) or project
design flood (if a flood less than the PMF is used) at the site, and the
critical water levels, shear stresses, and velocity conditions at the —
site. The staff also will review: (1) the analyses and—justificatien o iiccev
for-the-use—of a flood less than the PMF, (2) the probable maximum
precipitation (Ph°) potential, and resulting runoff, for site drainage
and for drainage areas adjacent to the site, and (3) the modeling of
physical rainfall and runoff processes to estimate possible flood
conditions at the site.

'Thk assessment of fldoding alsy will include a reviewuf possible
geomorphic ‘thanges that couldsgfgigi/zbé potential for Nlooding &nd
erosfon at the site. applica he sta 11 revie follow :

FINAL SRP, REVISION 1
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(1) ident1ficatlon of types of geomorphic instability; (2) changes. to,
and impacts'associated with, ‘FNgoding and flgod velocitids due to \\\T~
geqnorphic changes; and ' ( \/),mitt ative procedyres to'reduce or contra
geomorphic in ility.

lu—.—.

The assessment of flooding also w%%ijinclude a review of potential dam
failures, if upstream reservoirs exist. Peak water levels, flood routing
procedures, and velocities will be reviewed in the determination of
potential hazards due to failure of upstream water control structures
from either seismic or hydrologic causes EfLaa—ex4stJng_anal¥sqs

o e tse or. hvdraologic i g p 3i-lyre

stream~dams and produce governing flood at the ite, the analysis
will be reviewed to assure tha informathan which suppoxts such a
conclusion (e.g.~record of contavt with damdesigners) i3\included. If
an analysis is provideg that concludes that a dag failure flood due to a
PNF or a seismically-induced flood is the design bagis flood, the
cdmputations will be reviewednto assure that approprhtate and/or
el input parameters have been used.

3.1.3 Water Surface Profiles, Channel Velocities, and Shear Stresses

Depending on the type of computati)nal models used, the staff will review
the model, including the determination of flooding depths, channe]
velocities, and/or shear stresses used to determine ri

for- erosion protection,—The staff will review the various detailed
computations for each model and will review the acceptability of the
input parameters to the model. )4~

3.1.4 Erosion Protection Design

Design details and analyses pertinent to the following aspects of erosion
protection will be reviewed, as applicable:

(1) Erosion protection against the effects of flooding from nearby I=rge-
streams.

(2) Erosion protection for drainage and diversion channels.

(

4

(5} Durabilit £ 1) . tocti

() C uction considerations, including specifi ns, qu
ssurqnce grams, {uality-Control pro , and 1 ion
progra
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3.1.5 Design of Unprotected Soil Covers and Vegetated Soil Covers

- If an unprotected soi}fcover or a vegetated soil cover is proposed, the
following design detai]s, calculations; and analyses will be reviewed:

(1) Determination of allowable shear stresses and permissible velocities
for the cover. :

(2) Determinatton of allowable shear stresses and permissible velocities
for the cover in a degraded state, including the effects of fires,

droughts, vegetation succession, and other impacts to the abflity of
the cover to functlon without malntenance /

(3) Informat1on on types of vegetation prqposed and its abi]lty to
/surv1ve natural phenomena. {// /

, .
(4) Information, apalyses, and calculations of all input parameters to
models used.

3.2 ance Criteria
3.2.1 Regulatory Requirements
The basic acceptance criteria pertinent to the erosion protection aspects

of these reviews is provided 1ﬂ—EPA—s—49—GFR—P&F%—}QZ——SubpaF%—A———4B—EFR
19202 states—that— rocrnygo

/

*Controllof r ual radi ve mgt and thei constituents
all be designed to:

effective
i “and ¥
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3.2.2 Regulatory Guidance
..'{'.,, *f"“ [)\, fln

e-p6t been developed which are directly
applicable to the surface water hydrology aspects of the UM*RA—pFegFamT

However; there are.$taff technical positions that may provide generic

guidance in this area. These reports are:

(a) Final Staff Technical Position (FSTP) (NRC, 1990) - "Design of
Erosion Protection Covers for Stabilization of Uranium Mill Tailings

Sites.”

(b) Staff Technical Position (NRC, 1989b) - "Standard Format and Content
for Documentation of Remedial Action Selection at Title I Uranjum
Mill Tai]ings Sites

___,_57

3.3

The F1na1 Staff Technical P051tion. in particular, discusses acceptable
methods for designing erosion protection
ard. The FSTP

also provides discussions and technical bases for use of specific

criteria to meet the—1000-vear longevity—requirement;—without—the—use—ef
active—ma4n%eaaﬁee——~ SousmEl v

A xg0
Review Procedures
3.3.1 Hydrologic Description of Site

The information normally presented is not amenable to independent
verification, except through cross-checks with available publications
related to hydrologic characteristics of the site region and through
observation during site visits. The review procedure consists of
evaluating the completeness of the information and data, by sequential
comparison with information available from references. Based on the
description of the hydrosphere (e.g., geographic location and regional
hydrologic features), potential site flood mechanisms are identified.

epending/on si
an potentia] foy geomorphic/changes to ogecur.

protect1on désign for these and othe features is given in SRP Section
3.3.4, below
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Acceptance of the information presented is based on a qualitative
evaluation of the completeness and quality of information, data, and
maps. The description of structures, facilities, and erosion protection
designs should be sufficiently complete to allow independent evaluation
of the impact of flooding and intense rainfall. Site topographic maps
should be of good quality and of sufficient scale to allow independent
analysis of.‘\gt,§qupost—construction drainage patterns.

3.3.2 Flooding Determinations

The staff will estimate the flood levels, velocities, shear stresses, and
magnitudes, as described below. Staff estimates may be made

independently from basic data, by detailed review and checking of the RAP .~
analyses, or by comparison with estimates made by others that have been
reviewed in detail. The evaluation of the adequacy of the estimates is a
matter of engineering judgment, and is based on the confidence in the
estimate, the degree of conservatism in each parameter used in the
estimate, and the relative sensitivity of each parameter as it affects

the flood level or flood velocity.

The evaluation of flooding is, for review purposes, separated into two
parts: (1) flooding on large adjacent streams, as applicable, and (2)
flooding on local drainage channels and protective features. The
acceptability of using the PMF as the design flood event is presented in
the FSTP. The review procedure for evaluating a PMP/PMF event is
outlined in the FSTP. For large drainage areas, PMF estimates approved
by the Chief of Engineers, Corps of Engineers, and contained in published
or unpublished reports of that agency, or generalized estimates may be
used instead of independent staff-developed estimates. The staff will
utilize flood estimates developed by Crippen and Bue (1977) and by the

U. S. Bureau of Reclamation (1986) to determine historic regional floods.
If the historic maximum floods exceed the proposed PMF estimates, the
staff will perform a detailed evaluation to determine the reasons for the
discrepancies; the staff will compare basin lag times, rainfall
distributions, soil types, and infiltration loss rates to determine if
there is a logical basis for the PMF values being less than historic
floods. Without such estimates, the staff will generally use Corps of
Engineers’ runoff, impoundment, and river routing models to independently
estimate PMF discharge and water levels at the site. If a computer model
such as HEC-1 is used, the staff will review the adequacy of the various
isput parameters to the model, including but not limited to the
following: drainage area, lag times and times of concentration, design
rainfall, incremental rainfall amounts, temporal distribution of
incremental rainfall, and runoff/infiltration relationships. When
detailed independent estimates are necessary, the applicant will be
requested to provide all necessary basic data not already included in the
supporting documents.

Information pertinent to computation of the design flood should be

FINAL SRP, REVISION 1
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submitted in sufficient detail to enable the staff to perform an
independent flood estimate. Acceptance of the analysis is based on:
acceptability of model input parameters; general agreement of the staff’s
and the RAP estimates of flood levels and peak discharges; and the
adequacy of the computational methods used for such estimates.

For dam failures, the stafXf will review the analyses provided in the RAP
or will indeperdently estimate the peak flows at the site. The \\
acceptable "worst conditionsy that should be postulated in the analysis

of upstream dam failures ate:\ (1) an approf}mate 25cyear flood on a
normal bperating reserydir pool level coincident with\the dam-site
equivalent of the earthquake forwhich th€ remedial action project js
designed; {2) a flpod of about onechalf the severity of \a PMF on_a normal
reservoir poql lev¥el coincident with¢the dam-site equivalent of“one-half
of the earthqdgkKe for which the remedial action project isdesigned; and
(3) a PHF (or/design flood) on a“normalNreservoir pool. Eonditions (1)
and (2) are“applied when the ddm is not designed with adequate seismitc

resistance; conditien (3) is”applied when the dam isnot designegd-to
safely store or pass the désign flood. Oftenr, it flay be much edsier to
perform simplified floog analyses assuming a dgm failure, rather than

det?®led analyses of theseismic resistance of a dam. In such cases, the
staff will review thdse simplified flood agy lyses\by the rocedures
‘outlined in Sectiod 3.3.4, below. ‘
f.Lrice A [ —‘?—((tv“) A
In those cases where it is documented that i%—+s—eleaFly—+mpract1c:1-to
designerosion protection features—for—an—occurrence—of—the—PMF, the
staff will evaluate the information provided in the Eﬁ? as—fottows:

(1) The staff will review several proposed designs (of varying slopes,
configurations, alignmenfs, drainage arg¢as, etc.) to (a) determine
the difficulties in proyiding a reasonaple design at A given site,
(b) detlermine that reaspnable designs have been identfified, and (c)
determine that the desiygns are impractjcal.

(2) The staff will review erosion protectjon requirement/s assoc1ated
w1t?7each of the abov¢ designs. :

(3) The staff will vei”.

bl

(5) / The staff will r¢view the flood design bases and design/of
protective featyres with respect to the abilify of the/design to
satisfy the EPA/minimum stability requirement/ of 200 years.

(6) The staff will review the abilfity of readily-available erosion
protection materials to satisfy design requirements!
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In the detailed review of flooding, the staff will carefully consider
several factors that are important in determining a local PMP/PMF event.
These factors include:

(1) Determination of Design Rainfall Event. The staff will consult
appropriate Hydrometeorological Reports and determine that correct
values of the one-hour and six-hour PMP events, as applicable, have
been determined.

(2) Infiltration Losses. The staff will check calculations to verify
that conservative values of infiltration have been selected.

(3) Times of Concentration. The staff will verify that appropriate
methods (depending on the slope, configuration, etc.) have been
selected. The staff will independently verify that the methods
s$l§cted compare reasonably well with various velocity-based methods
of design.

(4) Rainfall Distributions. The staff will verify that the rainfall
distributions (particularly the 2%-minute, 5-minute, and 15-minute
distributions) compare well with the distributions suggested in the
FSTP.

e

For dam failures, the acceptability and conservatism of the estimate
of flood potential and water levels are reviewed. In general,, depending
on the potential for flooding, the staff will verify that the dam
failure analyses are either realistic or conservative by determining
locations and sizes of upstream dams assuming an instantaneous failure
(complete removal) of the dam embankment and computing the peak outflow
rate.

If this simplified analysis indicates a potential flooding problem, the
analysis may be repeated using more refined techniques, and additional
information -nd data may be requested. Detailed failure models, such as
those of the Corps of Engineers and National Weather Service are utilized
t: idintify the outflows, failure modes, and resultant water levels at
the site.

ess than a PMF cause dam fai and is proposed . he
dasign basis\flood, the review\procedures outlined, above are e Toyed “to
determine the\jmpracticality of Wesignipg”“for a PMF\and to ermine th

accoeptability of the fiood used.
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3.3.3 Water Surface Profiles, Channel Velocities, and Shear Stresses

Using the guidance presented in-the FSTP, the staff will verify that
localized flood depths, velocities, and shear stresses used in models for
rock size determination (such as the Safety Factors Method or the
Stephenson Method) are acceptable. For offsite flooding effects, the
staff will verify that computational models (such as HEC-2) have been
correctly and appropriately used and that the output from the model has
been correctly interpreted. The staff will verify that acceptable models
and input parameters have been used in all of the various portions of the
flood analyses and that the resulting flood forces have been acceptably
a;commodated. Information regarding acceptable models may be found in
the FSTP.

3.3.4 Erosion Protection Design

The staff will check the B analyses or perform independent review
analyses of floods;”flood velocitie HH ing t
the guidelines provided in the FSTP. If the design assumptions and
calculations are reasonable, accurate, and/or compare favorably with
independent staff estimates, the designs are found acceptable.

Depending on the designs proposed, the-staff will,review erosion
protection designs for the fpllowing areas: ( op slopd; (2) sjde
slope; (3) apron/toe; (4) di§ersioﬁ chanpel; dnd (§) diversjon gnnel
outlet.| Specific\reyiew pro res and at€eptance criteria for e f
these areas are discussed below, including areas of particular concern

- and impbrfance.

0

\ 3.3.4.1 Top Slope

\bgcause the use of “the Safety Factorg Method (Simops and Senturk,
1977) provides an acceptable computation method fon desiyn o

erosjon on relatively flat slopes, the ff will revjew
paramaters to the model §cqggg;j: to the J

and referenced technical procedures.
the desigi\flow rate, the depth~of flow, angle of repose, specific

gravity, and>qther parameters.

3.3.4.2 Side Slope

g TheNstaff will wreview paf&m&;s:i to asgeptable mSBQ%:é such\as the
Stephenson Metho tephenson;~1979), similar to those listed\in

Section 3.3.4.1, above.

1§i;2;zig Aprap/Toe
The ¥ w of the~design ;}\tgge;pron and toe is accomplished by

verifying that several design ¥eatures in“this area hx{:\fiif \\ \\
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properly designed.

For the lower end of the side slope where it meets the toe, the
staff wil] verify that proper consideration has been given to the
potential ‘eccurrence of increased shear forces resulting from
turbulence and energy dissipation produced by hydraulic jumps when

ions from supercritical to subcrifical. The staff
will verify that™appropriate design criteria {Such as that used by
the Corps of Engineers in their Hydraulic Pesign Criteria manual)
o account for the

staff will assure that appropriate
methods have been used to des the riprap, depending on the

of the rock into
pile. Flow co
models used

oured areas to prevent
ntrations, collapsed slopesy\and computational

i1l verify that appropriate methods have been us
depths and that natural erosion will not adversely
g-term stability.

3+3-4-4~ Diversion Channels W

Using the criteria and guidance presented in the FSTP, the staff
will evaluate the design of diversion channels in several critical
areas.

For the main channel area, the staff will verify that appropriate
models and input parameters have been used to design the erosion
protection. The staff will assure that flow rates, flow depths, and
shear stresses have been correctly computed.

along the channel

produced by flo
e area are greater than the slope of the

ground slopes in
diversion channel.

For the outlet ¢f the _divers c el, t aff ' he
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sign of exosion protection to assure tha osion in the discharge
area_(normally a natural gully, swale, or channel) ﬁgé/beeﬁ’\~
adequately addressed.” Designs similar to apron/t signs will be

evaluated to determine their resistance to erosion.

For the entire length of the diveksion chapnel, the staff will
evaluate the effects of sédiment ac jons on flow velo es,
dit pacity, ‘and d for increased rock size or c ity.

313.4.5 Rock\purability
st\ng of proposed
:;;31459;//Tﬁ20§512~

The staff will review the results of durability
provides a detailed method for evaluat ck quality.

rock sturces to adsure t durable vack will

3.3.4.6 Construction Considerations

The staff will review the plans, specifications, inspection
programs, and QA/QC programs to assure that adequate measures are
being taken to construct the design features according to accepted
engineering practices. The staff will compare the information
provided with typice® programs used in the construction industry.

.3.5 Design of Unprotected Soil Covers and Vegetated Soil Covers

general criteria outlined in the FSTP. Particular attentiop-will be
i the input parameters to various models.

appropriqte flow concentration factor that reflects consideration of
settlement\ soil removal by sheet flow wind, degradation of the
vegetation ¢qver, intrusion of trees, blockage of flows by fallen
trees, etc.

(b) The staff will assure that imates of Manning’s "n" value
correspond to the vegetation cover proposed and do not underestimate
or overestimate the vaJue to determine allowable shear stresses and
permissible velocitj espectively.

(). The staff will verify that ropriate values of allowable shear
stresses and“permissible velocities have been used aind

The staff will check analyses and/or independently calculate
allowable slopes using several different methods and ranges of input
parameters. Using a range of flow concentration factors, shear

(d
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stigizg;,_permissib1e velocities, "n" values, and models, the staff
wil eck ‘the sensitivity of the analyse;/;ndfu++l\xerify.that
reasonable and appropriate values-of input parameters have been .

selected.
1f a sacrificial soil cover i roposed for use the minimum 200-year
\period, the staff will c the~calculations-and justificati or -
ion of th ty period cedures given the FSTP.

3.4 Evaluation Findings

If the evaluation by the staff, based upon complete review of hydraulic
engineering aspects of the remedial action plan, confirms that the BRA ~4C = -
standards and regulatory guidelines have been met, documentation of the review
will state that:

(1) the flood analyses and investigations adequately characterize the flood
potential at the site,

(2) the analyses of hydraulic designs are appropriately documented and=employ.
an-acceptablelevel-of-conservatism, and

(3) the general—remedial—action plan with respect to surface water hydrology
and erosion considerations represents a feasible plan for assuring the .-

Staff reservations and unresolved technical issues, based on the review of the
surface water hydrology and erosion protection aspects of the proposed
remedial action, will be stated in sufficient detail to clearly define the
nature of the concerns.
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INSERT 1, page xx, General Procedure (Note citations in [BOLD] are for use in referencing
the regulations in this or other sections, if needed)

The general licensing process is outlined in the flow diagram provided in figure 1. AniISL
gource and byproduct material LA may be denied or rejected under specific instances dunng
the review process. “Beginning constructlon of process facmtres wellfi elds or other substantlal
that the appropnate actlon isto issue the proposed llcense is grounds for denial of the
apphcahon [40.32(e)]. The apphcant‘s fallure to. demonstrate compliance with requrrements
[40.31(h)], or refusal or failure to supply | infonnatson requested by staff to complete the review
[2.108] are also grounds for denial of the application; “The steps of the LA review are
described in the following paragraphs.

INSERT 2, page 4-6

(4) Plans and procedures for addressing contingencies for all reasonably expected system
failures should include:

. Alisting of potential failures in process or wellfield equipment that could result in a
release of material.

. Identification of appropriate ‘plant and corporate personne! who must be. notsﬁed in the
event of specific types of failures.

. Measures for quickly containing and mitigating the impacts of released materials;
'f Provisions for issuing radiation work permits for workers to mitigate impacts.
. Specific procedures for complying with notification requirements in the regulations,

license, and other permits, as appropriate.
Processing plants should have sump capacity sufficient ...........
INSERT 3, Page 5-48

..... ensure that adequate funds are available to cleanup the groundwater should the licensee fail
to do so.

Corrective action for vertical and horizontal excursions can be determined complete when all
excursion mcﬁcators are below their respective UCLs, or no more than one excursion indicator
exceeds its Tespective UCL by less than 20 percent,: Stability in the excursion nndlcator
concentrations must be demonstrated by measurements over a suitable time period before the
corrective action measures can be discontinued.

INSERT 4, Page 6-5
delete (c) and insert following for last paragraph of (b)

ISL licensees may propose an alternative to specific portions ‘of the primary or secondary
:es;oratlpnfstandards ond parameter-by-parameterbasss the l:oensee must show lhat the

estabhshed groundwaiter protectldn pohcy of the aﬁected state Such prOposed altematlves
must be evalugted as a license amendment request, only aﬂer restorat:on to the primary or
secondary dre shown to be not prawmb!e



From: Michael Layton

To: SWRI.CNWRA-OS2.PMACKIN, RHT
Date: 7/2/97 10:33am

Subject: Financial Assurance Appendix

Pat,

Attached is the stream-lined financial assurance guidance for ISLs we talked about for inclusion
in the ISL SRP as an appendix. | tried to excise references to Criterion 10 and long-term care
provisions and make this document exclusively for ISL facilities. The file is in WordPerfect 5.1
format. Please make a careful edit of the file to be sure | haven't missed any reference
to long-term care or tailings pile reclamation. There is one more surety-type document
(estimating worksheet) that should be included in the SRP. I'll get an electronic copy and send
it to you directly.

Rich,

Please give this appendix a quick read and let me know if you feel it is still consistent with Staff
Technical Position, which is still the governing document for financial assurances.

Many Thanks,

Mike

CC: JJH1



APPENDIX A

FINANCIAL ASSURANCES FOR
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1.0 INTRODUCTION
1.1 ization of This Documen

The guidance outlined in this appendix is entirely based on the staff Technical Position for
"Financial Assurances for Reclamation, Decommissioningand Long-Term Surveillance and Control
of Uranium Recovery Facilities," dated October, 1988 (LLWM 88-04). Minor modifications of the
Technical Position were made in this appendix to remove portions applicable to conventional mills
which do not apply to in situ leach (ISL) facilities. In particular, the long-term surveillance funding
requirementsin 10 CFR 40, Appendix A, Criterion 10 do not generally apply to ISL facilities. The
references to and the recommended wording for various types of financial assurance instruments,
included as appendices in the Technical Position, are not in this appendix. The applicant or
licensee should refer to the Technical Position for specific wording of the appropriate surety
instrument.

As with the Technical Position, this appendixis organizedto allow applicants/licenseeseasy access
to their respective information needs, depending on the type of financial assurance to be used.
Chapter 1.0 is an introduction defining the purpose and regulatory basis.

Chapter 2.0 provides generic financial assurance guidelines applicable to any financial mechanism
being proposed. Items discussed include timing of submissions/format, legal/signature authority,
amount of coverage, maintenance of costs, cancellation, and termination.

Chapter 3.0 presents various financial assurance mechanisms which the U.S. Nuclear Regulatory
Commission (NRC) views as acceptable. Each mechanism is presented as a section delineating
terms, conditions, or guidance which are instrument-specific. Each section contains a definition,
identifies roles of parties, and establishes specific guidelines for each instrument.

Chapter 4.0 recommends methods for cost estimating with regard to reclamation and
decommissioning.

Even though this document provides general guidance, it does not lessen the responsibility of the
applicant/licensee to ensure that the terms and conditions of the financial instrument are clearly
stated and support the regulatory requirements of 10 CFR Part 40, Appendix A.

1.2 Purpose

This document provides guidance, to ISL facility licensees and license applicants, for establishing
and maintaining financial assurance for the decommissioning, and reclamation of such sites. NRC
views this document as a regulatory tool, for applicants, licensees, and NRC staff, for implementing
10 CFR Part 40, Criterion 8 of Appendix A, entitled "Criteria Relating to the Operation of Uranium
Mills and the Disposition of Tailings or Wastes Produced by the Extraction or Concentration of
Source Material from Ores Processed Primarily for Their Source Material Content."

This appendix has the following primary purposes:

. identifying suggested financial assurance methods and instruments (as discussed in
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Criterion 9) for the: decommissioning of the mill and site; disposal of any byproduct
material; and

. establishing a uniform method of determining cost estimates for decommissioning and
reclamation to serve as the basis for obtaining financial assurance, so that licensees if are
unable to pay, or default, sufficient funds will be available to complete site reclamation.

This documentwill help licensees understand and fulfill the financial assurance and other regulatory
requirements applicable to their operation. This guidance will also benefit licensees by enabling
them to provide more detail, to the financial community, on various acceptable NRC financial
instruments.

Acceptable methods for demonstrating compliance with the regulations are included in this
appendix. Other methods, solutions, and financial assurances may be proposed and submitted
to NRC.

This document closely follows the intent and scope of the U.S. Environmental Protection Agency's
(EPA’s) document entitled, "Financial Assurance for Closure and Post-Closure Care: Requirements
for Owners and Operators of Hazardous Waste Treatment, Storage and Disposal Facilities. A
Guidance Manual" (May 1982, PB82-237595). Additionally, portions of the NRC Technical Position
entitled "Funding Arrangements for Closure, Postclosure, and Long-Term Care of a Low-level
Waste Disposal Facility,” were also used (June 1982).

1.3 Regulatory Basis

Criterion 9 of Appendix A of 10 CFR Part 40 contains financial requirements for uranium mill
operators (this includes in situ operations). it states that each mill operator must establish financia
surety arrangements before beginning operations, to assure that sufficient funds will be available
to carry out decommissioning of the ISL facility and site.

The amount of funds to be assured by such arrangements are to be based on
Commission-gpproved cost estimates in a Commission-approved plan for: (1) decommissioning
of the mill buildings, the milling site, and welifields to levels which allow unrestricted use of these
areas upon decommissioning; and (2) the disposal of byproduct material in accordance with
Criterion 2 of 10 CFR Part 40, Appendix A. The licensee shall submit this plan in conjunction with
an environmental report that addresses the expected environmental impacts of the isL operation,
decommissioning, byproduct material disposal, and evaluates alternatives for mitigating these
impacts.

In establishing specific financial arrangements, the licensee's cost estimates shall take into account
total costs that would be incurred if an independent contractor were hired to perform the
decommissioning and reclamation work. To avoid unnecessary duplication and expense, the
Commission may accept financial sureties that have been consolidated with financial or surety
arrangements established to meet requirements of other Federal or State agencies and/or local
governing bodies for such decommissioning, and reclamation. However, such arrangements
should be considered adequate to satisfy these requirements; and the portion of the surety which
covers the decommissioning and reclamation of the process facilities, wellfields and associated
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areas. . N R

The regulations further specify that the Commission will review the licensee's surety mechanism
annually to assure that sufficient funds are available for completion of the reclamation plan. The
amount of financial responsibility should be adjusted to recognize any increases or decreases
resulting from inflation, changes in engineeringplans, activities performed, and any other conditions
affecting costs. Regardless of whether reclamation is phased through the life of the operation or
takes place at the end of operations, an appropriate portion of surety liability shall be retained until
final compliance with the reclamation plan is determined. This will yield a surety that is sufficient
at all times to cover all the costs of decommissioning and reclamation of the areas that are
expected to be disturbed before the next license renewal.

The term of the financial assurance should be open-ended, unless it can be demonstrated that
another arrangement would provide an equivalent level of assurance. This assurance could be
provided with a financial instrument which is written for a specified period of time (e.g., 5 years),
yet which must be automatically renewed unless the financial assurance provider notifies the
beneficiary (the Commission or State regulatory agency) and the principal (the licensee) of its
intention not to renew, some reasonable time (90 days before the renewal date.) In such a
situation, the financial assurance mechanism would remain in effect until the licensee obtained an
acceptable replacement surety, this must be accomplished within 30 days after notification of
pending termination. If the licensee were unable to obtain a new mechanism, the regulatory agency
would have 60 days to collect under the existing mechanism.

Proof of forfeiture must not be necessary, to collect the surety, so that if the licensee can not
provide an acceptable replacement surety within the required time, the surety shall be automatically
collected before its expiration. The conditions described above shall be clearly stated on any
financial assurance instrument which is not open-ended, and should be agreed to by all parties.

Uranium mill financial-responsibilityarrangements, that are generally acceptable to the Commission
staff as specified in Criterion 9 include: (a) Surety bonds; (b) cash deposits; (c) certificates of
deposit; (d) deposits of government securities; (e) irrevocable letters or lines of credit; and (f)
combinations of the above, or such other types of arrangements as the Commission may approve.

Self-insuranceor any arrangémentwhich essentially constitutes self-insurance will not satisfy the
financial assurance requirements, since this provices no additional protection other than that which
already exists through license requirements.

2.0 GENERIC FINANCIAL RESPONSIBILITY GUIDELINES

This chapter provides generic applicable to all financial assurance instruments being propose
uranium recovery facility licensees and license applicants. The guidance in this chapter is not
meant to be exhaustive; however, the NRC finds these conditions acceptable for a financial
instrument and anticipates that they would be used to evaluate financial assurances
applicants/licensees propose. Meeting these generic guidelines should facilitate the review of
applicants'/llicensees' submissions under 10 CFR Part 40 Appendix A, Criterion 9.

If an applicant/licensee proposes alternate financial assurance mechanisms other than that
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recommended in this document, the applicant/licenseeshould allow for additional time required for
the NRC review.

When an applicant/icensee submits a new financial assurance instrument or a revision including
the annual update to the NRC, such submissions will be deemed to constitute a request for license
amendment and should thus be accompanied by the appropriate NRC amendment fee.

2.1 Submission and Form Guidelines

An applicant should submit the financial instrument to the State or the NRC before beginning
operations at the uranium recovery facility(ies). The NRC staff recommends that the financial
instrument be submitted 120 days prior to planned start of processing.

The financial instrument should be submitted directly to the U.S. Nuclear Regulatory Commission,
Chief, Uranium Recovery Branch, Mail Stop T-7-J 9, 11545 Rockville Pike, Rockville, Maryland
20852.

The financial instruments should clearly state the regulatory authority for their establishment. Each
instrument should contain a statement as follows:

. This financial instrument is being established to carry out the surety requirements of Title
10, Chapter | of the Code of Federal Regulations (10 CFR) Part 40, Appendix A. These
regulations were established to implement applicable provisions of the Atomic Energy Act
of 1954, as amended, Title Il of the Energy Reorganization Act of 1974, and Title Il of the
Uranium Mill Tailings Radiation Control Act of 1978.

The financial instrument should clearly state that it is issued pursuant to the obligations of the
Commission-approvedplan for the decommissioning of the mill, mill site, and wellfields (hereafter
referred to as the "Reclamation and Decommissioning Plan").

The financial instrument and cost estimate detail should be organized to allow the NRC to review
the adequacy of the coverage at least annually accounting for variations in the approved
reclamation and decommissioning plans, in inflation, and in the operations of the facility(ies).

The financial instrument's form should allow the NRC licensing staff to determine that it is properly
signed and notarized, that it covers estimated costs for the facility (ies), and is effective for the
proper period.

Each instrument should clearly identify the NRC license number, the type of instrument being used,
the amount covered by each instrument, the effective date of each instrument, and the period of
coverage.

All financial instruments, the original and any additions or reptacements, should describe and
pertain to the licensed facility(ies) covered under the existing license.

2.2 Leqal. Benefici | Sianature Guideli
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Qualifications and authority of the issuer to issue and execute the financial instrument should
appear in the instrument. Certification of legal authority should be provided to NRC. For sureties,
the issuer should certify listing in Circular 570 of the U.S. Department of Treasury, and that the
surety is licensed in the State where the instrument is issued. For letters of credit, the bank
providing the letter of credit should certify that it is regulated and examined in the State where the
facility is located.

The instrument should specify that the financial issuer's liability is joint and several.

The firm name and legal status (i.e., corporation, partnership, or sole proprietorship) of the
principal licensee (and of the parent, in the case of a parent guarantee) should appear
on the financial instrument.

The instrument's named beneficiary should specify the NRC or other governmental agency
acceptable to the NRC, such as a State regulatory agency.

If the instrument's beneficiary is a State regulatory agency, the licensee should submit to
the NRC written verification of the State's agreementto use assured funds to carry out the
activities required by the NRC-approved Reclamation and Decommissioning Plan for the
facility covered by the instrument.

All signatories should be legally bound by the instrument. The applicant/licensee should
ensure that parties signing the various documents are legally authorized to act as
representatives for the firm in these transactions.

- Corporations — Two corporate officers, preferably the president and vice president,
should sign the instrument and should indicate the lega! capacity.

The Iégal authority of the corporate signatories should be described and
substantiated by an attached copy of a resolution of the shareholders or board of
directors or other certified evidence.
The corporate seal must be affixed.

- - Partnership — At least one partner should sign the financial instrument.

- Limited Partnership — The general partner or a party authorized to sign or the
general partner must sign. (The limited partners are prohibited from participating
in the management and control of the partnership by the Uniform Limited
Partnership Act, Revised 303 (1976), which has been adopted by most states.)

- Jointly Owned - (not a partnership) All owners should sign the financial instrument.

- Power of Attorney — If applicable, the attomey-in-factacting on behalf of the issuer
should sign the financial instrument.

If an attorney-in-fact signs the financial instrument, a copy of a properly executed
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power of attomey in favor of the attorney-in-fact should be attached.

- Resident Agent -If applicable, the instrument should include the signature of the
qualified resident agent of the financial organization issuing the instrument, who
should be certified to do business in the State where the facility(ies) is located.
Certification should be documented and provided to NRC.

. Each party should sign his or her own name.

2.3 Cost and Coverage Guidelines

The financial instrument should be adjustable so that the covered amount is sufficient at all times
to cover any cost changes due to inflation or modifications in the work plans for the
decommissioning, and reclamation of the uranium recovery facility(ies).

The amount of the financial instrument, whether provided by a single instrument or a combination
of instruments, should be equal to or be greater than the current cost estimates found in the
currently approved Reclamation and Decommissioning Plan (including decommissioning, and
ground-waterrestoration). Additionally, the amount of the financial instrument should reflect total
costs incurred if an independent contractor were hired to perform the required activities.

The amount of coverage may be larger than the actual cost estimate because of projected inflation
costs.

The financial instrument should provide coverage throughout the term of the license.

Multiple financial instruments are acceptable, with the exception of parent company guarantees,
which should not be used in combination with other financial methods. If multiple financial
instruments are used for a single facility, the combined coverage should be equal to or greater than
the cost estimates for the facility identified in the current version of the NRC-approved Reclamation
and Decommissioning Plan.

A single financial instrument may be used by a principal (licensee) for multiple licensed facilities.
In addition to other stated guidance, this single instrument should identify, for each facility, the
amount of coverage, the type of facility, the NRC license number, an location of the activities.

2.4 Terms. Cancellation, and Collection Guideli;.2s

The instrument should state the terms and conditions under which the licensee may cancel the
instrument and should require that the licensee notify the NRC, the appropriate State or Federal
agency and receive approval before cancellation.

The term of the financial instrument should be open-ended or, if written for a specified term, the -
instrument should provide that it be renewed automatically unless, 90 days or more days before
the renewal or expirationdate, the issuer notifies the Commission, the beneficiary, and the licensee
of its intention not to renew.
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An issuer of a financial instrument should notify the licensee and the NRC (also the State, if
applicable), by certified mail of its intent to cancel the financial instrument. Notificationto all parties
at least 90 days before intended termination must be received by all parties.

The financial instrument cannot be cancelled during the 90-day notification period. The 90-day
notification period begins with the receipt date of the notice by the licensee and the NRC (and the
State, if applicable), as evidenced by the return receipts.

The licensee is responsible for obtaining another financial instrument within 30 days of receipt of
intent to cancel, If the financial institution or corporate guarantor gives notice that it intends to
cancel. '

The instrument should provide that the beneficiary may unilaterally collect the assured amount
before the date of expiration, without proof of default or forfeiture, so that if the licensee fails to
provide an alternative surety acceptable to the NRC within 30 days of receipt of the notification of
cancellation, the funds are automatically collected before expiration.

If the owner or operating entity for an uranium recovery facility(ies)is transferred, the NRC will not
allow the existing financial instrument to be terminated until the new licensee has obtained an
instrument acceptable to NRC for the licensed uranium recovery facility(ies).

A licensee should immediately obtain replacement financial assurance coverage in the event of
bankruptcy of the organization acting as trustee, or the issuer of the financial instrument.

. Each licensee should comply with the terms and conditions of 10 CFR Part 40, 40.41
Paragraph (f) which became effective February 8, 1987 (62 Federal Register dated January
12, 1987) regarding bankruptcy notification. 40.41(f) states that each licensee shall notify
the appropriate NRC Regional Administrator, in writing, immediately following the filing of
a voluntary or involuntary petition for bankruptcy. '

if the financial instrument is a letter of credit or bond, it should be accompanied by a standby trust
to automatically receive assets in the event of licensee bankruptcy or default.

2.5 Adjustments. Changes. and Release Guidelines

Annual updates of cost estimates and coverage of financial instruments are necessary even if cost
estimates are sufficient to cover another year's inflation and no other changes have taken place.

Financial instruments should be adjusted for inflation either by recalculating the cost estimate in
current dollars or by using the inflation factor derived from the Consumer Price Index published by
the U.S. Department of Labor, Bureau of Labor Statistics. The adjustmentshould be made 90 days
prior to the anniversary of the effective date of the surety instrumert or as specified in the license.

If the current cost estimates exceed the coverage of the existing financial assurance mechanisms,

additional coverage should be obtained and evidence of it submitted to NRC within 60 days after
the cost estimate increase.
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if, during the operating life of the uranium recovery facility, the cost estimate for decommissioning
and reclamation decreases due to a change in operating plans or other factors, the licensee may
apply to NRC for approval of the decreased coverage.

Licensees may change the type of financialinstrumentin use with prior written approval from NRC.
To obtain approval, the new assurance should comply with NRC's regulations for eligibility found
in 10 CFR Part 40, Appendix A, Criterion 9. The new assurance, if approved, should become
effective before or at the time the existing assurance expires. [f a letter of credit or a surety bond
will be the mechanism used, the licensee should also establish a standby trust fund.

The instrument should be established so that the uranium recovery licensee will have its financial
assurance released by the NRC after the NRC has concurred that decommissioning and
reclamation of the uranium recovery facility(ies) have been accomplished in compliance with the
current approved Reclamation and Decommissioning Plan and the license has been terminated.

3.0 FINANCIAL ASSURANCE OPTIONS

This chapter provides specific guidance to licensees on the types of financial assurances that the
NRC has found to be acceptable. The discussion contained here differs from Chapter 2.0 in that
it more explicitly defines the requirements and terms of each individual mechanism.

3.1 Surety Bonds

A surety bond is a contract that a licensee (sometimes called the PRINCIPAL can enter into with
a qualified surety company (sometimes called the SURETY which guarantees that responsibilities
spelled out in the bond will be undertaken. Two standard types of surety instruments are allowed,
financial guarantee bonds and performance bonds. It is recommended that both instruments
submitted to the NRC be accompanied by a standby trust fund. Standby trust funds are discussed
in more detail in Section 3.6.

Both types of sureties are intended to ensure that adequate funds will be made available by the
surety, if the licensee fails to perform activities specified in its NRC-approved Reclamation and
Decommissioning Plan.

The performance bond provides assurance tnat if the licensee fails to perform its activities, as is
required in the Reclamation and Decommissioning Plan, then the surety company will either pay
the amount covered by the bond into a standby trust, or perform the responsibilities. The financial
guarantee bond stipulates that the surety will fund the standby trust fund in the amount guaranteed
by the bond, if the licensee fails to perform the activities specified in its NRC-approved Reclamation
and Decommissioning Plan.

An acceptable bond for the purposes of this document should meet the following considerations,
In addition to the general guidelines stated in Chapter 2.0.

. It is recommended that licensees wishing to use a surety bond should also establish a
standby trust fund at the same time. Both the bond and standby trust agreement should
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be submitted as evidence of financial assurance.

. The surety bond should containterms so that any funds drawn under this instrument should
be placed directly into the standby trust fund by the institution making the payment. (In this
regard, the Commission is following the approach of EPA, who imposed this requirement
afterit found that without such a mechanism, any funds drawn under a surety bond which
would be payable to the EPA would have to be paid into the U.S. Treasury and could not
be used specifically to pay for closure and postclosure care of a hazardous waste
facility(ies) (31 U.S.C. 3302(b).))

. Licensees wishing to use a surety bond should first enter into a contract with a qualified
surety. The NRC staff considers qualified sureties to be those listed in the most currently
issued-version of the U.S. Department of Treasury's Circular 5§70, which is "Surety
Companies Acceptable on Federal Bonds." Circular 570 is published approximately July
1 of each year, with periodic updates appearing in the Federal Register. Circular §70
specifies the amount of liability the surety can maintain at any point in time without
reinsurance. Also, Circular 570 lists those States in bond. A surety bond used to meet the
NRC financial assurance requirements should be signed in one of those States. The surety
bond should certify that the surety company is listed in Circular 570 and has not exceeded
its specified level of liability exposure.

. The penal sum of a surety bond must be in an amount equal to or greater than the cost
estimatesin the current Reclamation and Decommissioning Plan, which should be adjusted
to currentdollars. The licensee wishing to use this instrument should verify that the amount
and the terms and conditions are satisfactory to the NRC during the licensing review.

3.2 Irrevocable Standby Letters of Credit

A letter of credit is another financial assurance mechanism satisfactory to the NRC. This type of
letter of credit enables the NRC to provide written documentation to the issuing institution
stipulating the deposit of funds in a standby trust, when the licensee fails to perform reclamation
and stabilization activities.

A letter of credit is a binding arrangement by which the credit of one party, the ISSUER, such as

a bank, is extended on behalf of a second pa:ty, called ths ACCOUNT PARTY, to a third party the

BENEFICIARY. The licensee would be the ACCOUNT PARTY, and the NRC (or suitable State
agency) would be the BENEFICIARY. The terms for letters of credits evolved from the Uniform

Commercial Code and the Uniform Customs and Practice of Documentary Credits, published by

the International Chamber of Commerce. The first party, the ISSUER, allows the BENEFICIARY

to draw funds upon the presentation of documents in accordance with the terms of the letter of

credit.

The letter of credit mechanism allowed for NRC licensees for financial assurance is different in
major ways from standard commercial versions:

. The NRC version can only be cancelled with 80 days advance notice by certified mail to all
parties before the current expiration date, and
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. If the licensee cannot provide an altemative financial assurance mechanism within 30 days
of notification of cancellation, the NRC will cause the letter of credit to be drawn upon for
the necessary amount of reclamation, decommissioning, and any long-term surveillance
cost, and

. The NRC version should be extended automatically for at least one year if it is not
cancelled.

The issuer offers this assurance in exchange for a fee paid by the licensee. The licensee also
agrees to repay, with interest, any funds drawn through the letter of credit. The terms of the credit
arrangement between the licensee and the issuer may depend on individual circumstances and
negotiations.

Licensees should also establish a standby trust fund at the same time, if they wish to use a letter
~ of credit, and if they do not wish to have the State as the named beneficiary. Under the terms of

the letter of credit, any funds drawn under this instrument are to be placed-directlyinto the standby
trust fund by the institution making the payment. In this regard, the Commission is following the
lead of EPA, who imposed this requirement after it found that without such a mechanism, any funds
drawn under a surety bond which would be payable to the EPA would have to be paid into the U.S.
Treasury and could not be used specifically to pay for closure and post-closure care of a hazardous
waste facility(ies) (31 U.S.C. 3302(b)).

In addition to the criteria specified in Chapter 2.0, the following terms and conditions should be met
by a licensee wishing to use a letter of credit.

. The issuing institution for the letter of credit should be an entity that has the authority to
issue a letter of credit, and whose letter of credit operations are regulated and examined
by a Federal or State agency. (All domestic commercial banks and some mutual savings
banks, domestic branches of foreign banks, credit unions, and savings and loan
associations satisfy this requirement and should so certify.)

. Letters of credit should conspicuously state that they are irrevocable letters of credit and
that the bank’s undertaking should be limited to the amount of the instrument.

° The bank's obligation to pay should arise only upon the presentation of a draft or other
document(s as specified in the letter of credit, and the bank should not be called upon to
determine questions of fact or law at issue betwecn the account party and the beneficiary.

° Letters of credit should be effective and irrevocable the entire time they are in effect, during
the coverage period specified in the license. If the letter of credit ends after a one-year
period, it should be automatically renewed, unless the issuer notifies the NRC and the
account party that it is cancelling 90 days before cancellation.

° The letter of credit should contain a definite time period over which it is effective.

. The letter of credit should include the letter of credit number, name of the insurer, date,
license number, name and address of mill, and the amount of funds assured for
decommissioning, and reclamation of the site.
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° The NRC or the State is the only party authorized to draw upon the letter of credit. If the
licensee fulfills its obligations, the NRC will not draw upon the letter of credit.

° The letter of credit can be terminated by the licensee when: (1) alternate financial
assurance has been established by the licensee and approved by the NRC; or (2) when the
license has been terminated by the NRC. The only permissible evidence of termination of
the license is a written termination notice by the NRC.

3.3 Parent Company Guarantees

The NRC financial assurance requirements for uranium recovery facilities may be satisfied by the
use of a parent company guarantee: here, the licensee's parent company passes one of the two
specified financial tests and agrees to guarantee the performance of or payment for
decommissioning, reclamation, and long-term surveillance and control of the uranium recovery
facility(ies).

A parent company guarantee acceptable to NRC should state that the parent company has
adequate resources to cover the cost of decommissioningand reclamation of the uranium recovery
facility(ies). The tests used to determine that adequate resources are available are patterned after
those developed by the EPA for sites

permitted under the Resource Conservation and Recovery Act (RCRA).

However, because the domestic uranium industry currently is not economically viable, because the
risk of default consequently is higher, and because of added requirements for ground-water
remediation, the NRC is reevaluating the continued use of parent company guarantees as an
allowable financial assurance mechanism by Part 40 licensees. Until such time as the NRC
completes its reevaluation, it has enhanced the assurance provided by the parent company
guarantee in two ways. First, all licensee subsidiaries whose performance/costs are being
guaranteed by parent companies should show a positive tangible net worth. Second, the parent
company providing the guarantee should show a tangible net worth of at least $20 miillion, rather
than the $10 million previously required. The parent company, tangible net worth should be
independent of the assets and liabilities of the subsidiary for which the guarantee is being issued.

Use of this instrument requires the NRC to completely re-evaluate every parent company at least
annually, even if there has been no change in decommissioning, reclamation, and long-term
surveillance and control cost estimates for the uranium recovery facility(ies).

An acceptable parent company guarantee for the purposes of this document should have the
following characteristics:

® The authorization and capacity of the parent company to enter into the guarantee should
be certified and documentation included in the submission.

] The parent company guarantee should be signed by the authorized representative of the

parent firm's Board of Directors and by the firm's legal counsel, shall certify that the firm can
legally engage in the guarantee.
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If the guarantor is a corporation, the authorizing documentation should include a Board of
Directors' resolution or shareholders' vote or similar verification and proof that the
corporation can validly execute a guarantee under the laws of the State of its incorporation,
and its bylaws articles of incorporation.

If the guarantor is a partnership, joint venture, syndicate, or other business entity, each
party or an authorized representative for the parties with a beneficial interest, direct or
indirect, should sign the agreement.

The parent company guarantee should specify that all bound parties shall jointly and
severally liable for all litigation costs incurred by the beneficiary in any successful effort to
enforce the agreement against the guarantor.

If a registered agent for service of process is used, its name, address, and telephone
number should be listed in the parent company guarantee.

To qualify for a parent company guarantee, the parent company should hold at least 51
percent of the voting stock of the licensee's firm.

The parent company's financial statements should be audited by an independent certified
public accountant and the accountant's certification provided to NRC. If the accountant
gives an adverse opinion or a disclaimer of opinion of the financial statements, the parent
company can not qualify for the financial test. Furthermore, if the accountant gives a
qualified opinion of the financial statements, the NRC may disallow the use of the financial
test.

The parent company guarantee's financial test requirements may be satisfied by meeting
one of the two alternative sets of test criteria. The tests have a number of points in
common, but there are two important differences.

First, Alternative | requires the parent company guarantor to demonstrate financial
soundness by passing at least two of three financial ratios, while Alternative Il requires the
parent company guarantor to demonstrate financial soundness with an investment grade
bond rating. Second, Alternative | requires the parent company guarantor to have a large
amount of working capital relative to reclamation and decommissioning cost estimates,
while Alternative |l has no such requirement. Both tests require the parent company to have
a large amount Jf tangible net worta and U.S. assets relative to reclamation and closure
estimates, and a minimum absolute level of tangible net worth ($20 million). Also, the
licensed subsidiary whose performance/cost is being guaranteed should show a positive
tangible net worth.

To use the parent company guarantee as a means of satisfying a licensee's financial
requirements for reclamation, decommissioningand long-term surveillance and control, the
licensee should submit the following documents on an annual basis to the NRC.
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The parent company should provide the NRC with a letter signed by its chief financial
officer.

The chief financial ofﬁcéér of the parent company shouid Eertify in the letter that the parent
company meets the criteria of the financial test. The letter should also:

- specify the facilities to be covered by the test, including NRC license number, name,
address, and current decommissioning and reclamation cost estimates to be
covered by the test;

- indicate the date on which the required documents will, if currently unavailable, be
submitted (at the latest, within 90 days of the end of the fiscal year);

- certify that the year-end financial statements of the firm will be audited by an
independent certified public accountant.

- attest that the licensee(s) for which the guarantee is being made has a positive
tangible net worth.

(b) Accountant's Opinion

The licensee should submit to the NRC a copy of the independent certified public accountant's
opinion of the parent company's year-end financial statements-andfootnotes for the latest complete
fiscal year. A SEC 10Q form is acceptable. Additionally, the following SEC reports should be
submitted, if applicable: SEC Forms 8-K and 13D. There is no NRC suggested form or wording for
this accountant's opinion.

(c) Auditor's Special Report

The parent company should submit a special report from an independent certified public accountant
to the NRC that contains the accountant's confirmationthat the financial data containedin the letter
from the chief financia! officer can be derived from the independently audited year-end financial
statements and footnotes for the latest complete fiscal year. The auditor's special report should
also state that no matters came to the attention of the independent certified public accountant
which -caused him to believe that the information in the chief financial officer's letter should be
adjusted.

(d) Barent Company Guarantee Document

A licensee wishing to use the parent company guarantee should also submit a written guarantee
agreement to the NRC completed by the parent company. The written guarantee states that the
guarantor meets or exceeds all the requirements of the financialtest criteria, including the submittal
of the accountant's opinion, the special report, and the letter from the chief financial officer. The
written guarantee specifies that if the licensee fails to perform the required decommissioning and
reclamationactivities at the uranium recovery facility(ies), then the parent company guarantor must
do so, or set up a standby trust fund for the amount of the cost estimates for these activities.

A-13



The licensee should submit revised information annually within 90 days of the close of the
parent company's fiscal year. As with the initial submittal, the revised information should
consist of a letter from the chief financial officer, the accountant's opinion, and the auditor's
special report from an independent certified public accountant.

NRC staff may determine that a report of financial conditions, in addition to the required
annual reports, is necessary.

The NRC, based on the parent company's financial reports or any other materials, may, at
any time, determine that the parent company no longer meets the financial test criteria. If
so, the licensee should provide alternate financial assurance within 30 days after receiving
notification of this determination. The existing mechanism should not be terminated until
the alternate mechanism is effective.

The parent company, in conjunction with the licensee, should comply with 10 CFR Part 40,
40.41, Paragraph (f) regarding bankruptcy notification. Also, if either the company holding
the uranium recovery facility license or the parent company is sold or merged, the new
parent company should meet all the criteria for the financial test or the licensee should
provide an alternate financial assurance.

A parent company wishing to cancel its guarantee of financial assurance should notify the
NRC and the licensee by certified mail of its intent to cancel. Actual cancellation is not
allowed for 90 days from the receipt date of the notice of cancellation by both the licensee
and the NRC, as evidenced by the return receipts. If the licensee fails to provide an
alternate financial mechanism within 30 days of the above notification, the NRC may collect
the guaranteed monies.

The parent guarantor may request NRC approval to terminate the parent company
guaranteein two situations: (i) when alternate financial assurance has been substituted and
approved by the NRC; or, (2) when the license has been terminated by the NRC.

Licensees should ensure that the financial test criteria are still satisfied if cost estimates
increase or decrease.

Two officers of uranium recovery facility/ies) and two officers of the parent guarantor who
are authorized to bind the respective organizations should sign the agreements. A copy
of such authorization for each person signing should be attached to the parent company
guarantee. The corporate seal should be affixed.

The parent company guarantor should certify and demonstrate that it has full authority
under the laws of the State of its incorporation, its articles of incorporation and bylaws to
enter into this guarantee; and, that the guarantor has full approval from its Board of
Directors to enter into this guarantee.

3.4 Assets Held by a Third Party. Such as a State Fund
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Licensees may demonstrate financial assurance by depositing assets such as cash, certificates
of deposits, or deposits of government securities with a third party, such as a trust fund, or the
State Fund, where the uranium recovery facility(ies) is located. . If a licensee purchases several
$100,000 certificates of deposits from the same institution, it should be structured so that each is
eligible for Federal Deposit Insurance Corporation's (FDIC) insurance.

It is beyond the scope of this document to attempt to address the variety of possible contractual
mechanisms that a State could set up. However, if a licensee proposes to have a State hold its
assets, the NRC would evaluate each on a case-by-case basis. Additionally, if such a
State-administeredtrust fund had a combined feature, then the NRC will need to carefully evaluate
it to ascertain that the trust has funds clearly dedicated to meet the license's requirements for
funding of decommissioning and reclamation of the uranium recovery facility(ies).

3.5 Trusts

Atrustis a three-party agreementwhereby one party, called the GRANTOR (also called the truster)
transfers some assets to a second party called the TRUSTEE, to hold on behalf of a third party,
called the BENEFICIARY. The entire arrangement is governed by a trust agreement that sets out
the responsibilities and rights of each party. For a uranium recovery facility licensee, the licensee
is the GRANTOR, a bank or other entity would be the TRUSTEE, and the NRC (or the State where
the uranium recovery facility(ies)is located) would be the BENEFICIARY. The licensee, as grantor,
deposits assets into the trust fund which is held in trust by the trustee. The funds are then available
if necessary to pay for decommissioning, reclamation, and long-term surveillance and control of
the uranium recovery facility(ies).

The trustee is empowered to invest the funds during the existence of the trust. Trustee investments
may be limited by State law. Any investmentincome accrues to the trust, and reduces the amount
the licensee must put into it. The licensee usually pays a fee for the trust services provided.

An acceptable trust for the purposes of this document should comply with the following criteria.
] A tfustee should be an entity that has the legal authority to act as trustee and whose trust

operations are regulated and examined by a Federal or State agency. The trustee should
certify that it has this legal authority.

° The wording of the trust language should be irrevocable; that is, it cannot be changed or
terminated by the licensee, except with the written agreement of both the trustee and the
beneficiary.

° The trust should contain at all times sufficient assets to accomplish decommissioning,

reclamation, and long-term surveillance and control of the site. The licensee remains
responsible at all times for the full amount of decommissioning, reclamation, and any
long-term surveillance and contro! of the uranium recovery facility(ies).

] The trust agreement should be signed by both the licensee and the trustee. It should also
identify the uranium recovery facility and the cost estimates, as well as identifying the liquid
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assets used to establish the trust fund.

A trust fund can contain more than interest-bearing cash deposits. Liquid assets such as
government securities or notes can be placed in trusts. However, if a non-cash item such
as trust receipts are placed in it, then special consideration should be given to ensure
proper asset evaluation. (A trust receipt is an instrument acknowledging that the licensee
holds items of inventory for sale in trust for the trustee.) If other types of assets were
allowed, the trustees should agree to pay the governmental authority a stipulated cash
amount. NRC will refuse to allow assets of a speculative nature or of uncertain value to be
placed in trust. NRC may require a licensee submitting non-cash assets to pay for an
independent appraiser to periodically evaluate the value of such assets. If assets other
than cash are deposited into the trust fund, it may be necessary for the trustee to buy and
sell securities with the approval of government staff, or to take other steps to manage the
assets in order to maximize their value. However, unless specified under the terms of the
trust, a trustee should invest under a "reasonably prudent" investor standard as defined by
statute or case of the jurisdiction where the trust is located.

The NRC-staff would consider any individual or organization for the position of trustee in
addition to financial institutions, who can succeed in obtaining insurance for the position.
(This type of insurance is currently available and is commonly obtained by banks and by
other financial institutions.) .

The terms of the trust should define the investment responsibilities of the trustee.

The trustee should have possession of the assets or funds placed in trust by the party who
created the trust. The trustee should have the legal interest in the funds, since he has
control over it, can sue to protect it, and is responsible for its preservation.

The trustee should be under a fiduciary duty to comply with the terms of the trust, and,
unless the trust provides otherwise, should be liable for breaches of this duty.

The trustea is allowed to invest in time or demand deposits of the trustee institution, up to
the amount insured by law. The trustee is permitted to put trust fund assets into any
appropriate, common, commingled, or collective trust fund created by the Trustee," in other
words, a common trust.

Once the trust fund is established, the licensee should make addiﬁonal necessary
payments into the trust fund so that sufficient funds are available to reflect any changes in
the cost estimates for site decommissioning, reclamation, and long-term surveillance and
control.

The trust agreement should contain language requiring the trustee to submit annually to the
licensee and NRC a statement of the valuation of the assets in the trust funds, detailingthe
results of investment activity and the expenses levied against the fund. Securities in the
trust fund should be valued at their market value no more than 60 days before the
anniversary date of the fund. The licensee may object, in writing, to the trustee's
investment activities or to expenses levied against the trust fund within 90 days of receiving
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the valuation statement. However, if objections do exist, the licensee is still obligated to
deposit the necessary funds into the trust to ensure that the amount available is equal to
the cost estimates in the approved Plan. :

® If the licensee selis or transfers operating responsibility for the facility(ies) for which the trust
fund provides financial assurance, the trust fund will not automatically transfer to the next
owner. The NRC would have to approve a new financial assurance through the license
condition for the facility(ies). The new licensee could enter into an agreement with the old
licensee, by which the trust fund is transferred to the new owner. This, however, would
require amendments to the trust agreement that should be approved by the trustee and the
NRC.

® The licensee should alert the trustee that it is responsible for annual valuations of the trust;
for notifying the NRC if the licensee fails to make payment when directed to do so by the
Commission; and for making payments out of the trust fund at the direction of the NRC.

[ A change in trustee will not affect the existence of the trust itself. The trustee may be
changed if the licensee is dissatisfied with the performance of the trustee or if the trustee
resigns; the trustee should be changed if the trustee institution enters bankruptcy or ceases
to meet the trustee qualifications For either case, the trustee can be changed only upon
agreement by the licensee, the new trustee, and the NRC. The trust agreement should be
signed by the licensee and the trustee and be properly notarized.

° The amount of coverage should refiect NRC-approved cost estimates for reclamation and
decommissioning for the uranium recovery facility(ies).

. The licensee, its successors or the trustee has the responsibility for completing reclamation
and decommissioning. The trust agreement should state that disbursements by the trustee
for reclamation, decommissioning, and long-term surveillance and control expenses shall
be approved by the NRC (or other Beneficiary) before release.

3.6 Other Considerations Such as Standby Trusts

It is recommended that a licensee include a standby trust fund when submitting a letter of credit
or surety bond (performance or financial gu:rantee) to comply with the financial assurance
requirements of 10 CFR Part 40, Appendix A. In the event of a licensee failure to reclaim the
licensed site in accordance with its approved reclamation and decommissioning plan, monies from
surety bonds and letters of credit should be paid to a standby trust. Parent company guarantors
also have the option of submitting (and funding) a standby trust fund, instead of actually performing
such activities.

The purpose of the standby trust is to receive any funds that may eventually be paid by the surety
company, financial institution issuing the letter of credit, or parent company. NRC recommends
the use of standby trusts because without such an instrument, 31 U.S.C. 3302(b) requires NRC
to deposit any assets received from the surety bond or letter of credit (or, if applicable, the parent
company guarantee) directly into the U.S. Treasury.
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Standby trust funds are similar to trust funds as described in Section 3.5, except that the following
activities are not required with the standby trust:

- regular payments into the standby trust; (It is only funded If the surety bond, parent
company guarantee, or letter of credit is collected);

- updating the trust agreement to show current cost estimates and annual valuations;
and,

- notices of nonpayment to the NRC.

3.7 Other Financial Assurances

NRC considersthe previously described financial assurances to be common, standardizedfinancia
mechanisms that would adequately provide financial security for the purposes of this document.
Additionally, the staff will consider other financial assurances on a case-by-case basis, provided
the licensee can demonstrate that the method provides an adequate degree of security, and also
meets the generic guidelines mentioned in Chapter 2.0. Licensees may propose a combination of
the financial assurances discussed above, with the exception of parent company guarantees, which
may not be used in combination with other financial mechanisms. However, NRC would have to
approve such combinations.

4.0 DETERMINING SITE-SPECIFIC RECLAMATION AND DECOMMISSIONING COST
ESTIMATES

As required under Criterion 9 of 10 CFR Part 40, Appendix A, the licensee shall supply sufficient
information for NRC to verify that the amount of coverage provided by the financial assurance
accounts for all necessary activities required under the license to allow the license to be terminated
Cost estimates for the following activities (where applicable) should be submitted to NRC with the
initial license application or reclamation plan and updated annually, as specified in the license and
as provided in the technical criteria of Appendix A of 10 CFR Part 40. Cost estimates should be
calculated on the basis of completion of all activities by a third party. Unit costs, calculations,
references, assumptions on equipment and operator efficiencies, etc., should be provided.

4.1 Detailed Cost Inf tion Breakd for In-Situ Facilit

The detailed cost information necessary to verify the cost estimates for the above categories of
closure work is described in the following outline.

4.1.1 Facility Decommissioning

In Situ Facility Decommissioning - This includes dismantling, decontamination and disposal of all
structures and equipment. This may be accomplished in two phases. In the first phase, only the
equipment not used for ground-waterrestorationis removed. The remaining equipment would be
removed in a second phase, when ground-water restoration and well plugging are complete. The
buildings used for the in-situ operations may be decontaminated and released for unrestricted use.
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A. Salvageable building and equipment decontamination (list). For each building or pieces of
equipment listed, the following data should be provided.

1. Labor for dis';ﬁ'féhhtling and decontamination
a.

O

Person-hours and categories of labor

b. Average hourly wage for each category

c. Total labor cost (benefits, insurance, etc., and all labor overhead should be
included here or calculated on the basis of total project labor)

2. Equipment and material for dismantling and decontamination

a. itemization of equipment and material to be used for decontamination

b. ltemized cost for material and equipment cost per hour listed in (a) above
(equipment costs should include hourly operating, ownership and overhead
expenses)

c. Operating hours for each piece of equipment

d. Total equipment and material, cost

B. Non-salvageable building and equipment disposal
1. List of major categories of building and equipment to be disposed of and their
- corresponding quantities

a.

caoo

Structures (list each major) (tons of material and building volume in cubic
feet) :

Foundation concrete (cubic yards)

Process equipment (tons)

Piping & insulation (lump sum)

Electrical & Instrumentation (lump sum)

2. Unit cost of disposal for each item above (Include equipment, labor, material,
transportation, and disposal costs)

3. List and state how each chemical solution within the mill area will be disposed,
along with the associated cost of disposal

4. Total cost

C. Restoration of contaminated areas (ore storage pad, access roads, process area, evaporation
pond residues, etc.)

Removal and Disposal of Evaporation Pond and Residues - These materials should be transported
to a licensed tailings area or licensed disposal site in accordance with 10 CFR 40, Appendix A,
Criterion2. The quantity of material to be removed, the distance to the disposal site, and the fees
charged by the receiving facility are important considerationsin determiningthe costs of disposal.

Reclamation - This entails recontouring the well fields and evaporation ponds and placing top soil
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or other materials acceptable to NRC. This may also include revegetation.

1. Removal
a. Area, depth and quantity of material to be removed (cubic yards, or size of
liner if appropriate)
b. Unit cost (include excavation, loading, transportation and deposition)
c. Total cost (equipment and labor)
2. Revegetation
a. Area to be revegetated (acre)
b. Unit cost (include fill material, replacing topsoil, and revegetation cost)
c. Total cost (equipment, labor and materials)

4.1.2 Ground-Water Restoration and Well Plugging
In Situ Site Ground-Water Restoration - In most cases, ground-water restoration consists of ground
water sweeping and water treatment with partial reinjection. The water treatment equipment used
during the uranium recovery phase of the operation is generally suitable for the restoration phase.
The capital cost of this equipment is usually absorbed during the initial stages of the operation,
leaving only the costs of operation, maintenance and replacementfilters for the restoration phase.
However, if additional or replacement equipment will be required for restoration, associated costs
should be detailed here.
A. Method of restoration

1. projected length of time required to complete restoration
B. Volume of aquifer required to be restored

1. area and thickness of aquifer

2 number of required pumping cycles (pore volumes)

3. cycling time

C. Labor and equipment cost estimates associated with aquifer restoration (e.g., reverse osmosis
unit)

D. Verification sample analysis

1. number of samples
2. unit cost for sample collection and analysis (per sample)
3. total cost for verification sample analysis
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E. Well plugging

1. number of drill holes to be plugged
2. depth and size of each drill hole
3. material to be used for plugging—include acquisition, transportation, and plugging
4. total cost for well plugging
F. Total cost for ground-water restoration

~ 4.1.3 Radiological Survey and Environmental Monitoring

Radiological Survey - Gamma surveys and soil samples for radium in areas to be released for
unrestricteduse. Soils around the mill building, well field, evaporation ponds and process buildings
should be analyzed for radium content. A gamma survey of all areas should be made before
release for unrestricted use. All equipmentreleased for unrestricted use should be surveyed and
records maintained.

A. Soil samples for radium-226

B Decommissioning equipment and building smear samples
C. Gamma survey

D Environmental monitoring

Costs of labor, materials and analysis for continuation of environmenta! monitoring and
inspection program throughout reclamation

E. Total cost
1. Number of each kind of sample listed above
2. Unit cost for sample and analysis (price per sample)
3. Total cost for radiological survey

4.1.4 Project Management and Miscellaneous Costs

Itemize estimated costs associated with project management, engineering changes, mobilization
costs, legal expenses, power costs during reclamation, quality control radiological safety costs, etc.

4.1.5 Labor and Equipment Overhead, Contractor Profit
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Overhead costs for labor and equipment and contractor profit may be calculated as separate items
or loaded into hourly rates. If included in hourly rates, the unit costs should identify the
percentages applied for each area.

4.1.6 Contingency

The licensee should include a contingency amount to the total cost estimate for the final site
closure. The staff currently considers a 15 percent engineering contingency to be an acceptable
minimum amount. Additionally, the licensee should include a 10 percent minimum contingency for
contract administration, in the event the licensee defaults, and the State or Federal Government
is required to administer a contract to carry out the licensee's reclamation and decommissioning
responsibility.

4.1.7 Adjustments to Surety Amounts

The licenseeis required by 10 CFR 40, Appendix A, Criterion 9 to adjust its cost estimates annually
to account for inflation and changes in reclamation plans. The submission should be in the form
of a request for amendment to the license.

A. Adjustments for Inflation

The licensee should submit a revised surety incorporating adjustmentsto the cost estimates
for inflation ninety (90) days before each anniversary of the effective date of the surety
instrument or as specified in the license. The adjustment should be made using the
inflation rate indicated by the change in the Consumer Price Index published by the U.S.
Department of Labor, Bureau of Labor Statistics.

B. Changes in Plans
- Changes in the process such as size or method of operation.

- Licensee-initiated changes in reclamation plans or reclamation/decommissioning
activities  -rformed.

- Adjustments to reclamation plans required by the NRC.

- Proposed revisions to reclamation plans should be thoroughly documented and cost
estimates and the basis for cost estimated detailed for NRC review and approval.
Where a licensee is authorized by the NRC to secure a surety arrangementwith the
State, no reduction to the surety amount shall be initiated without prior NRC
approval. Copies of all correspondencerelating to the surety between the licensee
and the State shall be provided to the NRC. If authorized by the NRC to maintain
a surety with the State as the beneficiary, it is the responsibility of the licensee to
provide the NRC with verification of same, ensure that the agreement with the State
specifically identifies the financial surety's application to the entire facility.
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All costs (unit and total) are to be estimated on the basis of independent contractor costs (include
overhead and profit in unit costs or as a percentage of total). Equipment owned by the licensee
and the availability of licensee staff should not be considered in the estimate, to reduce cost
calculations. All costs should be based on current year dollars. Credit for salvage value is
generally not acceptable on the estimated costs.

The NRC staff review may include a comparison of unit cost estimates with standard construction
cost guides (e.g., Dodge Guide, Data Quest) and discussions with appropriate State or local
authorities (highway cost construction). The licensee should provide supporting mformatnon or the
basis for its selection of the unit cost figures used in its estimates.

A-23



