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ABSTRACT

This TStandard Review Plan (SRP) for the Review of a License Application for a Fuel Cycle
Facility' (NUREG-1 520) provides guidance to the staff reviewers in the U.S. Nuclear Regulatory
Commission (NRC), Office of Nuclear Material Safety and Safeguards (NMSS) who perform
safety and environmental impact reviews of applications to constriuct or modify and operate
nuclear fuel cycle facilities. As such, this SRP ensures the quality, uniformity, and predictability
of the staff reviews. This SRP also makes information about licensing acceptance criteria
widely available to interested members of the public and the regulated industry" Each SRP:
section addresses the responsibilities of the staff reviewers, the matters that they review, the
Commission's regulations pertinent to specific technical matters, the acceptance criteria used
by the staff, the process and procedures used to accomplish the review, and the conclusions
that are appropriate to summarize the review.

This SRP also addresses the long-standing health, safety, and environmental protection
requirements of Title 10, Parts 20 and 70, of the Code'of Federal Regu&1&oion (10 CFR Parts 20
and 70) as well as the amended accident safety requirements reflected in the new Subpart H of
10 CFR Part 70. For example, the chapters concerning radiation safety, environmental
protection, emergency management, and decommissioning contain acceptance criteria that are
primarily set by regulations that remained unaffected by the recent revision to 10 CFR Part 70.

The new Subpart H of 10 CFR Part 70 identifies risk-informed performance requirements and
requires applicants and existing licensees to conduct an integrated safety analysis (ISA) and
submit an ISA Summary, as well as other information. Chapters 3 (ISA) and 11 (Management
Measures) of this SRP are the primary chapters that address the staffs review in relation to the
performance and other related requirements of Subpart H.

This SRP is not a substitute for NRC. regulations and compliance is not required. The
approaches and methods in this report are provided for information only. Methods and solutions
different from those described in this report will be acceptable if they provide a basis for the staff
to make the determination needed to issue or continue a license.

This SRP focuses on safety and environmental impact reviews. Review criteria applicable to
the safeguards sections of license applications were developed earlier and are published in
NUREGs 1280 and 1065.1

1 Standard format and content guides for Fundamental Nuclear Material Control Plans

Abstract 
iii 
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10 DECOMMISSIONING

10.1 PURPOSE OF REVIEW

The purpose of the review of the applicant's decommissioning plans Is to determine with
reasonable assurance that the applicant will be able t6 decommission the facility safely and In
accordance with NRC requirements.

At the time of the initial license application and again at license renewal, the applicant/licensee
may be required to submit a decommissioning funding plan (DFP). The purpose of the NRC's
evaluation of the DFP is to determine whether the applicant/licensee has considered
decommissioning activities that may be needed in the future, has performed a credible site-
specific cost estimate for those activities, and has presented the NRC with financial assurance
to cover the cost of those activities In the future. The DFP, therefore, should contain an
overview of the proposed decommissioning activities, the methods used to determine the cost
estimate, and the financial assurance mechanism. This overview must contain sufficient detail
to enable the reviewer to determine whether the decommissioning cost estimate Is reasonably
accurate.

If required by 10 CFR 70.38(g), the licensee must also submit, for NRC approval a
decommissioning plan (DP) before beginning Its decommissioning actions. The DP must detail
the specific decommissioning activities to be performed, and must describe the radiation
protection procedures that will be used to protect workers, the public, and the environment
during decommissioning. This information must be sufficient to the reviewer to assess the
appropriateness of the decommissioning activities and the adequacy of the procedures to
protect the health and safety of workers, the public, and the environment. It must also update
the cost estimate originally presented in the DFP to Undertake the facility decommissioning.
Approval of a DP is often obtained through application for a license amendment. The reviewer
must ascertain that the applicant understands the decommissioning requirements and
procedures, and commits to the protection of the health and safety of workers, the public and
the environment during decommissioning.

10.2 RESPONSIBILITY FOR REVIEW

Primary: Licensing Project Manager

Secondary: Environmental Reviewer.
Technical and Financial Specialists in the Division of Waste Management

Suoportina: Fuel Facility Inspection Staff

10.3 AREAS OF REVIEW

The reviewer will evaluate the applicant's DFP and/or OP in accordance with the ONMSS
Decommissioning Standard Review Plan' NUREG-1 727.

Before beginning to review starting the DFP or DP, the reviewer should first evaluate the
applicant's proposed "Environmental Protection Measures' (SRP Chapter 9) and, specifically,
the commitments to minimize waste associated with decommissioning, as well as the "Radiation
Protection Program" (SRP Chapter 4) as It applies to radiological decontamination and
management of radiological effluents... - - - : -

Decommissioning '10-1
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10.4 ACCEPTANCE CRITERIA

10.4.1 Regulatory Requirements

The following NRC regulations require planning, financial assurance and recordkeeping for
decommissioning, as well as procedures and activities to minimize waste and contamination:

I 10 CFR 70.22(a)(9) 'Decommissioning Funding Plant

1 10 CFR 70.25 'Financial Assurance and Recordkeeping for
Decommissioning'

I 10 CFR 70.38 "Expiration and Termination of Licenses and
Decommissioning of Sites and Separate Buildings
or Outdoor Areas*

I 10 CFR 20.1401-1406 'Radiological Criteria for License Termination'
(Subpart E)

10.4.2 Regulatory Guidance

The 'NMSS Decommissioning Standard Review Plan,' NUREG-1727, defines relevant
regulatory guidance and appropriate acceptance criteria for DFPs and DPs contained in license
applications and/or amendment requests.

10.5 REVIEW PROCEDURES

The primary reviewer will evaluate the application against the NRC requirements and
acceptance criteria Identified In the 'NMSS Decommissioning Standard Review Program.' This
review will be supplemented (as appropriate) by a detailed review of any contamination and
waste minimization plans submitted by the applicant in response to 10 CFR 20.1406. The
reviewer will also coordinate with the principal reviewers for environmental protection listed in
(Chapter 9), to confirm the review of a new applicant's plans to minimize for waste, as well as
plans for existing licensees to minimize contamination and reduce exposures and effluents as
part of the radiation protection program established under 10 CFR Part 20. The purpose of this
coordination Is to ensure that any Issues that are relevant to the environmental review are
properly conveyed to the primary reviewers for consideration and resolution as part of the
review discussed in Chaptdr 9. Similarly, any decommissioning Issues that arise in the
environmental review that are best suited for review using guidance In this chapter are
conveyed to the primary reviewer for consideration and resolution.

If the decommissioning review identifies the need for the applicant to submit information that
has not already been included in the application, the reviewer will document these additional
information needs in a request for additional information (RAI). The RAI transmitted to the
applicant will specify a reasonable amount of time (e.g., 30 to 60 days) for the applicant to
reply. Failure of the applicant to provide the requested Information by the specified date, or on
an alternative schedule that is mutually agreeable, could be grounds for terminating or
suspending the application review.

In accordance with the Fuel Cycle and International Safeguards Branch licensing manual, the
primary reviewer will coordinate'with the Division of Waste Management to obtain appropriate
technical assistance in reviewing proposed DPs and financial assurance measures. The

Decommissioning 10-2 NUREG-1520
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primary reviewer will coordinate with reviewers assigned by the Division of Waste Management
incorporate, as appropriate, RAls and review findings In licensing correspondence and SERs
related to decommissioning.

10.5.2 Safety Review

The reviewer should perform a safety analysis against the acceptance criteria In the 'NMSS
Decommissioning Standard Review Plan," NUREG-1727, to ensure that the proposed
decommissioning methodology, principal remediation activities, and worker and environmental
radiation protection programs are acceptable.

10.6 EVALUATION FINDINGS

If the applicant provides sufficient Information to satisfy the acceptance criteria and
requirements Identified in Section 10.4, the staff will conclude that the DFP or DP evaluation is
complete and satisfactory. The primary reviewer will prepare an SER for the Licensing Project
Manager, in support of the licensing action. This SER should address each topic area
reviewed, and Including an explanation of the bases for the reviewers' conclusions, why the
NRC has reasonable assurance that the DFP or DP should be considered acceptable. The
SER may also Include license conditions where the application is deficient. The SER should
include a summary statement of what was evaluated and. The staff will document its evaluation
as follows:

The NRC staff has evaluated the applicant's/licensee's plans and financial
assurance for decommissioning In accordance with the" NMSS Decommissioning
Program Standard Review Plan," NUREG-1727. On the basis of this evaluation, the
NRC staff has determined that the applicant's/icensee's plans and financial
assurance for decommissioning comply with the NRC's regulations, and provide
reasonable assurance of protection for workers, the public, and the environment.

10.7 REFERENCES

Code of Federal Regulations, Title 10, Part 70, uDomestic Licensing of Special Nuclear
Material."

Orlando, D.A., et al., 'NMSS Handbook for Decommissioning Fuel Cycle and Materials
Licensees," NUREGIBR-0241, U.S. Nuclear Regulatory Commission, 1997.

U.S. Nuclear Regulatory Commission, 'NMSS Decommissioning Standard Review Plan,"
NUREG-1727,September 2000.

Accession #: ML01 3370403

Decommissioning 
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ABSTRACT

As part of its redesign of the materials licensing program, the U.S. Nuclear Regulatory
Commission (NRC) Office of Nuclear Material Safety and Safeguards (NMSS) consolidated and.
updated numerous decommissioning guidance documents into this three-volume NUREG.
Specifically, the three volumes address the following topics:

(1) "Decommissioning Process for Materials Licensees";

(2) "Characterization, Survey, and Determination of Radiological Criteria"; and

(3) "Financial Assurance, Recordkeeping, and Timeliness."

This NUREG series is intended for use by NRC staff, licensees, and others.

Volume 3 of the NUREG series provides guidance on the technical aspects of compliance with
"Timeliness in Decommissioning of Materials Facilities" (59 FR 36026) (the Timeliness Rule);
the financial assurance requirements set forth as part of the decommissioning rulemaking in 1998
(53 FR 24018); and the recordkeeping requirements set forth as part of the technical and financial
criteria for decommissioning licensed nuclear facilities (53 FR 24018 and 58 FR 39628).
Specifically, Volume 3 provides guidance relevant to demonstrating compliance with
10 CFR 30.35, 30.36,40.36,40.42, 70.25, 70.38, 72.30, and 72.54. This guidance takesa
risk-informed, performance-based approach to the demonstration of compliance. Licensees
should use this guidance in preparing decommissioning plans, license termination plans, final
status surveys, and other technical decommissioning reports for NRC submittal. NRC staff will
use this guidance in reviewing these documents and related license amendment requests. This
three-volume guidance replaces NUREG-I 727 ("NMSS Decommissioning Standard Review
Plan') and NUREG/BR-0241 ("NMSS Handbook for Decommissioning Fuel Cycle and
Materials Licensees").

PAPERWORK REDUCTION ACT STATEMENT

The information collections contained in this NUREG are covered by the requirements of
10 CFR Parts 19, 20, 30, 33, 34, 35, 36, 39, 40, 51, 70, 72, and 150 which were approved by the
Office of Management and Budget, approval numbers 3150-0044, 0014, 0017, 0015, 0007,
0010, 0158, 0130, 0020, 0021, 0009, 0132, and 0032.

PUBLIC PROTECTION NOTIFICATION

If a means used to impose an information collection does not display a currently valid OMB
control number, NRC may not conduct or sponsor, and a person is not required to respond to, the
information collection.

... NUREG-1757, Vol. 3



4 FINANCIAL ASSURANCE OVERVIEW

NRC regulations at 10 CFR 30.35, 40.36, 70.25, and 72.30 specify the 'requirements for certain
licensees to provide financial assurance for-decommissioning'.' The requirement to provide,
financial assurance is based on the authorized possession limits specified in the NRC license.' In
general, above a threshold quantity of radioactive material, the licensee must provide increasing
amounts of financial assurance as its authorized possession limit increases. Financial assurance
may be provided in certain prescribed amounts'where the authorized possession limit falls within
specified bounds. The threshold quantities and specified bounds are listed in 'Appendix A.2.
Such licensees must provide the NRC with'a certification of financial assurance and the original
financial instruments obtained to' guarantee that funds will be available for decommissioning. A
licensee with authorized possession limits greater than the upper bound of the prescribed
amounts must perform a site-specific cost'estimate to determine the amount of financial
assurance required. 'Such licensees must provide the NRC with a DFP, which'includes the
original financial instruments and a certification of financial assurance. Part 72 licensees must
submit a DFP but are not required to submit the originals'of the financial instruments or a
certification of financial assurance. This information is typically presented to NRC for review
and approval in the license application or renewal. The information in the DFP is updated
periodically to reflect changes in the cost of decommissioning. Later the information is updated
in the DP.

A certification of financial assurance is a statement by the licensee that a prescribed amount of
funding'has been obtained for decommissioning. The amount is established in NRC regulations
and is summarized in the introduction to Appendix A to this volume.

A DFP outlines the work required to decommission a facility, provides a site-specific cost
estimate for the decommissioning, and states that the funds necessary to complete the
decommissioning have been obtained. 'In'general, the cost estimate should provide for'
decommissioning the facility to allow unrestricted release. The estimate should assume the work
will be performed by an independent third-party contractor and not take credit for salvage value
or reduced taxes'. However, for certain sites where the licensee provides a viable alternative
approach, or alternative basis for the cost estimate, the DFP may be approved if the approach
provides sufficient assurance of funding for decommissioning.

The objective of NRC's financial assurance requirements is to ensure that a suitable mechanism
for financing the decommissioninig'of licensed facilities is in place in'the 'event that' a licensee is
unable or unwilling to complete decommissioning. Financial assurance is achieved through the
use of financial instruments. Some financial instruments provide a special account into which
the licensee may essentially prepay the applicable costs. Other financial instruments guarantee
funding by a suitably qualified third party, thereby providing "defense in depth" in the event the
licensee is unable or'unWilling to pay these costs when they arise. Financial assurance for
decommissioning must be obtained prior to the commencement of licensed activities or receipt of
licensed material, and it must be maintained until termination of the license. If the license is
being terminated under restricted conditions, then financial assurance for site control and
maintenance must be obtained prior to license termination. The amount of financial assurance

4-1 NUREG-1 757, Vol. 3
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FINANCIAL ASSURANCE OVERVIEW

obtained is often based on a site-specific cost estimate and must be increased if the cost estimate
increases. Under NRC regulations, a number of different types of financial instruments may be
used to demonstrate financial assurance, including trusts, letters of credit, surety bonds, and
guarantees.

This chapter provides guidance to NRC licensees and license applicants on how to demonstrate
financial assurance for decommissioning and, if applicable, for site control and maintenance
following license termination. It also addresses the financial assurance requirements that apply
when the license will be terminated for unrestricted release and when the license will be
terminated under restricted conditions. Appendix A establishes a standard format for presenting
the information to NRC that will (a) aid the licensee or license applicant in ensuring that the
information is complete, (b) help ensure that applicable requirements in 10 CFR Parts 30, 40, 70,
and 72 have been met, and (c) help achieve the intent of the regulations, which is to ensure that
the decommissioning of all licensed facilities will be accomplished in a safe and timely manner
and that licensees will provide adequate funds to cover all costs associated with
decommissioning and, if applicable, with site control and maintenance.

Unlike other materials licensees, Part 72 licensees are not required to submit originals of the
financial instruments used to provide financial assurance. Financial assurance for Part 72
licenses is administered by the Office of Nuclear Reactor Regulation in conjunction with
financial assurance for the associated reactor. For Part 72 licenses that are not associated with a
reactor, NMSS may perform the financial assurance review in accordance with the guidance of
this volume.

This volume does not address the financial assurance requirements in 10 CFR Part 50.

This applies only to licensees and license applicants covered under the following parts of
10 CFR:

* Part 30-Byproduct Material. Financial assurance requirements can be found in 10 CFR 30.35
and 30.36.

* Part 40Source Material (except uranium recovery facilities). Financial assurance
requirements can be found in 10 CFR 40.36 and 40.42.

* Part 70-Special Nuclear Material. Financial assurance requirements can be found in
10 CFR 70.25 and 70.38.

* Part 72-Independent Storage of Spent Nuclear Fuel. Financial assurance requirements can be
found in 10 CFR 72.30 and 72.54.

a Part 20 (Subpart E)-License Termination. Financial assurance requirements can be found in
10 CFR 20.1403.

NUREG-1757, Vol. 3 4-2



FINANCIAL ASSURANCE OVERVIEW

Other documents also address the decommissioning financial assurance requirements. Guidance
on uranium recovery facilities under Part 40 is provided in "Technical Position on Financial
Assurances for Reclamation, Decommissioning, and Long-Term Surveillance and Control of
Uranium Recovery Facilities" (NRC 1988). Information on low-level waste disposal facilities
under IOCFR Part 61 is provided in Revision 1 of NUREG-1199, "Standard Format and
Content of a License Application fora Low-Level Radiative Waste Disposal Facility"
(NRC 1988), and Revision 3 of NUREG-1200, "Standard Review Plan for th&Review of a
License'Application for a Low-Level Radioactive Waste Disposal Facility" (NRC 1994).

The information in this volume is taken directly from the Standard Review Plan (SRP)
(NUREG-1727). The SRP.was developed specifically for reviewing DPs written to comply with
the License Termination Rule (LTR). There has been some minor editing to remove redundancy
and use consistent terminology in this document, but the essential information is the same. The
difference in writing styles between the documents is because of different objectives and
different authors for the documents. While there is some difference in writing style, this was the
most efficient means to capture the contents of the SRP, which was recently finalized after
significant public comment.

The financial assurance demonstrations discussed below are independent of the cost-benefit
analysis required as part of the demonstration that residual radioactivity has been reduced to a
level that is as low as reasonably achievable (ALARA). Appendix N of Volume 2 of this
NUREG report includes guidance on preparing and reviewing the cost-benefit calculation for the
ALARA analysis.

Note that throughout the remainder of this section, the term "licensee" is used generally
to refer to licensees, applicants, and other responsible parties.

FINANCIAL ASSURANCE DEMONSTRATIONS REQUIRED AT LICENSE
APPLICATION OR RENEWAL:

At the time of license application or renewal, licensees who are authorized to possess nuclear
materials in excess of certain thresholds specified in 10 CFR Part 30, 40, or 70 must submit a
certification offinancial assurance to`demonstrate that sufficient funds will be available when
needed for decommissioning the licensed facility (as specified in 10 CFR 30.35(b)(2), 30.35(e),

*40.36(b)(2), 40.36(d), 70.25(b)(2),70.25(c)(2), 70.25(c)(3), and 70.25(e)). The amount of
financial assurance certified must be either the prescribed amount specified in NRC regulations,
or the amount of the cost estimate provided in the DFP. (Part 72 licensees cannot submit a
prescribed amount of financial assurance, they must submit a DFP.)

* A DFP is based on a site-specific cost estimate for decommissioning.

* A certification of financial assurance relies on coverage levels specified in NRC regulations.

4-3 NUREG-1757, Vol. 3



FINANCIAL ASSURANCE OVERVIEW

Licensees may choose among a number of different mechanisms to comply with the financial
assurance requirements for decommissioning. The following financial assurance "methods" are
specifically allowed under 10 CFRParts 30, 40, 70, and 72:

* Prepayment. Under this method, the licensee provides advance decommissioning funding in
full using an account segregated from licensee assets and outside the licensee's administrative
control. Acceptable prepayment mechanisms include trust funds, escrow accounts,
government funds, certificates of deposit (CDs), and deposits of government securities.

* Surety, insurance, or guarantee. Under this method, an entity with adequate financial strength
(e.g., bank, insurer, or other financial institution) guarantees that the required amount of funds
will be available whenever needed. Acceptable surety, insurance, or guarantee mechanisms
include surety bonds, letters of credit, lines of credit, insurance policies, parent company
guarantees, and self-guarantees.

* External sinkingfind. This method allows a licensee to gradually prepay for
decommissioning by combining the use of a partially funded prepayment instrument
(e.g., a trust or escrow) with a surety bond, a letter of credit, or insurance covering the
unfunded balance.

* Statement of intent. This method is a commitment by a Federal, State, or local government
licensee to request and obtain decommissioning funds from its funding body, when necessary.
A Statement of Intent needs to state the estimated cost of decommissioning, as required in )
NRC regulations, as well as a demonstration that the party signing the statement has the
authority to make such a statement on behalf of the government. The signatory should be the
head of the agency or the designee.

Licensees may also use combinations of the above instruments, except in the case of parent
company guarantees and self-guarantees, which cannot be combined with other mechanisms.

Note that a DFP must contain a certification of financial assurance. The licensee must include a
signed original (or signed duplicate original) of the financial mechanism(s) obtained to satisfy the
requirements for decommissioning, whether using a certification of financial assurance alone or
a DFP.

Note that Part 72 has different requirements. The DFP submitted under Part 72 does not require
a certification of financial assurance. In addition, licensees providing financial assurance under
Part 72 are not required to submit originals of the financial instruments obtained to satisfy
financial assurance requirements.

FINANCIAL ASSURANCE DEMONSTRATIONS REQUIRED AT THE
END OF LICENSED OPERATIONS

At the end of licensed operations, licensees must maintain all financial assurance established
pursuant to 10 CFR Parts 30, 40, 70, or 72. In addition, licensees must submit a DP (a) if such a
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plan is required by a license condition, or (b) if the procedures and activities necessary to carry
out decommissioning (and, if applicable, site control and maintenance) have not been approved
by NRC and these procedures could increase the potential health and safety impacts to workers or
the public.

A DP must include the following:

* an updated, detailed cost estimate for decommissioning,

* a comparison of that estimate with present funds' set aside for decommissioning, and

* a plan for assuring the availability of adequate funds for completion of decommissioning.

If the license is being terminated under restricted conditions, the DP also must include estimated
costs for control and maintenance of the site, along with financial assurance coverage for these
costs. In addition to the cost estimate and financial assurance mechanism(s), the financial
assurance demonstration in a DP should contain a description of the means the licensee will
employ for adjusting the cost estimate and associated funding level over any storage or
surveillance period.

Licensees may choose among the mechanisms listed above to comply with the financial
assurance requirements for decommissioning and, if applicable, for site control and maintenance.
However, external sinking funds may not be used to cover costsifor site control and maintenance.
In addition, if the license is being terminated under restricted conditions, 10 CFR 20.1403 allows
financial assurance to be provided through special arrangements with a government entity that
assumes custody and ownership of the site.

NRC staff will evaluate the decommissioning financial assurance demonstrations submitted by
licensees pursuant to the requirements in 10 CFR Parts 30, 40, 70, and 72. NRC staff will
evaluate the licensee's financial assurance demonstration to ensure that sufficient funds will be
available to carry out decommissioning activities and site control and maintenance (if applicable)
in' a safe and timely manner. This information must include the following:

for a DFP, (a) a site-specific cost estimate for decommissioning, (b) a description of the means
for adjusting the cost estimate and associated funding level periodically over the life of the
facility, (c) a certification of financial assurance by the licensee that financial assurance has
been provided in the amount of the cost estimate, and (d) one or more financial assurance
mechanisms (including supporting documentation) (note that Part 72 licensees are not
required to submit the certification of financial assurance'of the third item (c) or the
mechanisms of the fourth item (d) with the DFP);

* for a certification of financial assurance, (a) a"certification of financial assurance" (which
certifies that the licensee has provided financial assurance in the appropriate amount specified
in 10 CFR Parts 30, 40, or 70), and (b) one or more financial assurance mechanisms
(including supporting documentation); and
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for a DP, (a) an updated, detailed cost estimate for decommissioning and, if the license is
being terminated under restricted conditions, for control and maintenance of the site following
license termination; (b) one or more financial assurance mechanisms (including supporting
documentation); (c) a comparison of the cost estimate with the present funds set aside for
decommissioning and, if the license is being terminated under restricted conditions, for
control and maintenance of the site following license termination; and (d) a plan for assuring
the availability of adequate funds for completion of decommissioning.

NRC staff will review the financial assurance demonstration submitted by the licensee in
accordance with the procedures outlined in this volume. NRC staff will ensure that, at a
minimum, the financial assurance submission includes the information summarized above in
addition to the following:

* For a licensee submitting a DFP at the time of license application or renewal, NRC staff will
review the following:

- the accuracy and appropriateness of the methods used by the licensee to estimate the costs
of decommissioning;

- the acceptability of the licensee's submitted financial assurance mechanism(s) for
decommissioning; and

- the means identified in the DFP for adjusting the cost estimate and associated funding
level over the life of the facility.

* For a licensee submitting a certification of financial assurance at the time of license
application or renewal, NRC'staff will review the following:

- the certification of financial assurance, to ensure that it certifies compliance with the
appropriate requirements and that it specifies the correct amount of financial assurance;
and

- the acceptability of the licensee's submitted financial assurance mechanism(s).

* For a licensee submitting a DP at the end of licensed operations, NRC staff will review the
following:

- the accuracy and appropriateness of the methods used by the licensee to estimate the costs
of decommissioning and, if the license is being terminated under restricted conditions, the
costs of site control and maintenance;

- the acceptability of the licensee's submitted financial assurance mechanism(s) for
decommissioning and, if the license is being terminated under restricted conditions, for
site control and maintenance; and

- the means identified in the DP for adjusting the cost estimate and associated funding level
over any storage or surveillance period.

. . /
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The material to be reviewed by NRC staff is technical in nature. NRC staff will make a
quantitative evaluation of the licensee's or responsible party's cost estimate or prescribed
amount, and financial assurance mechanism(s).

If the licensee has provided adequate financial assurance for decommissioning, NRC staff will
prepare a letter for signature of the license reviewer, informing the licensee that the financial
assurance for decommissioning is adequate. A sample post-review letter from NRC to licensees
for cases where no deficiencies are found in the submittal is provided at the end of this section.
If NRC staff determines that the licensee has not complied with NRC's requirements for
financial assurance for decommissioning, the staff will prepare a deficiency letter for signature at
the Branch Chief level or higher outlining these deficiencies and requiring the licensee to respond
within a brief period (e.g., 30 to 60 days) to provide financial assurance. No existing financial
assurance will be canceled and returned to the licensee until adequate assurance has been
received by NRC. It is important to maintain control and security of the financial instruments
once received by NRC.

The staff will fdllow NRC Management Directive 8.12, "Decommissioning Financial Assurance
Instrument Security Program," to ensure security and control of the instrument. In the event a
'licensee defaults before completing the decommissioning, the management directive specifies
procedures for acting on the instrument. Additional guidance is found in Chapters 5 and 6 of this
volume.

HOW TO USE CHAPTER 4

This Chapter 4 is organized around the various components of a financial assurance
demonstration (e.g., the cost estimate, the financial instrument). Each component of a financial
assurance demonstration is addressed briefly in this introduction and then is addressed again in
greater detail in its own section. Each subsequent section provides narrative guidance on a
particular component and contains one or more checklists to help guide the reader. By
completing the tasks on the checklists, a licensee can be sure that its financial assurance
demonstration is complete and likely to be acceptable to NRC.

Licensees should read this chapter in its entirety. This chapter directs licensees to Checklist I in
Section A.1, a checklist that directs the reader to other relevant sections and checklists in
Appendix A of this volume. To prepare a financial assurance demonstration that is likely to be
acceptable to NRC, a licensee should simply complete the following steps:

1. Complete Checklist I in Appendix A.

2. Complete applicable checklists called for by Checklist 1 in Appendix A.

3. Prepare any documentation called for in the completed checklists.

4. Submit the completed checklists and accompanying documentation to NRC for review and
approval.
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SAMPLE POST-REVIEW LETTER FROM NRC TO LICENSEES

(No Deficiencies in Submittal)

(NOTE: Letters will be printed on NRC letterhead paper.)

[Date]
[Names of licensee representative]
[Title]
[Names of a licensee]
[Address]

SUBJECT: DECOMMISSIONING FINANCIAL ASSURANCE

Dear [insert "Dr., " "Mr., " or "Ms. '" [insert last name of licensee representative]:

We have reviewed your [insert description of information submitted by the licensee
(e.g., decommissioningfundingplan, certification offinancial assurance, cost estimate, financial
assurance mechanism)] dated [insert date]. Based on our review, we have no further comments
at this time.

If you have any questions, you may contact us at [insert telephone number].

Sincerely,

[Name of NRC representative]
[Branch]

License No. [insert all applicable NRC license numbers]
Docket No. [insert all applicable NRC docket numbers]
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4.1 COST ESTIMATE (AS CONTAINED IN A DECOMMISSIONING
FUNDING PLAN OR DECOMMISSIONING PLAN)

The purpose of the review of the cost estimiaie is to ensure that the licensee or responsible party
has developed a cost estimate for decommissioning the facility based on documented and
reasonable assumptions and that the estimated cost is sufficient to allow an 'independent third
party to assume responsibility for decommissioning the facility if the licensee or responsible
party is unable to'complete'the decommissioning. In addition, if the licensee or responsible party
intends to request license termination under restricted conditions, the cost estimate should be
sufficient to allow an independent third party to assume responsibility for all necessary control
and maintenance activities at the'site. -

INFORMATION TO BE SUBMITTED

The information supplied by the licensee or responsible party should be sufficient to allow NRC
staff to determine if the cost estimates for decommissioning and site control and maintenance (if
applicable) are reasonable, and were developed in accordance with NRC regulations and
guidance. NRC staff's review should verify that the-cost'estimates for 'decommissioning and site
control and maintenance incorporate all of the information summarized under "Evaluation
Criteria," below.

Section A.3 of Appendix A to this volume contains guidance-including cost estimating
tables-to assist licensees in preparing cost estimates that will be acceptable to NRC. NRC staff
should use this guidance to the extent necessary in reviewing costs estimates submitted by
licensees.

EVALUATION CRITERIA

The information supplied by the licensee or responsible party should be sufficient to allow NRC
staff to determine if the licensee's cost estimate(s) is adequate by comparing the information
presented in the decommissioning financial plan or decommissioning plan with applicable NRC
regulations and guidance. A cost estimate for decommissioning and site control and maintenance
(if applicable) is acceptable if it meets all of the conditions in this section.

Evaluation Criteria Applicable to All Cost Estimates for Unrestricted or Restricted
Release

At minimum, all cost estimates for unrestricted or restricted release must meet all nine of the
following conditions:
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1. The cost estimate meets the applicable regulatory requirements in 10 CFR 20.1403(c),
20.1403(e)(2)(iii), 30.35(e), 30.36(e), 30.36(g)(4)(v), 40.36(d), 40.42(e), 40.42(g)(4)(v),
70.25(e), 70.38(e), 70.38(g)(4)(v), 72.30(b), and 72.54(g)(5).

2. The cost estimate is based on documented and reasonable assumptions.

3. The unit cost factors used in the cost estimate are reasonable and consistent with NRC cost
estimation reference documents.

4. The cost estimate includes costs for labor, equipment and supplies, overhead and contractor
profit, sampling and laboratory analysis, and miscellaneous expenses (e.g., license fees,
insurance, and taxes).

5. The cost estimate applies a contingency factor of at least 25 percent to the sum of all estimated
costs.

6. The cost estimate does not take credit for (a) any salvage value that might be realized from the
sale of potential assets during or after decommissioning or (b) reduced taxes that might result
from payment of decommissioning costs or site control and maintenance costs.

7. The means. identified in the DFP or DP for adjusting the cost estimate and associated funding
level over the life of the facility and any storage or surveillance period is adequate.

8. The cost estimate reflects decommissioning under appropriate facility conditions (for a DFP,
routine facility conditions should be assumed; for a DP, facility conditions at the end of
licensed operations should be assumed).

9. The cost estimate includes costs for all major decommissioning and site control and
maintenance activities specified in Section A.3 of this volume, including (a) planning and
preparation, (b) decontamination and/or dismantling of facility components, (c) packaging,
shipment, and disposal of radioactive wastes, (d) a final radiation survey, (e) restoration of
contaminated areas on facility grounds (if necessary), and (f) site stabilization and long-termn
surveillance (if necessary).

Additional Evaluation Criteria Applicable to Cost Estimates for Restricted Release

In addition, cost estimates for restricted release must meet all six of the following conditions:

1. The cost estimate for site control and maintenance is consistent with the amount of
radioactivity remaining at the site, the radionuclides involved, the characteristics of the
residual radioactivity at the site, and site-specific exposure scenarios, pathways, and
parameters.

2. The cost estimate for site control and maintenance includes all costs for enforcement of
institutional controls, if needed, including activities related to physical barriers at the site
(e.g., periodic inspection, surveys, control, maintenance) and maintenance/monitoring of deed
restrictions or other institutional controls.
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3. The cost estimate for site control and maintenance accounts for the costs of establishing and
implementing institutional controls, recordkeeping related to the controls, and corrective
actions.

4. The cost estimate for site maintenance includes adequate periods of site control and accounts
for all associated costs during this period.

5. The cost estimate for site control and maintenance assumes that all activities will be carried
out to a level sufficient to prevent the annual dose to the average member of the critical group
from exceeding 0.25 millisievert (mSv) (25 millirem (mrem)).

6. The cost estimate required under 10 CFR 20.1403(e)(2) (if applicable) for site control and
maintenance accounts for periodic checks and inspections of the site no less frequently than
every 5 years by the party responsible for site control and maintenance.

SPECIFIC REVIEW PROCESS GUIDELINES

Before the site-specific cost estimate can be reviewed, the reviewer will review the cost estimate
to verify that the contamination sources assumed in the cost estimate are reasonable, based on the
license reviewer's or licensing project manager's knowledge of the site and site operations:

* If the contamination sources are reasonable, the license reviewer or licensing project manager
may either conduct a technical review of the cost estimate or prepare a Technical Assistance
Request (TAR) to the Branch Chief of the Decommissioning Branch (DCB), for the review of
the site-specific cost estimate by DCB staff.

* If there are deficiencies in the assumed contamination sources, the license reviewer or
licensing project manager will make a decision on whether there is sufficient information in
the submittal to warrant a review of the cost estimate. For DCB TARs, if there is sufficient
information, the license reviewer or licensing project manager will prepare a note describing
the source deficiencies so that DCB staff comments appropriately consider this information.

The reviewer will provide a memorandum documenting the review of the cost estimate. If there
are any deficiencies, the reviewer will provide specific comments for inclusion into a deficiency
letter, which will be prepared by the reviewer.

SAMPLE EVALUATION FINDINGS

Documentation of the evaluation findings by NRC staff should include the following:

"NRC staff has reviewed the cost estimate[s] for the [insert name and license number of
facility] located at [insert location offacility] according to NUREG-1 757, Volume 3,
"Financial Assurance, Recordkeeping, and Timeliness." Based on this review, NRC staff has
determined that the cost estimate[s] submitted by the licensee [adequately OR does not
adequately] reflect[s] the costs to carry out all required decommissioning activities prior to
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APPENDIX A

A.3 Decommissioning Funding Plans

A decommissioning funding plan (DFP) is a financial assurance demonstration that is based on a
site-specific cost estimate for decommissioning the facility. Tlie amount of the facility-specific
cost estimate becomes the minimum required level of financial assurance coverage.. Any licensee
may use a DFP, but certain' licensees must use a DFP, as discussed in Section A.I. Licensees
who use DFPs must undertake the following actions, as summarized in Checklist 3.

* Prepare a site-specific decommissioning cost estimate (see Section A.3.1).

* Determine the means that will be used to adjust the cost estimate and associated funding levels
periodically over the life of the facility (see Section A.3.2).'

* Submit the required documentation (see Section A.3.3).

Checklist 3 Decommissioning Funding Plans

License Number(s):

Applicable Parts of 10 CFR (check all that apply): 0 Part 30 0 Part 40
0 Part 70

o Prepare a detailed, site-specific cost estimate (see Section A.3.1).

o Determine the means that will be used to adjust the site-specific cost estimate and
associated funding levels periodically over the life of the facility (see Section A.3.2).

o Include the necessary documentation (see Section A.3.3).

o Include a detailed, site-specific cost estimate that includes the following:

3 Description of the means that will be used to adjust the site-specific cost estimate and
associated funding level.

o3 A certification that financial assurance for decommissioning has been provided in the
amount of the decommissioning cost estimate.

o Include a financial instrument and supporting documentation.'

A.3.1 Preparing the Site-Specific Cost Estimate

In evaluating decommissioning cost estimates, NRC considers the following factors:

* the completeness of the estimate (i.e., scope),

* the level of detail presented, and

* the reasonableness of the estimate (i.e., the accuracy and magnitude of estimated costs).

A-25 NUREG-I 757, Vol. 3



APPENDIX A

For updates or revisions to a cost estimate, the NRC will also evaluate the following:

* the adequacy of the historical site assessment (HSA), and

* the adequacy of the characterization survey.

These factors are discussed briefly below. Sections A.3.1.1-A.3.1.3 outline or describe the three
basic parts of a cost estimate: the facility description, the estimated decommissioning costs, and
key assumptions. Section A.3 concludes with a series of cost estimating tables that can assist
licensees in preparing decommissioning cost estimates that are likely to be acceptable to NRC.

The site-specific cost estimate required for a DFP should represent the licensee's best
approximation of all direct and indirect costs of decommissioning its facilities under routine
facility conditions. The assumption that routine facility conditions will prevail at the time of
decommissioning implies that the cost estimate need not consider a worst-case decommissioning
scenario. Similarly, however, the estimate should not be based on a scenario that is more
optimistic than would be consistent with routine facility conditions. By way of example, NRC
believes it reasonable for decommissioning cost estimates to assume the following:

* Inventories of materials and wastes at the time of decommissioning will be in amounts that are
consistent with routine facility conditions over time.!

* Decommissioning activities take place immediately on cessation of operations without
multiyear storage-for-decay periods.

* Work will be performed by an independent third-party contractor.

Decommissioning activities do not need to include removal or disposal of nonradioactive
structures and materials beyond that necessary to terminate the NRC license.

A decommissioning cost estimate should contain a substantial level of detail, consistent with the
guidance presented in this section, to allow NRC to fully evaluate the adequacy of the estimate.
A series of cost estimating tables are provided at the end of this section to assist licensees in
preparing decommissioning cost estimates that contain sufficient detail and are likely to be
acceptable to NRC. NRC staff recommends that licensees pattern their cost estimates after the
cost estimating tables presented at the end of this section.

The labor estimates, material costs, and other factors of the cost estimate should have a clear and
reasonable basis. Licensees may wish to consider the use of NRC-provided cost information
such as that found in NUREG/CR-6477, "Revised Analyses of Decommissioning Reference
Non-Fuel-Cycle Facilities" (July 1998), and other NRC cost estimating references. (Other
documents that may help in calculating estimates for decommissioning costs are in the
bibliography of this appendix.)
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Complete decommissioning cost estimates contain three basic parts:

* a facility description;

* the estimated decommissioning costs (including labor costs, nonlabor costs, and a contingency
factor), and

* key assumptions.

These parts of cost estimates are discussed separately below and have been incorporated into the
cost estimating tables at the end of Section A.3.

A.3.1.1 Facility Description

The facility description provides the basic context of the estimate. It should include both general
and specific information, including the following:

* license number and type;

* specific quantities and types of materials authorized by the license (e.g., by specific isotope);

* general discussion of how licensed materials are used in the licensee's operations;

-* description of facility buildings, rooms, and grounds, including the number and dinmensions of
areas (e.g., laboratories) that require decontamination; -

* number and dimensions of facility components (e.g., fume hoods, glove boxes, laboratory
benches, ductwvork) that require decontamination;

* levels of contamination; and

* quantities of materials or waste accumulated prior to shipping or disposal (if applicablej.

The facility description should also address any other characteristics of the'facility that need to be
understood to evaluate the estimated decommissioning costs.

A.3.1.2 Estimated Decommissioning Costs

The cost estimate must account for the costs of all phases of the decommissioning process. The
estimate should itemize each of the major decommissioning tasks or activities and should
distinguish between labor costs and nonlabor costs, as described in Sections A.3.1.2.1 and
A.3.1.2.2. The estimate should also explicitly incorporate a contingency factor as discussed in
Section A.3. 1.2.3. Estimated costs should be based on reasonable and documented assumptions,
and provide sufficient funds to allow an independent third party to assume responsibility for and
carry out the decommissioning of the facility if the licensee is unable to do so.
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A.3.1.2.1 Labor Costs

Labor costs associated with all decommissioning tasks and activities should include basic wages
and benefits for licensee and contractor staff performing decommissioning-related tasks,
overhead costs,8 and contractor profit (sufficient to allow an independent third party to carry out
the decommissioning project). Labor costs should be broken out by major task or activity;
example categories include the following:

* planning and preparation of the facility and site for decommissioning, including activities such
as preparing a detailed DP, preparing other State or local documentation, developing work
plans, performing staff training, procuring special equipment, and characterizing the
radiological condition of the facility;

* decontamination or dismantling of radioactive facility components;

* restoration of contaminated areas on facility grounds, if necessary;

* a final radiation survey (including sampling); and

* site stabilization and long-term surveillance, if necessary.

The cost estimate should also describe the techniques and methods that will be used to
decontaminate facility components because these decontamination methods will impact the
amount of labor required. If any of the decommissioning tasks or activities listed above do not
apply to a particular facility, the estimate should explain why this is the case.

A.3.1.2.2 Nonlabor Costs

Nonlabor costs also are likely to arise during decommissioning; these costs may include the
following:

* packing materials,

* shipping costs (these could be classified as labor costs for some facilities),

* disposal costs,

* other equipment and supplies (e.g., personal protective equipment, brushes),

* laboratory costs (including transport of samples to a third-party laboratory, testing and
analysis, etc.), and

* miscellaneous expenses (e.g., license fees, insurance, taxes).

NUREG-1757, Vol. 3 A-28



.

APPENDIX A

A.3.1.2.3 Contingency Factor

Because of the uncertainty in contamination levels, waste disposal costs, and other costs
associated with decommissioning, the cost estimate should apply a contingency factor of 25
percent to the sum of all estimated decommissioning costs. The 25 percent contingency factor
provides'reasonable assurance for unforeseen'circumstances that could increase
decommissioning costs, and should not be reduced or eliminated simply because foreseeable
costs are low.

NRC's recommendation for the use of a 25 percent contingency factor is consistent with the
analysis and guidance contained in NUREG/CR-6477, which applies a 25 percent contingency
factor to all estimated costs associated with decommissioning various reference facilities.

A.3.1.3 Key Assumptions.

Key assumptions used in the decommissioning cost estimate should be identified and adequately
justified. For example, claims of low levels of contamination should be supported by test results
or by adequate discussion of how the licensed materials are used throughout the facility. Unusual
items, such as disposal of radioactive materials at zero costs, should be supported by relevant
information (e.g., disposal agreements, contracts, or other information). In general,justifications
based on "past experience" are likely to b'e adequate only if the past experience is'relevant;
therefore, the cost estimate should compare comparable decommissionings with respect to'
facilities, materials, processes, management, regulatory requirements, and price levels. If cost
models are used, the models should be described in enough detail to determine whether they are
adequate and appropriate given the characteristics of the facility.

The cost estimate should clearly state that it does not take credit for any salvage value that might
be realized from the sale of potential assets (e.g., recovered materials or decontaminated
equipment) during or after decommissioning. If estimated credits are taken for salvage value but
are not fully realized at the time of decommissioning, the cost estimate (as well as the financial
assurance) may be significantly low.9

A.3.2 Determining the Means for Adjusting the Cost Estimate

Licensees who use DFPs must specify the means (i.e., the method and frequency) by which they
will periodically adjust their cost estimates and associated funding levels over the life of their
facilities. In general, cost estimates should be updated with the current prices of goods and
services at least every 5 years or when the amounts or types of material at the facility change.
Adjustments should be made to account for inflation, for other changes in the prices of goods and
services (e.g., disposal cost increases), for changes in facility conditions or operations, and for
changes in expected decommissioning procedures.
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A.3.3 Submitting the Required Documentation

Under NRC's financial assurance regulations (10 CFR 30.35(e), 40.36(d), and 70.25(e), licensees
who use DFPs must submit the following to NRC:

* a site-specific cost estimate for decommissioning (regulatory guidance is provided in
Section A.3.1),

* a description of the means that will be used to adjust the site-specific cost estimate and
associated funding levels periodically over the life of the facility (regulatory guidance is
provided in Section A.3.2),

* a certification of financial assurance by the licensee that financial assurance for
decommissioning has been provided in the amount of the decommissioning cost estimate, and

* an originally signed duplicate of the financial instruments that provide financial assurance for
decommissioning.

This appendix describes the allowable financial instruments in general terms in Section A.1, and
then in detail beginning in Section A.4. Licensees should refer to these sections to ensure that
their financial assurance instruments and supporting documentation will be acceptable to NRC.

In addition to submitting these materials to NRC, licensees must maintain records of these
materials in their files.
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T) .10.0 DECOMMISSIONING

This chapter presents the National Enrichment Facility (NEF) Decommissioning Funding Plan.
The Decommissioning Funding Plan has been developed following the guidance provided in
NUREG-1757 (NRC, 2003). This Decommissioning Funding Plan is similar to the
decommissioning funding plan for the Claiborne Enrichment Center (CEC) approved by the
NRC In NUREG-1491 (NRC, 1994).

Louisiana Energy Services (LES) commits to decontaminate and decommission the enrichment
facility and the site at the end of its operation so that the facility and grounds can be released for
unrestricted use. The Decommissioning Funding Plan will be reviewed and updated as
necessary at least once every three years starting from the time of issuance of the license.
Prior to facility decommissioning, a Decommissioning Plan will be prepared in accordance with
10 CFR 70.38 (CFR, 2003a) and submitted to the NRC for approval.

This chapter fulfills the applicable provisions of NUREG-1757 (NRC, 2003) through submittal of
information in tabular form as suggested by the NUREG. Therefore a matrix showing
compliance requirements and commitments is not provided herein.

I

I
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10.1 SITE-SPECIFIC COST ESTIMATE

10.1.1 Cost Estimate Structure

The decommissioning cost estimate is comprised of three basic parts that include:

-A facility description

The estimated costs (including labor costs, non-labor costs, and a contingency factor)

* Key assumptions.

10.1.2 Facility Description

The NEF Is fully described in other sections of this License Application and the NEF Integrated
Safety Analysis Summary. Information-relating to the following topics can be found in the
referenced chapters listed below:

A general description of the facility and plant processes is presented in Chapter 1, General
Information. A detailed description of the facility and plant processes is presented in the NEF
Integrated Safety Analysis Summary.

A description of the specific quantities and types of licensed materials used at the facility Is
) provided in Chapter 1, Section 1.2, Institutional Information.

A general description of how licensed materials are used at the facility is provided In Chapter 1,
General Information.

10.1.3 - Decommissioning Cost Estimate

10.1.3.1 Summary of Costs

The decommissioning cost estimate for the NEF is approximately $942 million (January, 2004
dollars). The decommissioning cost estimate and supporting Information are presented In
Tables 10.1-1A through 10.1-14, consistent with the applicable provisions of NUREG-1757,
NMSS Decommissioning Standard Review Plan (NRC, 2003).' -

More than 97% of the decommissioning costs (except tails disposition costs) for the NEF are
attributed to the dismantling, decontamination, processing, and disposal of centrifuges and other
equipment in the Separations Building Modules, which are considered classified. Given the
classified nature of these'buildings, the data presented in the Tables at the end of this chapter
has been structured to meet the applicable NUREG-1757,(NRC, 2003) recommendations, to the
extent practicable. However, specific information such as numbers of components and unit
rates have been Intentionally excluded to' protect the classified nature of the data.
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The remaining 3% of the decommissioning costs are for the remaining systems and
components in other buildings. Since these costs'are small in relation to the overall cost
estimate, the cost data for these systems has also been summarized at the same level of detail
as that for the Separations Building Modules.

The decommissioning project schedule Is presented in Figure 10.1-1, National Enrichment
Facility - Conceptual Decommissioning Schedule.' Dismantling and decontamination of the
equipment in the three Separations Building Modules will be conducted s equentially (in three
phases) over a nine year time frame. Separations Building Module 1 will be decommissioned
during the first three-year period, followed by Separations Building Module 2, and then
Separations Building Module 3. Termination of Separations Module 3 operations will mark the
end of uranium enrichment operations at the NEF. Decommissioning of the remaining plant
systems and buildings will begin after Separations Building Module 3 operations have been
permanently terminated.

10.1.3.2 Major Assumptions

Key assumptions underlying the decommissioning cost estimate are listed below:

* Inventories of materials and wastes at the time of decommissioning will be in amounts that
are consistent with routine plant operating conditions over time.

* Costs are not Included for the'removal or disposal of non-radioactive structures and
materials beyond that necessary to terminate the NRC license.

* Credit Is not taken for any salvage yalue that might be realized from the sale of potential
assets (e.g., recovered materials or decontaminated equipment) during or after
decommissioning.

* Decommissioning activities will be performed in accordance with current day regulatory
requirements.

* LES will be the Decommissioning Operations Contractor (DOC) for all decommissioning
operations. However, In the event that LES Is not able to fulfill this role, an adjustment to
account for use of a third party for performing decommissioning operations is provided in
Table 10.1-14, Total Decommissioning Costs.

* Decommissioning costs, with the exception of tails disposition costs, are presented In
January 2002 dollars. In Table 10.1-14, tails disposition costs are presented in January
2004 dollars. In addition, the costs of decommissioning presented in Table 10.1-14 are
escalated from January 2002 dollars to January 2004 dollars to provide the total
decommissioning costs in January 2004 dollars.

10.1.4 Decommissioning Strategy

The plan for decommissioning Is to promptly decontaminate or remove all materials from the
site which prevent release of the facility for unrestricted use.' This approach, referred to In the
Industry 'as DECON (Le., Immediate dismantlement), avoids long-term storage and monitoring of
wastes on site. The type and volume of wastes produced at the NEF do not warrant delays In
waste removal normally associated with the SAFSTOR (i.e., deferred dismantlement) option.
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At the end of useful plaht life, the enrichmentfacility will be decommissioned such that the site
) and remaining facilities may.be released for unrestricted use as defined In 10.CFR 20.1402

(CFR, 2003b). Enrichment equipment will be removed; only building shells and the site
Infrastructure will remain. All remaining facilities will be decontaminated where needed to.
acceptable levels for unrestricted use. Confidential and Secret Restricted Data material,
compone6nts, and documents will be destroyed and disposed of In accordance with the facility
Standard Practice Procedures Plan for the Protection of Classified Matter.

Depleted UF6 (tails), if not already sold or otherwise disposed of prior to decommissioning, will
be disposed of In accordance with regulatory requirements. Radioactive wastes will be
disposed of In licensed low-level radioactive waste disposal sites. Hazardous wastes will be
treated or disposed of in licensed hazardous waste facilities.- Neither tails conversion (if done),
nor disposal of radioactive or hazardous material will occur at the plant site, but at licensed
facilities located elsewhere.

Following decomrissioning, no.part of the facilities or site will remain restricted to any specific
type of use..

Activities required for decommissioning have been Identified, and decommissioning costs have
been estimated. Activities and costs are based on actual decommissioning experience in
Europe. Urenco has a fully operational dismantling and decontamination facility at its Almelo,
Netherlands plant. -Data and experience from this operating facility have allowed a very realistic
estimation of decommissioning requirements. Using this cost data as a basis, financial.
arrangements are made to cover all costs requiied for returning the site to unrestricted use.
Updates on cost and funding will be provided periodically and will include appropriate treatment
for any replacement equipment. A detailed Decommissioning Plan will be submitted at a later
date In accordance with 10 'CFR 70.38 (CFR, 2003a).

The remaining subsections describe decommissioning plans and funding arrangements, and
provide'detalls of the decontamination aspects-of the program. This information was developed
In'connection with the decommissioning cost estimate. Specific elements of the planning may
change with the submittal of the decommissioning plan required at the time of license
termination.

10.1.5 Decommissioning Design Features

10.1.5.1 Overview

Decommissioning planning begins with ensuring design features are incorporated Into the
.plant's Initial design that will simplify eventual dismantling and decontamination. The plans are
Implemented through proper management and health and safety programs. Decommissioning
policies address radioactive waste management, physical security, and material control and
accounting.

Major features incorporated into the facility design that facilitate decontamination and
decommissioning are described below.
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10.1.5.2 RadIoactive Contamination Control

The following features primarily seNre to minimize the spread of radioactive contamination
during operation, and therefore simplify eventual plant decommissioning. As a result, worker
exposure to radiation and radioactive waste volumes are minimized as well.

* Certain activities during normal operation are expected to result in surface and airborne
radioactive contamination. Specially designed rooms are provided for these activities to
preclude contamination spread. These rooms are isolated from other areas and are
provided with ventilation and filtration., The Solid Waste Collection Room, Ventilated Room
and the Decontamination Workshop meet these specific design requirements.

* All areas of the plant are sectioned off into Unrestricted and Restricted Areas. Restricted
Areas limit access for the purpose of protecting Individuals against undue risks from
exposure to radiation'and radioactive materials. Radiation Areas and Airborne
Contamination Areas have additional controls to inform workers of the potential hazard in
the area and to help prevent the spread of contamination. All procedures for these areas fall
under the Radiation Protection Program, and serve to minimize the spread of contamination
and simplify the eventual decommissioning.

* Non-radioactive process equipment and systems are minimized in locations subject to
potential contamination. This limits the size of the Restricted Areas and limits the activities
occurring inside these areas.

* Local air filtration Is provided for areas with potential airborne contamination to preclude its
spread. Fume hoods filter contaminated air In these areas.

* Curbing, pits, or other barriers are provided around tanks and components that contain
liquid radioactive wastes. These serve to control the spread of contamination in case of a
spill.

10.1.5.3 Worker Exposure and Waste Volume Control

The following features primarily serve to minimize worker exposure to radiation and minimize
radioactive waste volumes during decontamination activities. As a result, the spread of
contamination is minimized as well.

* During construction, a washable epoxy coating is applied to floors and walls that might be
radioactively contaminated during operation. The coating will serve to lower waste volumes
during decontamination and simplify the decontamination process. The coating Is applied to
floors and walls that might be radioactively contaminated during operation that are located in
the Restricted Areas.

* Sealed, nonporous pipe Insulation Is used in areas likely to be contaminated. This will
reduce waste volume during decommissioning.
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* Ample access Is provided for efficient equipment dismantling and, removal of equipment that
I) may be contaminated. This minimizes the time of worker exposure.

* Tanks are provided with accesses for entry and decontamination. Design provisions are
also made to allow complete draining of the wastes contained In the tanks.--,

. Connections In the process systems provided for required operation and maintenance allow
for thorough purging at plant shutdown. This will remove a significant portion of radioactive
contamination prior to disassembly.

. Design drawings, produced for all areas of the plant, will simplify the planning and
Implementing of decontamination procedures. This in turn will shorten the durations that
workers are exposed to radiation.

* Worker access to contaminated areas is controlled to assure that workers wear proper
protective 'equipment and limit their time In the areas.

10.1.5.4 Management Organization

An appropriate organizational strategy will be developed to support the phased
decommissioning schedule discussed in Section 10.1.3.1, Summary of Costs. The
organizational strategy will ensure that adequate numbers of experienced and knowledgeable
personnel are available to perform the technical and administrative tasks required to
decommission the facility.

LES intends to be the prime Decommissioning Operations'Contractor (DOC) responsible for
'KJ decommissioning the'NEF. In this capacity, LES will have direct control and oversight over all

decommissioning activities. The role will be similar to that taken by Urenco at its facilities in
Europe. In that role, Urenco has provided operational, technical, licensing,"and project
management support of identical facilities during both operational and decommissioning
campaigns. LES also plans to secure contract services to supplement its capabilities as
necessary.

Management of the decommissioning program 'will assure that proper training and procedures
are implemented to assure worker health and safety. Programs and procedures, based on
already existing operational procedures, -will focus heavily on minimizing waste volumes and
worker exposure to hazardous and radioactive materials. Qualified contractors assisting with
decommissioning will likewise be'subject to facility training requirements and procedural
controls.

10.1.5.5 Health and Safety

As with normal operation, the policy during decommrnissioning shall be to keep individual and
collective occupational radiation exposure as low as reasonably achie'vable (ALARA). A health
physics program will Identify and control sources of radiation, establish worker protection
requirements, and direct the use of survey and monitoring instruments.
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10.1.5.6 Waste Management

Radioactive and hazardous wastes produced during decommissioning will be collected,
handled, and disposed of in accordance with all regulations applicable to the facility at the time
of decommissioning. Generally, procedures will be similar to those described for wastes
produced during normal operation. These wastes will ultimately be disposed of in licensed
radioactive or hazardous waste disposal facilities located elsewhere. Non-hazardous and non-
radioactive wastes will be disposed of consistent with good industrial practice, and in
accordance with applicable regulations.

10.1.5.7 Security/Material Control

Requirements for physical security and for material control and accounting will be maintained as
required during decommissioning in a manner similar to the programs in force during operation.
The LES plan for completion 'of decommissioning, submitted near the end of plant life, will
provide a description of any necessary revisions to these programs.

10.1.5.8 Record Keeping

Records important for safe and effective decommissioning of the facility will be stored in the
LES Records Management System until the site is released for unrestricted use. Information
maintained in these records includes:

1. Records of spills or other unusual occurrences involving the spread of contamination In
and around the facility, equipment, or site. These records maybe limited to instances
when contamination remains after any cleanup procedures or when there is reasonable
likelihood that contaminants may have spread to inaccessible areas as in the case of
possible seepage into porous materials such as concrete. These records will include
any known information on identification of Involved nuclides, quantities, forms, and
concentrations.

2. As-built drawings and modifications of structures and equipment in restricted areas
where radioactive materials are used andfor stored and of locations of possible
inaccessible contamination such as buried pipes which may be subject to contamination.
Required drawings will be referenced as necessary, although, each relevant document
will not be indexed individually. If drawings are not available, appropriate records of
available information concerning these areas and locations will be substituted.

3. Except for areas containing only sealed sources, a list contained in a single document
and updated every two years, of the following:

(I) All areas designed and formerly designated as Restricted Areas as defined under
10 CFR 20.1003; (CFR, 2003c)

(ii) All areas outside of Restricted Areas that require documentation specified in item
1 above;
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K ) * (iii) All areas outside'of Restricted Areas where current-and previous wastes have
been buried as documented under 10 CFR 20;2108 (CFR, 2003d);'and

(iv) All areas outside of Restricted Areas that contain material such that, If the license
expired, the licensee would be required to either decontaminate the area to meet

--,the criteria for decommissioning in 10 CFR 20, subpart E, (CFR, 2003e) or apply
for approval for disposal under 10 CFR 20.2002 (CFR, 20030.

4. Records of the cost estimate performed for the decommissioning funding plan or of the
amount certified for decommissioning,-and records of the funding'method used for
assuring funds if either a funding plan or certification Is used. X

10.1.6 Decommissioning Process

-10.1.6.11' Overvlew':

Implementation of the DECON alternative for decommissioning may begin immediately following
Separations Building Module equipment shutdown,' since'only low radiation levels exist at this
facility. In the phased approach presented herein, dismantling and deco6ntarmination of the
equipment In the three Separations Building Modules will be conducted sequentially (in three
phases) 'over a nine year time frame. Separations Building Module 1 will be decommissioned
during the first three year period, followed by Separations Building Module 2 in the next three
years, and then Separations Building Module 3 In the final three'years. 'Termination of:
Separations Building Module 3 operations will mark the end of uranium enrichment operations
at the facility. Decommissioning of the remaining plant systems and buildings will begin after
Separations Building Module 3 operations have 'been permanently terminated.- A sche natic of
the NEF decbmm'issioning schedule is presented in Figure 10.1 -1,'NEF - Conceptual
Decommissioning Schedule.' -

Prior to beginning decommissioning operations, an extensive radiological survey of the facility
will be performed in conjunction with a historical site assessment. The findings of the
radiological survey and historical site assessment will be presented in a Decommissioning Plan
to be submitted to the NRC. The Decommissioning Plan will be prepared In'accordance with
10 CFR 70.38 (CFR, 2003a) and the applicable guidance'provided in NUREG-1757
(NRC, 2003). *

Decommissioning activities will generally Include (1) installation of decontamination facilities,
(2) purging of process systems, (3) dismantling and removal of equipment, (4) decontamination
and destruction of Confidential and Secret Restricted Data material, (5) sales of salvaged
materials, (6) disposal of wastes, and (7) completion'of a final radiation survey.'Credit is not
taken for any salvage value that might be realized from the sale6of potential assets (e.g.,
recovered materials or decontaminated equipment) during or after decommissioning.

Decommissioning, using the DECON approach, requires residual radioactivity to be reduced
below specified levels so the facilities may be released for unrestricted use. Current Nuclear
Material Safety and Safeguards guidelines for release serve as the basis for decontamination
costs estimated herein. Portions of the facility that do not exceed contamination limits may
remain as is without further decontamination measures applied. The Intent of decommissioning
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the facility Is to remove:all enrichment-related equipment from the buildings such that only the
building shells and site infrastructure remain. The removed equipment Includes all piping and
components fro m systems providing UF6 containment, systems in direct support of enrichment
(such as refrigerant and chilled water), radioactive and hazardous waste handling systems,
contaminated HVAC filtratiorn systems, etc. The remaining site Infrastructure will include
services such as electrical power supply, treated water, fire protection, HVAC, cooling water and
communications.

Decontamination of plant cormponrients and structures will require installation of two new facilities
dedicated for that purpose. Existing plant buildings, such as the Centrifuge Assembly Building,
are assumed to house the facilities. These facilities will be specially designed to accommodate
repetitive cleaning of thousands of centrifuges, and to serve as a general-purpose facility used
primarily for cleaning larger components. The two new facilities will be the primary location for
decontamination activities during the decommissioning process. The small decontamination
area In the Technical Services Building (TSB), used during normal operation, may also handle
small items at decommissioning.

Decontaminated components may be reused or sold as scrap. All equipment that Is to be,
reused or sold as scrap will be decontaminated to a level at which further use is unrestricted.
Materials that cannot be decontaminated will be disposed of in a licensed radioactive waste
disposal facility. As noted earlier, credit is not taken for any salvage value that might be realized
from the sale of potential assets (e.g., recovered materials or decontaminated equipment)
during or after decommissioning.

Any UF6 tails remaining on site will be removed during decommissioning. Depending on
technological developments occurring prior to plant shutdown, the tails may have become
marketable for further enrichment or other processes. The disposition of UFO tails and relevant
funding provisions are discussed in Section 10.3, Tails Disposition. The cost estimate takes no
credit for any value that may be realized in the future due to the potential marketability of the
stored tails.

Contaminated portions of the buildings will be decontaminated as required. Structural
contamination should be limited to structures in the Restricted Areas. The liners and earthen
covers on the facility evaporative basins are assumed to be mildly contaminated and provisions
are made for appropriate disposal of these materials in the decommissioning cost estimate.
Good housekeeping practices during normal operation will maintain the other areas of the site
clean.

When decontamination Is complete, all areas and facilities on the site will be surveyed to verify
that further decontamination is not required. Decontamination activities will continue until the
entire site Is demonstrated to be suitable for unrestricted use.'
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1p.1.6.2 Decontamination Facility Construction -

New facilities for decontamination can be installed in existing plant buildings to avoid -

unnecessary expense: Estimated time for equipment installation is'approximately one year.
These new facilities will be completed in time to support the dismantling and decontamination of
Separations Building Module 1. These facilities are described in Section 10.1.7,
Decontamination Facilities.

10.1.6.3 'System Cleaning,

At the end of the useful life of each Separations Building Module, the enrichment process is shut
down and UF6 is removed to the fullest extent possible by normal process operation. This is
followed by evacuation and purging with nitrogen. This shutdown and purging portion of the
decommissioning process Is estimated to take approximately three months.

-10.1.6.4 Dismrantlng - ;

Dismantling Is simply a matter of cutting and disconnecting all components requiring removal.
The operations themselves are simple but very labor Intensive. They generally require the use
of protective clothing. The work process will be optimized, considering the following.

. Minimizing the spread of contamination and the need for protective clothing -
.1..

* Balancing the number of cutting and removal operations with the resultant decontamination
and disposal requirements'

* Optimizing the rate of dismantling with the' rate of decontamination facility throughput'

* Providing storage and laydown space required, as Impacted by retrievability, criticality -

safety, security, etc

'. Balancing the cost of decontamination and salvage with the cost of disposal.'

Details of the complex optimization process will necessarily be decided near the end of plant
life, taking Into account specific contamination levels, market conditions, and available waste
disposal sites. To avoid laydown space and contamination problems,' dismantling should be
allowed to proceed generally no faster than the' downstream decontamination process. The
time frame to accomplish both dismantling and decontamination is estimated to be
approximately three years per Separations Building Module. -

10.1.6.5 Decontamination , -

The decontamination process is addressed separately in detail In Section 10.1.7.
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10.1.6.6 Salvage of Equipment and Materials :

Items to be removed from the facilities can be categorized as potentially re-usable equipment,
recoverable scrap, and wastes. However, based on a 30 year facility operating license,
operating equipment is not assumed to have reuse value. Wastes will also have no salvage
value.

With respect to scrap, a significant amount of aluminum will be recovered, along with smaller
amounts of steel, copper, and other metals. For security and convenience, the uncontaminated
materials will likely be smelted to standard Ingots, and, if possible, sold at market price. The
contaminated materials will be disposed of as low-level radioactive waste.' No'credit is taken for
any salvage value that might be realized from the sale of potential assets during or after
decommissioning.

10.1.6.7 Disposal

All wastes produced during decommissioning will be collected, handled, and disposed of in a
manner similar to that described for those wastes produced during normalioperation. Wastes
will consist of normal industrial trash, non-hazardous chemicals and fluids, small amounts of
hazardous materials, and radioactive wastes. The radioactive waste will consist primarily of
crushed centrifuge rotors, trash, and citric cake. Citric cake consists of uranium and metallic
compounds precipitated from citric acid decontamination solutions. It is estimated that
approximately 5,000 m 3 (6,539 yd3) of radioactive waste will be generated over the nine-year
decommissioning operations period. (This waste is subject to further volume reduction
processes prior to disposal).

Radioactive wastes will ultimately be disposed of in licensed low-level radioactive waste
disposal facilities. Hazardous wastes will be disposed of in hazardous waste disposal facilities.
Non-hazardous and non-radioactive wastes will be, disposed of in a manner consistent with
good industrial practice and in accordance with all applicable regulations. A complete estimate
of the wastes and effluent to be produced during decommissioning will be provided in the
Decommissioning Plan that will be submitted prior to initiating the decommissioning of the plant.

Confidential and Secret Restricted Data components and documents on site shall be disposed
of in accordance with the requirements of 10 CFR 95 (CFR, 2003g). Such classified portions of
the centrifuges will be destroyed, piping will likely be smelted, documents will be destroyed, and
other items will be handled In an appropriate manner. Details will be provided In the facility
Standard Practice Procedures Plan for the Protection of Classified Matter and Information,
submitted separately in accordance with 10 CFR 95 (CFR, 20039).

10.1.6.8 Final Radiation Survey

A final radiation survey must be performed to verify proper decontamination to allow the site to
be released for unrestricted use. The evaluation of the final radiation survey is based in part on
an initial radiation survey performed prior to initial operation. The initial survey determines the

I
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* natural background rddiatiori of the area; ther6fore It provides'a datum for heasurements which
) determine any Increase In levels of radloictivity.

The final survey will systematically measure radioactivity over the entire site. The intensity of
the survey will vary depending on the location (i.e. the buildings, the Immediate area around the
buildings, and the remainder of the site). The survey procedures and results will be
documented In a report. The report will Include, among other things, a map of the survey site,
measurement results, and the site's relationship to the surrounding area. The results will be
analyzed and shown to be below allowable residual radioactivity limits; otherwise, further
decontamination will be performed.

10.1.7 Decontamination Facilities

10.1.7.1 Overview

The facilities, procedures, and expected results of decontamination are described in the
paragraphs below. Since reprocessed uranium will not be used as feed In the NEF, no
consideration of 232U, transuranic alpha-emitters and fission product residues Is necessary for
the decontamination process. Only contamination from 238U, 235U, 231U, and their daughter:-
products will require handling by decontamination processes. The'primary contaminant
throughout the plant will be In'the form of small amounts of UO2F2, with even smaller amounts of
UF4 and other compounds.

10.1.7.2 Facilities Description

A decontamination facility will be required to accommodate decommissioning. 'This specialized
facility is need6d for optimal handling of the thousands of centrifug6s to be decontaminated,,
along with the UF6 vacuum pumps and valves. Additionally, a general purpose facility is'
required for handling the remainder of the various plant components. These facilities are
assumed to be Installed in existing plant buildings (such as the Centrifuge Assembly Building).

The decontamination facility will have four functional areas that include (1) a disassembly area,
(2) a buffer stock area, (3) a decontamination area, and (4) a'scrap storage'area for cleaned
stock. The general purpose facility may share the specialized decontamination area. However,
dueto various sizes and shapes of other plant components needing handling, the disassembly
area, buffer stock'areas and scrap storage areas may not be shared.- Barriers and other,''
physical measur'es will be installed and administrative controls Implemented, as needed, to limit
the spread of contamination.

Equipment in the decontamination facility is assumed to Include:

* Transport and manipulation equipment

* Dismantling tables for centrifuge externals

* Sawing machines
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* Dismantling boxes and tanks, for centrifuge intermals*

' Degreasers

* Citric acid and demineralized water baths

* ContaminaUon monitors

* Wet blast cabinets

* Crusher, for centrifuge rotors

* Smelting and/or shredding equipment

* Scrubbing facility.

The decontamination facilities provided in the TSB for normal operational needs would also be
available for cleaning small items during decommissioning.

10.1.7.3 Procedures

Formal procedures for all major decommissioning activities will be developed and approved by
plant management to minimize worker exposure and waste volumes, and to assure work is
carded out In a safe manner.' The experience of decommissioning European gas centrifuge
enrichment facilities will be incorporated extensively into the procedures.

At the end of plant life, some of the equipment, most of the buildings, and all of the outdoor'
areas should already be acceptable for release for unrestricted use. If they are accidentally
contaminated during normal operation, they would be cleaned up when the contamination is
discovered. This limits the scope of necessary decontamination at the time of
decommissioning.

Contaminated plant components will be cut up or dismantled, then processed throiugh the
decontamination facilities. Contamination of site structures will be limited to areas in the
Separations Building Modules and TSB, and will be maintained at low levels throughout plant
operation by regular cleaning: The Decontamination Workshop Area, Ventilated Room,
Vacuum Pump Rebuild Workshop; and a portion of the Laundry Room are included as
permanent Restricted Areas. Through the application of special protective coatings, to surfaces
that might become radloactively'contaminated during operation, and good housekeeping
practices, final decontamination of these areas Is assumed to require minimal removal of
surface concrete or other structural material.

The centrifuges will be processed through the specialized facility. The following operations will
be performed.

* Removal of external fittings

* Removal of bottom flange, motor and bearings, and collection of contaminated oil
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* Removal of top flange, and withdrawal and disassembly of Internals

* Degreasing of Items as required

* Decontamination of all recoverable items for smelting

* Destruction of other classified portions by shredding, crushing, smelting, etc.

10.1.7.4 Results

Urenco plant experience in Europe has demonstrated that conventional decontamination.
techniques are effective for all plant items. Recoverable items have been decontaminated and
made suitable for reuse except for a very small amount of intractably contaminated material.
The majority of radioactive waste requiring disposal in the NEF will include crushed centrifuge
rotors, trash, and residue from the effluent treatment systems.

European experience has demonstrated that the aluminum centrifuge casings can be
successfully decontaminated and recycled. However, as a conservative measure for this
decommissioning cost estimate, the aluminum centrifuge casings for the NEF are assumed to
be disposed of as low-level radioactive waste.

Overall, no problems are anticipated that will prevent the site from being released for
unrestricted use.

i -vJ) 10.1.7.5 Decommissioning Impact on Integrated Safety Analysis (ISA)

As was described In Section 10.1.3.1, Summary of Costs, dismantling and decontamination of
the equipment In the three Separations Building Modules will be conducted sequentially (in
three phases) over a nine year time frame. Separations Building Module 1 will be
decommissioned during the first three-year period, followed by Separations Building Module 2,
and then Separations Building Module 3. Termination of Separations Module 3 operations will
mark the end of uranium enrichment operations at the NEF. Decommissioning of the remaining
plant systems and buildings will begin after Separations Building Module 3 operations have
been permanently terminated.

Although decommissioning operations are planned to be underway while all the activities
considered In the ISA continue to occur In the other portions of the plant, the current ISA has not
considered these decommissioning risks. An updated ISA will be performed at a later date, but
prior to decommissioning, to incorporate the risks from decommissioning operations on
concurrent enrichment operations.
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10.2 FINANCIAL ASSURANCE MECHANISM

10.2.1 Decommissioning Funding Mechanism
- . .

' LES intends to utilize a surety method toprovide reasonable assurance of decommissioning
funding as required by 10 CFR 40.36(e)(2) (CFR, 2003h) and 70.25(f)(2) (CFR, 2003i).
Finalization of the specific financial instruments to be utilized will be completed, and signed
originals of those Instruments will be provided to the NRC, prior to LES receipt of licensed
material. LES intends to provide continuous financial assurance from the time of receipt of
licensed material to the completion of decommissioning and termination of the license. Since
LES intends to sequentially install and operate the Separations Building Modules over time,
financial assurance for, decommissioning will be provided during the operating life of the NEF at
a rate that Is in proportion to the decommissioning liability for these facilities as they are phased
In. Similarly, LES will provide decommissioning funding assurance for disposition of depleted
tails at a rate In proportion to the amount of accumulated tails onsite up to the maximum amount
of the 'tails as described In Section 10.3, Tails Disposition. An exemption request to permit this
incremental financial assurance Is provided In Section 1.2.5, 'Special Exemptions or Special
Authorizations."

The surety method adopted by LES will provide an ultimate guarantee that decommissioning
costs will be paid In the event LES is unable to meet its decommissioning obligations at the time
of decommissioning. The surety method will also be structured and adopted consistent with
applicable NRC regulatory requirements and in accordance with NRC regulatory guidance
contained In NUREG-1 757 (NRC, 2003). Accordingly, LES intends that its surety method will
contain, but not be limited to, the following attributes: - :

* The surety method will be open-ended or, if written for a specified term, such as five years,
will be renewed automatically unless 90 days or more prior to the renewal date, the Issuer
notifies the NRC, the trust to which the surety is payable, and LES of its intention not to
renew. The surety method will also provide that the full face amount be paid to the
beneficiary automatically prior to the expiration without proof of forfeiture if LES falls to
provide a replacement acceptable to the NRC within 30 days after receipt of notification of
cancellation.

. The suretymethod will be payable to a trust established for decommissioning costs.- The
trustee and trust will be ones acceptable to the NRC.- For Instance, the trustee may be an
appropriate State or Federal government agency or an entity which has the authority to act
as a trustee and whose trust operations are regulated and examined by a Federal or State
agency.

* The surety method will remain in effect until the NRC has terminated the license.

* Unexecuted copies of the surety method documentation are provided In Appendices I1 OA
through 1 OF. Prior to LES receipt of licensed material, the applicable unexecuted copies of
the surety method documentation will be replaced with the finalized, signed, and executed
surety method documentation, including a copy of the broker/agent's power of attorney
authorizing the broker/agent to Issue bonds.

I

I

1I
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10.2.2 Adjusting Decommissioning.Costs and Funding I

In accordance with 10 CFR 40.36(d) (CFR, 2003h) and 70.25(e) (CFR, 20031), LES will update
the decommissioning cost estimate for the NEF, and the associated funding levels, over the life
of the facility. These updates will take into account changes resulting from inflation'or site-
specific factors, such as changes in facility conditions or expected decommissioning
procedures. These funding level updates will also address anticipated operation of additional
Separations Building Modules and accumulated tails.

As required by the applicable regulations 10 CFR 70.25(e) (CFR, 2003i), such updating will
occur approximately every three years. A record of the update process and results will be-
retained for review as discussed In Section 10.2.3, below. The NRC will be notified of any
material changes to the decommissioning cost estimate and associated funding levels (e.g.,
significant Increases in costs beyond anticipated inflation). To the extent the underlying
instruments are revised to reflect changes in funding levels, the NRC will be notified as
appropriate.

In addition to the triennial update of the decommissioning cost estimate described above, LES
has committed to supplemental updates as described In the request for exemption in SAR
Section 1.2.5 in order to ensure adequate financial assurance on an incremental basis.
Specifically, LES commits to update the decommissioning cost estimates and to provide to the
NRC a revised funding instrument for facility decommissioning prior to the operation of each
Separations Building Module at a minimum. LES also commits to updating the cost estimates
for the dispositioning of the depleted uranium byproduct on an annual forward-looking
Incremental basis and to providing the NRC revised funding instruments that reflect these
projections of depleted uranium byproduct production. If any adjustments to the funding
assurance are determined to be needed during this annual period due to production variations,
they would be made promptly and a revised funding instrument would be provided to the NRC.

For the first triennial period, LES intends to provide decommissioning funding assurance for the
entire facility, Incorporating the three Separations Building Modules, and the amount of depleted
uranium byproduct that would be produced by the end of that first three year period. In 2004
dollars, the following cost estimates would be assured: 1) the total facility'decommissioning cost
estimate of $131,103,000 from Table 10.1 -14, "Total Decommissioning Costs," 2) the cost for
dispositioning 4,861 MT of depleted uranium byproduct, the amount produced at the end of the
first three years of operation, based on a projected nouminal 30 years of operation, and using a
cost of $4.68 per kg of depleted uranium byproduct, ($4,680 per MT depleted uranium
byproduct) from SAR Section 10.3, yielding a total of $22,749,480, and 3) applying a 25%
contingency factor to the total, or $38,463,120. Accordingly the total projected
decommissioning cost estimate for the first triennial.period of NEF operation for which financial
assurance would be provided would be $192,315,600. However, if significant deviations to the
facility construction or initial operation schedules are encountered after the first triennial period,
LES may instead provide decommissioning funding assurance on the incremental basis
described above, i.e., prior to the operation of a Separations Building Module and on an annual
basis for the depleted uranium byproduct.
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7) .10..2.3 Recordkeeping Plans Related to Decommissioning Funding

In accordance with 10 CFR 40.36(f) (CFR, 2003h) and 70.25(g) (CFR, 2003i), LES will retain
records, until the termination of the license, of Information that could have a material effect on
the ultimate costs of decommissioning. These records will Include Information regarding: (1)
spills or other contamination that cause contaminants to remain following cleanup efforts; (2) as-
built drawings of structures and equipment, and modifications thereto, where radioactive
contamination exists (e.g., from the use or storage of such materials); (3) original and modified
cost estimates of decommissioning; and (4) original and modified decommissioning funding
Instruments and supporting documentation.

!
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10.3 TAILS DISPOSITION . - -

The disposition of tails from the NEF is an element of authorized operating activities. It involves
neither decommissioning waste nor is it a-part of decommissioning activities. 'The disposal of
these tails Is analogous to the disposal of radioactive materials generated in the course of
normal operations, (even Including spent fuel in the case of a power reactor), which is' authorized
by the operating license and subject to separate disposition requirements. Such costs are not
appropriately Included In decommissioning costs (this principle (in the 10 CFR 50 context) Is
discussed in Regulatory Guide 1.159 (NRC, 1990), Section 1.4.2, page 1.159-8). Further, the
"tails" products from the NEF are not 'mill tailings,'as regulated pursuant to the Uranium' Mill
Tailings Radiation Control Act, as amended and 10 CFR 40, Appendix A (CFR, 2003j), and are
'not subject to the financial requirements applicable to mill tailings.

-Nevertheless, LES Intends to provide for expected tails disposition costs (even assuming
*ultimate 'disposal as waste) during the life of the facility. Funds to cover these costs are based
on the amount of tails generated and the unit cost for the disposal of depleted UFe.'

It is anticipated that the NEF will generate 132,942 MT of depleted uranium over a nominal 30
year operational period. This estimate is conservative as it assumes continuous production of
tails over 30 years of operation. Actual tails production will cease prior to the end of the license
terii'as shown In Figure 10.1-1, NEF - Conceptual Decommissioning Schedule.

Waste processing and disposal costs for UF6 tails are currently estimated to be $5.50 per kg U
L or $5,500 per MT U. This unit cost was obtained from four sets of cost estimates for the

) conversion of DUF6 to DU308 and the disposal of DU308product, and the transportation of DUFF
and DU308. The cost estimates were obtained from analyses of four sources:'a 1997 study by
the Lawrence Livermore National Laboratory (LLNL) (Elayat, 1997), the Uranium Disposition

"Services-(UDS) contract with the Department of Energy (DOE) of August 29, 2002 (DOE,' 2002),
information from Urenco, and the costs submitted to the Nuclear Regulatory Commission as
part of the Claiborne Enrichment Center (CEC) license application (LES, 1993a) in the 1990s.

'The four sets of cost estimates obtained are presented in Table 10.3-1, Summary Of Depleted
UF6 Disposal Costs From Four Sources, below, in 2002 dollars per kg of uranium (kg U). Note
that the Claiborne Energy Center cost had a greater uncertainty associated with it. The UDS
contract'does not allow the component costs for conversion, disposal and transportation to be
estimated 'The costs'In the table lndicate that $5.50 per kg U ($2.50 per lb U) Is a conservative
and, therefore, prudent estimate of total depleted UF6 disposition'cost for the LES NEF. That Is,
the historical cost estimates from LLNL and CEC and the more.recent actual costs from the
UDS contract were used to Inform the LES cost estimate. Urenco has reviewed this estimate
-and, based oh its current cost for UBC disposal, finds this figure to be prudent.

In May 1997, the LLNL published UCRL-AR-1 27650, Cost Analysis Report for the Long-Term
Management of Depleted Uranium Hexafluoride (Elayat,,1997). The report was prepared to
provide comparative life-cycle cost data f6r the Department of Energy's (DOE's) Draft 1997.
Programmatic Environmental Impact Statement (PEIS) (DOE, 1997) on alternative strategies for
management and disposition of DUF6. The LLNL report Is the most comprehensive assessment
of DUF6 disposition costs for alternativeldisposition strategies available in the public domain.
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The technical data on which the LLNL report is based is principally the May 1997 Engineering
Analysis Report (UCRL-AR-1 24080, Volumes 1 and 2) (Dubrin, 1997)..

When the LLNL report was prepared in 1997, more than six years ago, the cost estimated in it
were based on an inventory of.560,000 MT of DUF 6, 'or 378,600 MTU after applying the 0.676
mass fraction multiplier. This amount corresponds to an annual throughput rate of 28,000 MT of
UF6 or about 19,000 MTU of depleted uranium. The costs in the LLNL report are based on the
20 year life-cycle quantity of 378,600 MTU. The LLNL annual DUF8 quantities are about 3.6
times the annual production rate of the proposed NEF.

The LLNL cost analyses assumed that the DUFe would be converted to DU308, the DOE's
preferred disposal form, usin'g one of two dry'process conversion options. The first -- the
anhydrous hydrogen fluoride (AHF) option upgrades the hydrogen fluoride (HF) product to
anhydrous HF (< 1.0% water). In the second option - the HF neutralization option - the
hydrofluoric acid would be neutralized with lime to produce calcium fluoride (CaF2). The LLNI_
cost analyses assumed that the AHF and CaF2 conversion products are of sufficient purity that
they could be sold for unrestricted use (negligible uranium contamination). LES will not use a
deconversion facility that employs a process that results in the production of anhydrous HF.

The costs in Table 10.3-1, represent the LLNL-estimated life-cycle capital, operating, and
regulatory costs, In 2002 dollars, for conversion of 378,600 MTU over 20'years, of DUF 6 to
DU308 by anhydrous hydrogen' fluoride (HF) processing, followed by DU308 long-term storage
disposal in a concrete vault, or in an exhausted underground uranium mine in the western
United States, at or below the same cost. An independent new underground mine production
cost analysis confirmed that the LLNL concrete vault alternative costs represent an upper bound
for under ground mine disposal. The discounted 1996 dollar costs in the LLNL report were
undiscounted and escalated to 2002 dollars. The LLNL life-cycle costs in 1996 dollars were
converted to per kgU costs and adjusted to 2002'dollars using the Gross Domestic Product
(GDP) Implicit Price Deflator (IPD). The escalation adjustment resulted in the 1996 costs being
escalated by 11 %.

On August 29, 2002, the DOE announced the competitive selection of Uranium Disposition
Services, LLC to design, construct, and operate conversion facilities near the DOE enrichment
plants at Paducah, Kentucky and Portsmouth, Ohio. UDS will operate these facilities for the first
five years, beginning in 2005. The UDS contract runs from August 29, 2002 to August 3, 2010.
UDS will also be responsible for maintaining the depleted uranium and product inventories and
transporting depleted uranium from Oak Ridge East Tennessee Technology Park (ETTP) to the

'Portsmouth site for conversion. The DOE-UDS contract scope includes packaging, transporting
and disposing of the conversion product DU308.

UDS is a consortium formed by Framatome ANP Inc., Duratek Federal Services Inc., and Bums
and Roe Enterprises Inc. The DOE-estimated value of the cost reimbursement contract is $558
million (DOE Press Release, August 29, 2002) (DOE, 2002). Design, construction and
operation of the facilities will be subject to appropriations of funds from Congress. On
December 19, 2002, the White House confirmed that funding for both conversion facilities will
be included in President Bush's 2004 budget. However, the Office'of Management and Budget
has not yet indicated how much funding will be allocated. The UDS contract quantities and
costs are given in Table 10.3-2, DOE-UDS August 29, 2002, Contract Quantities and Costs.
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Urenco is currently contracted with' a supplier for DUF6 to DU308 conversion. The supplier has
been converting DUF6 to DU308on an industrial scale' since 1984.'

The CEC costs given'in Table 10.3-1,' are those presented to John Hickey of the NRC in' thee
CEC letter of June 30, 1993 (LES,, 1993b) as adjusted for changesin units and escalated to'
2002 ($6.74 per kgU).'- The conversion cost of $4.00 per kg U was provided to CEC by Cogema
at that time. It should also be' noted that this highest cost estimate Is at least 10 yeairs old and
was based on'the Information available at that time. The value of $5.50 0per kgU used In the
decommissioning cost estimate Is 22% above the average of the more recent LLNL and UDS
cost estimates, which is $4.49 per kgU {(5.06+3.92)/2). The LLNL Cost Analysis Report
(page 30) states that its cost estimate already includes a 30% contingency In the capital costs of
the process and manufacturing facilities, a 20% contingency In the capital costs of the balance
of plant; and a minimum of a 30% contingency In the capital costs of process and manufacturing
equipment.

Also, the 1997 LLNL cost Information Is five years older than the more recent 2002 UDS cost
information. The value of $5.50 per kgU used in the decommissioning cost estimate for tails
disposition Is 40% greater than the 2002 UDS-based cost estimate of $3.92 per kgU, which
does not Include offset credits for HF sales or proceeds from the sale of recycled products.

The costs in Table 10.3-1, indicate that $5.50 is a conservative and, therefore, prudent estimate
of total DU disposition cost for the NEF. Urenco has reviewed this estimate and, based on its
current cost after tails disposal, finds this figure to be prudent.

In summary, there is already substantial margin between the value of $5.50 per kgo being used
by LES In the decommissioning cost estimate and the most recent information (2002 UDS) from
which LES derived a cost estimate of $3.92 per kgU.

Based on information from corresponding vendors, the value of $5.50 per kgU (2002 dollars),
which is equal to $5.70 per kgU when escalated to 2004 dollars, was revised in December 2004
to $4.68 per kgU (2004 dollars). The value of $4.68 per kgU was derived from the estimates of
costs from the three components that make up the total disposition cost of DUF6 (i.e.,
deconversion, disposal, and transportation). The estimate of $4.68 per kgU supports the
Preferred Plausible Strategy of U.S. Private Sector Conversion and Disposal identified in
section 4.13.3.1.3 of the ER as Option 1.

In support of the Option 2 Plausible Strategy identified In section 4.13.3.1.3 of the ER, DOE
Conversion and Disposal," LES requested a cost estimate from the Department of Energy
(DOE). On March 1, 2005, DOE provided a cost estimate to LES for the components that make
up the total disposition cost (i.e., deconversion, disposal, and transportation)
(DOE, 2005). This estimate, which was based upon an independent analysis undertaken by
DOE's consultant, LMI Govemment Consulting, estimated the cost of disposition to total
approximately $4.91 per kgU (2004 dollars). The Department's cost estimate for deconversion,
storage, and disposal of.the DU Is consistent with the contract between UDS and DOE. The
cost estimate does not assume any resale or reuse of any products resulting from the
conversion process.
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For purposes of determining the total tails disposition funding requirement and the amount of
financial assurance required for this purpose, the value of $4.68 per kgU (based upon the cost
estimate for the Preferred Plausible Strategy) was selected. Based on a computed tails
production of 132,942 MTU during a nominal 30 years of operation and a tails processing cost
of $4.68 per kgU or $4,680 per MTU, the total tails disposition funding requirement is estimated
at $622,169,000. This sum will be included as part of the financial assurance for
decommissioning (see Table 10.1-14, Total Decommissioning Costs). See Environmental
Report Section 4.13.3.1.6, Costs Associated with UF6 Tails Conversion and Disposal, for
additional details.

S..
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Table10.1-1A Number and Dimensions of Facility Components

Page 1 of 1

4

I

I

5

i

. . .I I

I

I

i

I

Separations Modules (Note 1)

Component Dirrensions of Components Total Dimensions

Glove Boxes

Fume Cupboards ._._ '

Lab Benches .

Sinks

Drains

Floors

Walls'

Ceilings ''_ - ' __ _ __ _

VentilationiDuctwork ' J_ _

Hot Cells

Equipment/Materials '___-_-'___'__

Soil Plots !
Storage Tanks '_:_'_-_:

Storage Areas -_.

Radwaste Areas

Scrap Recovery Areas :

Maintenance Shop ._.

Equipment
Decontamination Areas

Other -

Notes: -e , .

1. More than 97% of the decommissioning costs for the facility are attributed to the dismantling,
decontamination, processing, and disposal of centrifuges and other equipment in the Separations
Building Modules, which are considered classified. Given the classified nature of these buildings,
the data presented In these Tables have been structured to meet the applicable NUREG-1757
recommendations, to the extent practicable. However, specific Information regarding numbers of
components, dimensions of components, and total dimensions, has been intentionally excluded
to protect the classified nature of the'data.
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Table 1 0.1 -1 B Number and Dimensions of Facility Components
: Page I of I

I ..

Decommission Decontamination Facility

. Component Number of Dimensions of Components Total DimensionsComponents ________

Glove Boxes None NA NA

Fume Cupboards None NA NA

Various sizes of lab and workshop benches
Lab Benches 10 ranging from 6.5 to 13 feet long by 2.5 feet (Note 1)

Sinks 6 basins (Noe 1)

Drains 6 Standard laboratory type drains (Note 1)

Floors 1 Lot (Note 2) (Note 1) (Note 11)

Walls 1 Lot (Note 2) (Note 1) (Note 1)

Ceilings 1 Lot (Note 2) (Note 1) (Note 1)

Ventilation/Ductwork (Note 3) Various sizes of ductwork ranging from 3 to 640 feet
18 Inches plus dampers, valves and flexibles

Hot Cells None NA NA

Equipmet/Materals 20Various pleces'of equipment including citric (oe1Equpment/Materials 20 _cleaning tanks, centrifuge cutting machines(Note 1)

Soil Plots None NA NA

Storage Tanks I Lot (Note 2) Various storage tanks (Note 1)

Storage Areas 1 Storage area for centrifuges and pipe work (Note 1)

Radwaste Areas None NA NA

Scrap Recovery Areas None NA NA

Maintenance Shop None NA NA

Equipment NA NA
Decontamination Areas

Hand tools and consumables that become
Other 11 Lot (Note 2) contaminated while carrying out dismantling (Note 1)and decontamination work, unmeasured work

and scaffolding

Notes:

1. Total dimensions not used in estimating model.
2. Allocation based on Urenco decommissioning experience.
3. Total dimensions provided.
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* Table 1 G.I-1 C Number and Dimensions of Facility Components
'Page 1 of 1

Technical Services Building

Component oNumbor of Dimensions of Components Total Dimensions
Glove Boxes None - NA NA

. Cuoads 1Standard laboratory fume cupboards, ( 1)
Fume________ C rapprox 6.5 - 8 feet high x 6 feet wide

b BVarious sizes of lab and workshop benches ranging
from 6.5-13 feet long by 2.5 feet wide

Sinks 12 ~Standard laboratory sinks and hand wash basins plus (oe1
___inks____ 1 larger sinks for laundry

Drains 12 Standard Laboratory type drains plus larger laundry (Note 1)
drain

. - Floor area covers all Workshops and Labs In the -
Floors (Note 3) Technical Services Bldg that may be exposed to 26,340 ft2

. _ ~ contamination
. Wail area covers all Workshops and Labs In the

Walls -.(Note 3) Technical Services Bldg that may be exposed to 40,074 ft2
,i. . --. - contamination

Ceiling area covers all Workshops and Labs In the
Ceilings (Note 3) Technical Services Bldg that may be exposed to 26,340 ft2

contamination
. en- . - Various pieces of equipment Including, filter banks,
Ductwoation/ (Note 3) extractor fans, vent stack, dampers and approx 2.034 feet

__ _2,034 feet of large and small ductwork
Hot Cells None NA NA
Equimen, - Various pieces of equipment Including, mass * -

57 spectrometers, washing machines, hydraulic lift tables, (Note 1)
Materials ~~~cleaning cabinets_________

Soil Plots None NA, - NA
Storage Tanks 1 Waste oil storage tank (53 gal) (Note 1)
Storage Areas 2 - Storage area for product removal, dirty pumps (Note 1)
Radwaste Areas None NA NA
Scrap Recovery Nn AN
Areas -___None NA NA
Maintenance NA NA
Shop Nn
Equipment
Decontamination None : - NA NA
Areas , . ,

Hand tools and consumables that become
Ote o Nt )contaminated while carrying out (oe1Other 1 Lot (Note 2) dismantling/decontamination work, unmeasured work (Note 1)

and scaffolding *.

Notes:

1. Total dimensions not used In estimating model.
2. Allocation based on Urenco decommissioning experience.
3. Total dimensions provided.

NE:.eyAayi eot eiin2 uy20
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Table 10.1-1 D Number and Dinienslons of Facility Components
Page 1 of 1 .1 \'�

Gaseous Effluent Vent (GEV) System Throughout Plant

Component Number oDimensions of Components Total Dimensions
____ ___ ___ ___ ___ C om ponents _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Glove Boxes None NA NA

Fume Cupboards None NA NA

Lab Benches None NA NA

Sinks None NA NA

Drains None NA NA

Floors None NA NA

Walls None NA NA

Ceiflngs None NA NA

Various sizes of ductwork ranging from 3 to
Ventilation/Ductwork (Note 3) 18 Inches plus dampers, valves and 5,656 feet

flexibles

Hot Cells None NA NA

Equipment/Materials None NA NA

Son Plots None NA NA

Storage Tanks None NA NA

Storage Areas None NA NA

RadWaste Areas None NA NA

Scrap Recovery Areas None NA NA

Maintenance Shop None NA NA

Equipment NA NA
Decontamination Areas

Hand tools and consumables that become
Other 1 Lot (Note 2) contaminated while carrying out (Note 1)dismantling/decontamination work,

unmeasured work and scaffolding

Notes:

1. Total dimensions not used in estimating model.
2. Allocation based on Urenco decommissioning experience.
3. Total dimensions provided.

I
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Table 10.1-1 E Number and Dimensions of Facility Components.

Page 1.of 1

Blending and Sampling

f

t

I � �

i - -

I :
I

II -

I II

I

Component Numbr of ' Dimensions of Components Total Dimensions
- Components ----

Glove Boxes 'None NA 'NA

Fume Cupboards None - ' NA NA

Lab Benches None ' NA NA

Sinks None NA' NA

Drains - None NA NA

Floors Nono (Note 4) NA' ' NA

.Walls None (Note 4) - - NA - NA

Ceilings None (Note 4) NA '- NA
Coveed I GEVCovered in'GEV

VentilatlontDuctwori< System estimate Covered in GEV System estimate System estimate

HotCells None NA ' ' - - NA

V'arious sizes of pipe-work ranging from 2,461 feet(Note 3) DN25 to DN65 -* 241fe

Equipment/Miaterials 38 Valves Various types of valve ranging from 0.6 to2.5 inches and manual to control (oe1
12 Various pieces of equipment Including hot (Note 1)

. boxes and traps
Soil Plots None -- NA - - NA

Storage Tanks None NA NA
Storage Areas None NA NA

Radwaste Areas None ' NA NA.
'Scrap Recovery Areas None NA NA

Maintenance Shop None NA NA

Equipment None - NA NA
Decontamination Areas

Hand tools and consumables that become
Ohr1 Lo (Nt contaminated while carrying out -(oe1

( 2) dismantling/decontamination work,
unmeasured work and scaffolding

Notes: . . -

1. Total dimensions not used In estimating model.
2. Allocation based on Urenco decommissioning experience.
3. Total dimensions provided.
4. No floors, walls or ceilings are anticipated needing decontamination.

NEF~~ ~ ~ Saet Anlyi Reor Reiso 2, Jul 2004 .1'
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Table 10.1-11F Number and Dimensions of Facility Cormponents
Page I of 1

Centrifuge Test and Post Mortem

Component Number ofmensons of Components Total Dimensions
___________ CompnentsDmeiosf

Glove Boxes None NA NA
Fume Cupboards None NA NA

Various sizes of lab and workshop benches
Lab Benches 4 ranging from 6.5 -13 feet long by 2.5 feet (Note 1)

_wide

Sinks 2 Standard laboratory sinks and hand wash (Note 1)
Sinks_ 2 _basins plus larger sinks for laundr(

Drains 2 ~Standard laboratory type drains plus larger (oe1Drains 2_laundry drain (Note 1)
Floors None (Note 4) NA NA
Walls None (Note 4) NA NA
Cealings None (Note 4) NA NA
Ventilationt None NA NA
Ductwork
Hot Cells None NA NA

(Note 3) Various sizes of pipe-work ranging from DN16 6
(Nt )toDN40 164_____feet ___

Equipment 56 Valves Various types of valve ranging from 0.6 to 1.6 (Note 1)
Materials Inches and manual to control (Note_ __

7 Various pieces of equipment including feed (Note 1)
take off vessels and traps

Soil Plots None NA NA
Storage Tanks None NA NA
Storage Areas None NA NA
Radwaste Areas None NA NA
Scrap Recovery Nn AN
Areas None NA NA
Maintenance Shop None NA NA
Equipment
Decontamination None NA NA
Areas

Hand tools and consumables that become
Other 1 Lot (Note 2) contaminated while carrying outdismantlin'g/decontamination work, (oe1

unmeasured work and scaffolding

Notes:

1. Total dimensions not used In estimating model.
2. Allocation based on Urenco decommissioning experience.
3. Total dimensions provided.
4. No floors, walls or ceilings are anticipated needing decontamination.

NEF afet Anlysi Reort evi~on , Jly 204.
NEF Safety Analysis Report Revision 2, July 2004 |



KIj )

Table 10.1-2- Planning and Preparation
* P age1of1

II

zI

f

I

7i

i1

I

41

I

i

I

II

I

Labor Labor Labor - 4Auon t
Activity Costa) Shift-workr Project HP&S Drto

($) (multiUfunctional) Management (Man-days) (Months)
.__ . . , (Man-days) (Man-days) ._-_._

Project Plan & Schedule 100 0 178 0 4

Site Characterization Plan 200 . 0 356- 0 4

Site Characterization'E 300 82 368 144 4

Decommissioning Plan' 350 0! 622 0 6.
NRC ReviewPeriod 50 . . 0 89 0 12

Site Services Specifications 100, 0 178 0 2

Project Procedures 100 0 178 0 4.

- . TOTAL 1200 -. 82 1,969 144 (Note i)

- Note: - -

- --1. 'Some activities will be conducted in parallel to achieve a 24 month time frame.

;C , ..
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Table 10.1-3 Decontamination or Dismantlig of Radioactive Components
(Man-Hours).
Page I of 1

Other Buildings (Note 1)

Component Mthod Craftsman Supeivision Project HP&S/Chom|
Component__________ M_(Nthod 4) ftma (Note 2) Management (Note 3)

Glove Boxes 0 0 0 0

Fume Cupboards 312 62 53 66

Lab Benches 324 64 55 68

Sinks 101 20 17 21

Drains 102 20 17 21

Floors 647 129 111 136

Wals 422 84 72 89

Ceilings 275 55 47 58

VentilationlDuctwork 8,468 1,693 1,447 1,780

Hot Cells 0 0 0 0
EquipmenVMaterlals 1,533 307 262 322

Soil Plots 0 0 0 0

Storage Tanks 14 3 2 3

Storage Areas 110 22 19 23

Radwaste Areas 0 0 0 0

Scrap Recovery Areas 0 0 0 0
Maintenance Shop 0 0 0 0

Equipment Decontamination Areas 0 0 0 0

Other 1,913 382 327 402

TOTAL Hours = 14,221 2,841 2,430 2,990

Notes:

1. Includes the Decontamination Facility, Technical Services Building, Gaseous Effluent Vent
System Throughout Plant, Blending and Sampling, and Centrifuge Test and Post Mortem
Facilities.

2. Supervision at 20%.
3. Supply ongoing monitoring and analysis service for dismantling teams.
4. Specific details of decontamination method not defined at this time.

.)
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Table 10.1-4 Restorationof Contaminated Areas on Facility Grounds

* (Work Days)
Page I of 1

i .

Labor Labor Labor Labor Labor LaborA Category Category Category Category Category' Category

Backfill and Restore Site (Note 1) .

TOTAL == =

Note:.

1. Deviates from NUREG-1757 because cost Is based on volume and unit cost associated with
removal and disposal of liners and earthen covers of the facility Treated Effluent Evaporative
Basin. The cost (see Table 10.1-14) assumes 'transport and disposal of approximately 33,000 ft3

. of contaminated soil and basin nrembrane. The cost of removal of the facility Treated Effluent
Evaporative Basin material (33,000 ft3) Is based on a $30/ft3 disposal cost and includes the cost
of excavation ($5.00Wy& which Includes labor and equipment costs) and cost of transportatiori
($4.00/mile for approximately 1,100 miles from the NEF site to the Envirocare facility In Utah).
Based on Urenco experience, other areas outside of the plant buildings are not expected to be
contaminated.
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Tablo 10.1-5 Final Radiation Survey
. Page I of 1'-

Labor Labor Labor Activity,
Activity Costs Shift-worker Project HP&S Duration

($000) (multi-functional) Management (Man-days) (Months).
_(Man-das) (Man days)

Prepare Survey Plans and Grid 439 334 360 8
AreasSo433336

Collect Survey Readings and
Analyze Data 1,400 1,261 343 1,013 1.6

Sample Analysis (Note 1) 568

Final Status Survey Report and 300 533 0 8
NRC Review ._._30_533_

Confirmatory Survey and Report 200 0 355 0 6

Terminate Site Lcense 100 0 178 0 2

TOTAL 2,500 1,700 2,311 1,373 (Note 2)

Notes:

1. The $1.4 million cost assigned to the conduct of the final radiation survey includes a cost of
$365,000 to conduct the sampling and perform the sample analysis by a contractor. The
sampling labor cost component ($45,000) was estimated assuming $60/hr (HP&S man-hour
rate) for an estimated 500 samples with an average sample duration of 1.5 hours/sample.
The analysis cost component ($320,000) for the 500 samples was estimated using a
conservative $640/sample based on recent actual 2004 lab analysis costs. Because of the
modeling for this activity, this sample analysis cost is expressed in terms of equivalent man-
hours at the Project Management man-hour rate.

2. Some activities will be conducted in parallel to achieve a 36 month time frame.

I .
: -L 4,

!
NEF Safety Analysis Report Revition 4, April 2005 1



K>-)
Table 10.1-6 Site Stabilization and Long-Term -Surveillance

'(Work Days) - .
Pagel of 1

Labor L labor Labor I Labor Labor Labor
Activity ICategory Category Category Category Category Category

(Note 1) N/A N/A NIA N/A /A! N/A_

Note:

1. Urenco experience with decommissioning gas centrifuge uranium enrichment plants has been-
that there Is no resultant ground contamination. As a result, site stabilization and long-term-
surveillance will not be required and associated decommissioning provisions are not provided.

.,
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* Table 10.1-7 Total Work Days by Labor Category -
(Based bn a 7.5 hr Working Day)

Page I of I

1. I

Task m uShift- worker Craftsman Supervision e HPt S ClanerTak(mutit-functlonal) Management______

Planning and Preparation 82 0 0 1,969 144 0
(see Table 10.1-2)

Decontamination and/or
Dismantling of Radioactive 56,067 1,896 6 156 1,478 1.828 2,897
Facility Components 6 .
(Note 2)

Restoration of
Contaminated Areas on
Facility Grounds (Note 1)
(see Table 10.1-4)

Final Radiation Survey 1,700 0 0 2,311 1,373 0
(see Table 10.1-5)
Site Stabilization and Long-
Term Surveillance 0 0 0 0 0 0
(see Table 10.1-6)

Notes:

1.
2.

Cost estimate is activity-based.
The values shown are inclusive of the Separations Module input derived using the total costs in
Table 10.1-9 and dividing by the cost per day for each labor category.

* 1
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Table 10.1 -8 Worker Unit Cost Schedule

; .Page I of 1.
I . . .

i

C

II
I

.Shift- worker.. rec..
Labor Cost Component h(muti- Craftsman Supervision Majgr ot HP&S Cleaner

........... functional) .. Management

Salary & Fringe ($/year) 73,006 65,184 96,000 120,000 96,000 73,006

Overhead Rate (%) excluded excluded excluded excluded excluded excluded

Total Cost Pei Year ($) 73,006 65,184 96,000 120,000 96,000 73,006

Total Cost PerWork Day 342 306 450 563 450 - 342
($day) (Note 1)

Note: .... ...

1. Based on 213.33 work days per year at 7.5 hrs per day (1,600 hrs per year). .

. I.}

I/
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Table 10.1-9 Total Labor Costs by Major Decommissioning Task
($000)

Page I of 1

Task Shift-worker Craftsman Supervision Project HP&S Cleaner
__ _ _ _ _ _ _ _ _ _ _ _ _ (multi-functional) Management _ _ _ _ _ _ _ _

Planning and Preparation 28 0 0 1,109 65 0
(see Tabie 10.1.-2) _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

Decontamination and/or
Dismantling of Radioactive 19,175 579 2,770 832 823 991
Facilty Components

Restoration of Contaminated
Areas on Facility Grounds . .
(Note 1) (see Table 10.1-4)

Final Radiation Survey 581 0 0 1,301 618 0
(see Table 10.1-5) 581 0 130 68

Site Stabilization and Long-
Term Surveillance 0 0 0 0 0 0
(see Table 10.1-6)

Note:

1. Cost estimate is activity-based.

.I
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Table 0.1 -10 ' Packaging, Shipping and Disposal of Radioactive Wastes
. (Excluding Labor Costs)

. 'Page 1 of I

m. C)

(a) Waste Disposal Costs (includes packaging & shipping costs)

Disposal Volume UnitCost | of drums - Total Disposal Costs
as e y e(rye(h 3)) ($/t3)($000)

Other Buildings: .___._. .. .

Miscellaneous low level waste 83(2.930) . 150 400, 440

Separation Modules:

Solidified Liquid Wastes - 32 (15,251) 100 2,159 -1,525

Centrifuge Components, Piping 1,036 (36,595) 100 5,180 . .3,659
and Other Parts

Aluminum 3,602 (127,200) 100 NA 12,720
TOTAL 5,153 (181,976) - 7,739 18,344

(b) Processing Costs

Disposal Unit Cost Total Disposal CostsMateilals Weight ($Aib) ($000).
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( t o n s ) _ _ _ _ _ _ _

Aluminum 10,177 0.14 2,860
Other materials 155 2.67 830

TOTAL 10,332 . - 3,690 . .

. . ..- . .. . .. . .
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* Table10.1-11 EquipmentandSupplyCosts
(Excluded Contalriers)

Page I of 1

(a) Equipment

Eq.m.tUnit Cost Total Cost EquipmentEqulpmont Quantity (hi)(00
__ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ _($1unft) ($000)

Separation Building Modules

Dismantling and decontamination building 45,210 f 2  1,545 6,490

Special floor and vent system 45,210 t2e 294 1,240

Plant equipment

Basic decontamination equipment lot (Note 1) 600,000 600

Decontamination line equipment 2 units 3,908,850 7,820

Evaporation Installation lot (Note 1) 390,000 390

Radiation and control equipment lot (Note 1) 410,000 410

Electrical and Instrumentation

Electrical system lot (Note 1) 500,000 500

Instrumentation iot (Note 1) 590,000 590

Design and Engineering

Building 20% (Note 1) 1,550

Plant and equipment 15% (Note 1) 1,400

Electrical and Instrumentation 25% (Note 1) 270

Other Buildings:

Dismantling/Cleaning Tools, Equipment lot (Note 1) 100,000 100
and Consumables

TOTAL - 21,360

Note:
1. Allocation based on Urenco decommissioning experience.

(b) Supply

.. .uan:tyUnit Cost Total Cost Equipment
Equipment Quantity($/ft 3) ($000).*

Electricity kwh 2,910,344 0.062 180

Gas ft3  16.900,000 0.004 75

Water ft3  86,300 0.035 3

Materials lot (Note 1) 653

TOTAL - 910

Note:
1. Allocation based on Urenco decommissioning experience.

l
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Table 10.1-12 Labpratory Costs * -

Page 1 of 1

Unit Cost Total CostsActivity __uantity_ ($)($000)

Analysis of batch samples 931 934 - 870
(Note 1)

TOTAL _ 870

Note:
1. Sample analysis costs are for aluminum only. The unit cost for this sampling Is the cost

of performing the analysis using onsite laboratory equipment and assumes 8 samples for
each of the estimated 931 batch melts. Costs associated with other sampling and
analysis are Included in Table 10.1-5, Final Radiation Survey.

NEF Safety Analysis Report RevisIon 2, July 2004 I
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Table 10 1-13 Period Dependent Costs
Page I of I

Total Cost
Cost Item (00

License Fees (Note 1)

Insurance (Note 1)

Taxes (Note 1)

Other (Note 1)

TOTAL 10,000

Note:

1. Period Dependent Costs Include management, insurance, taxes, and other costs for the period
beginning with the termination of operations of Separations Building Module 3 and the remaining
plant facilities. This assumes $2,000,000 per year for each of the five years at the end of the
project. It has been assumed that the period dependent decommissioning costs incurred during
concurrent enrichment operations will be funded from operating plant funding and not the
decommissioning trust fund.

I .
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ITable 1O1-14; Total Deoommissloning Costs
* . Page I of 2

. i

J

3

;
1. . i

i

(Note 7)

,osts ($000) Tota
; TasWCorponents Separations Other ($000) Percentage Notes

Modules -Buildings

Planning and Preparation
(see Table 10.1.2) -,0 ,0 %

Decontamination and DIsmantling of
Radioactive Facility Components .24,060 . 1,110 . 25,170 20% 8
(see Table 10.1-9)

Restoration of Contamination Areas
on Facility Grounds 1.357 0 1,357 : 1% 2
(see Table 10.1-4) ;

Final Radiation Survey 2,500 0 2,500 .2% 3
(see Table 10.1. -5)

Cost of Third Party Use 39.829 1,232 . 41,061 32%, 11
Site Stabilization and Long-term 0 0 0 0% 4
Surveillance -

Waste Processing Costs( 1010) 3,690 0 3,690 3% 5

Waste Disposal Costs '17,904 - 440 18.344 .14%- 6
(see Table 10.1-1 0)

Equie C 21,260 100 21,360 17% .(see Table 10.1-11)

Su py ot'910 0 910 . 1% .
(see Table 10.1.1 1)
Laboratory Costs 0 1%

(s e a l l .. 2 870 0, 870 1

Period Dependent Costs -0 1,0 %
(see Table 10.1 -1 3) .- 100.__,00%_
SUBTOTAL (2002) 123,580 2,882 * 126,462

SUBTOTAL (with escalation to 128,115 2,988 131,103 12
2 0 0 4 ) _ _ _ _ _ _ __ _ _ _ _

Tails Disposition (2004) - .: ... - 622,169 9

Contingency (25%) .. 188,318 . *

TOTAL (2004) - 941,590 10
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Table i0.1-14 Total Decommissioning Costs
Page 2 of 2

Notes:
1. The $1,200 Includes planning, site characterization, Decommissioning Plan preparation, and

NRC review for the entire plant.
2. Cost provided Is for removal and disposal of liners and earthen covers of the facility Treated

Effluent Evaporative Basin. The cost assumes transport and disposal of approximately 33,000
ft3 of contaminated soil and basin membrane at recent commercial rates. The cost of removal
of the facility Treated Effluent Evaporative Basin material (33,000 ft3) is based on a $30/ft 3

disposal cost and includes the cost of excavation ($5.00/yd3 which includes labor and
equipment costs) and cost of transportation ($4.00/mile for approximately 1,100 miles from the
NEF site to the Envirocare facility In Utah). Other areas outside of the plant buildings are not
expected to be contaminated.

3. The $2,500 Includes the Final Radiation Survey, NRC review, confirmatory surveys and license
termination for the entire plant.

4. Site stabilization and long-term surveillance will not be required.
5. Waste processing costs are based on commercial metal melting equipment and unit rates

obtained from Urenco experience In Europe.
6. Includes waste packaging and shipping costs. Waste disposal costs for Other Buildings are

based on a $150 per cubic foot unit rate which includes packaging, shipping and disposal at
Envirocare In Utah.

7. More than 97% of the decommissioning costs for the facility are attributed to the dismantling,
decontamination, processing, and disposal of centrifuges and other equipment in the
Separations Building Modules, which are considered classified. Given the classified nature of
these buildings, the data presented in these Tables have been structured to meet the
applicable NUREG-1757 recommendations, to the extent practicable. However, specific
information such as numbers of components and unit rates has been intentionally excluded to
protect the classified nature of the data. The remaining 3% of the decommissioning costs are
for the remaining systems and components in Other Buildings.

8. The $1,110 for Other Buildings includes the decontamination and dismantling of contaminated
equipment In the TBS, Blending and Liquid Sampling Area, Centrifuge Test and Post Mortem
Facilities, and Gaseous Effluent Vent System.

9. Refer to Section 10.3, for Tails Disposition discussion.
10. Combined total for both decommissioning and tails disposition.
11. An adjustment has been applied to account for use of a third party for performing

decommissioning operations associated with planning and preparation, decontamination and
dismantling of radioactive facility components, restoration of contaminated grounds, and the
final radiation survey. The adjustment includes an overhead rate on direct staff labor of 110%,
plus 15% profit on labor and its overheads.

12. The escalation cost factor applied Is based on the Gross Domestic Product (GDP) implicit price
deflator. The resulting escalation cost factor for January 2002 to January 2004 Is a 3.67%
Increase. The escalation cost factor Is not applied to the tails disposition costs since these
costs are provided In 2004 dollars.
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Table 10.3-1 Summaiy of Depleted UF. Disppsal Costs from Four Sources

Page 1 of 1 .

- - Costs In 2002 Dollars per kgU

Conversion Disposal Transportation 'Total

LLNL (UCRL-AR-127650) (a) 2.64 2.17 0.25 5.06

UDS Contract (b) (d) (d) (d) -3.92

URENCO (e) (d) (d) (d) - (d)

CEC Cost Estimate (c) 4.93 1.47 0.34 6.74

Notes:

(a)

(b)

(c)

'(d)
(e)

1997 Lawrence Livermore National Laboratory cost estimate study for DOE, discounted costs In
1996 dollars were uridiscounted and escalated to 2002 by ERI. . '
Uranium Disposition Services (UDS) contract with DOE for capital and operating costs for first
five years of Depleted UFj conversion and Depleted U308 conversion'product disposition.
Based upon Depleted UF6 and Depleted U308 disposition costs provided to the NRC during
Claibome Enrichment Center license application in 1993.
Cost component Is proprietary or not made available. -
The average of the three costs is $5.24/kg U. LES has selected $5.50/kg U as the disposal cost
for the National Enrichment Facility. Urenco has reviewed this cost estimate, and based on its
current experience with UFP disposal, finds this figure to be prudent.

11 I
t I -. , 11 - . . � r -

.. j, , , . ! , -, " . I -
l
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Table tO.3-2 DOE-UDS August29, 2002, Contract Quantities and Costs
Pagel of i.

Target Million kgU
UDS Conversion and Disposal Quantities: DUF6 (a) U (b)

FY 2005 (August-September) 1.050 0.710
FY 2006 27.825 18.800
FY 2007 31.500 21.294
FY 2008 31.500 21.294
FY 2009 31.500 21.294
FY 2010 (October-July) 26250 17.745
Total: 149.625. 101.147

Nominal Conversion Rate (c) and Target Conversion Rate 21.3
(Million kgU/Yr) 21_3

UDS Contract Workcscope Costs: (d) Million $
Design, Permitting, Project Management, etc. 27.99
Construct Paducah Conversion Facility 93.96
Construct Portsmouth Conversion Facility 90.40
Operations for First 5 Years DUFs and DU30s (e) 283.23
Contract Estimated Total Cost w/o Fee 495.58

Contract Estimated Value per DOE PR, August 29,2003 558.00
Difference Between Cost and Value Is the Estimated Fee of 12.6% 62.42

Capital Cost wlo Fee 212.35
Capital Cost with Fee 239.10

First 5 Years Operating Cost with Fee 318.92

Estimated Unit Conversion and Disposal Costs:

Unit Capital Cost (f) $0.77/kgU
2005.2010 Unit Operating Costs In 2002 $ $3.15/kgU

Total Estimated Unit Cost $3.92/kgU

Notes:

(a) As on page B-1I of the UDS contract.
(b) DUF 6 weight multiplied by the uranium atomic mass fraction, 0.676.
(c) Based on page H-34 of the UDS contract.
(d) Workscope costs as on UDS contract pages B-2 and B-3.
(e) Does not include any potential off-set credit for HF sales.
(I) Assumed operation over 25 years, 6% government cost of money, and no taxes.

I

I

I

I
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NATIONAL ENRICHMENT FACILITY -.CONCEPTUAL DECOMMISSIONING SCHEDULE
D__ Task Nam -3 |2 |W1 I 2 |3 |4 | 5 6 |7 | 8 I 9 |
I Site CharacterizatioriDecomm Plan

2 NilC Review & Approval

3 Install Decontamination Facility

4 End Separation Module I Operations

5 Decommission Separation Module 1

6 End Separation Module 2 Operations

7 Decommission Separation Module 2

8 Ed Separation Module 3 Operations

9 Decommission Separation Module 3

to Decommission Other Plant Buildings

11 Decommission Decontamination Facility

12 Final Status Survey/Report

13 NRC Confirmatory Survey I _

14 Ucense Termination

15 Facility Available For Reuse
* - .

I-,

:, . ! , I ,

A, _,FIGURE' 10.1-1
NATIONAL ENRICHMENT FACILITY -

CONCEPTUAL DECOMMISSIONING SCHEDULE
REFERENCE NUMBER

Figure 10.1-l.doc REVISION DATE: DECEMBER 2003'-I.
I



0F APPENDIX 1 OA

PAYMENT SURETY BOND

Date bond executed:

Effective date:

Principal: Louisiana Energy Services, LP.
100 Sun Avenue NE, Suite 204
Albuquerque, NM 87109

Type of organization: Limited Partnership

State of incorporation: Delaware

NRC license number, name and address of facility, and amount for decommissioning activities
guaranteed by this bond:

Surety: [Insert name and business address]

Type of organization: (insert proprietorship," "partnership,"or "corporation']

State of incorporation: (if applicable)

Surety's qualification in jurisdiction where licensed facility is located.

Surety's bond number

Total penal sum of bond: $-

Know all persons by these presents, that we, the Principal and Surety hereto, are firmly bound
to the U.S. Nuclear Regulatory Commission (hereinafter called NRC) in the above penal sum for
the payment of which we bind ourselves, our heirs, executors, administrators, successors, and
assigns jointly and severally; provided that, where the Sureties are corporations acting as co-
sureties, we, the Sureties, bind ourselves in such sum "jointly and severally" only for the
purpose of allowing a joint action or actions against any or all of us, and for all other purposes
each Surety binds itself, jointly and severally with the Principal, for the payment of such sum
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only as is set forth opp6site the name of such Surety; but if no limit of liability is hidicated, the
limit of liability shall be the full amount of the penal sum. - .

WHEREAS, the NRC, an agency of the U.S. Government, pursuant to the Atomic Energy Act
of 1954, as amended, and the Energy Reorganization Act of 1974, has promulgated
regulations in title 10, Chapter I of the Code of Federal Regulations, Parts 30, 40, and 70,
applicable to the Principal, which require that a license holder or an applicant for a facility
license provide financial assurance that funds will be available when needed for facility
decommissioning;

NOW, THEREFORE, the conditions of the obligation are such that if the Principal shall.
faithfully, before the beginning of decommissioning of each facility identified above, fund the
standby trust fund in the amount(s) Identified above for the facility;

Or, if the Principal shall fund the standby trust fund In such amount(s) after an order to begin
facility decommissioning is issued by NRC or a U.S. District Court or other court ofcompetent
jurisdiction;

Or, if the Principal shall provide alternative financial assurance, and obtain NRC's written
approval of such assurance, within 30 days after the date a notice of cancellation from the
Surety Is received by both the Principal and NRC, then this obligation shall be null and void;
otherwise it is to remain in full force and effect.

The Surety shall become liable on this bond obligation only when the Principal has failed to fulfill
the conditions described above. Upon notification by NRC that the Principal has failed to
perform as guaranteed by this bond, the Surety shall place funds in the amount guaranteed for
the facility Into the standby trust fund.

The liability of the Surety shall not be discharged by any payment or succession of payments
hereunder, unless and until such payment or payments shall amount in the aggregate to the
penal sum of the bond, but in no event shall the obligation of the Surety hereunder exceed the
amount of said penal sum.

The Surety may cancel the bond by sending notice of cancellation by certified mail to the
Principal and to NRC provided, however, that cancellation shall not occur during the 90 days
beginning on the date of receipt of the notice of cancellation by both the Principal and NRC,
as evidenced by the return receipts.

The Principal may terminate this bond by sending written notice to NRC and to the Surety 90
days prior to the proposed date of termination, provided, however, that no such notice shall
become effective until the Surety receives written authorization for termination of the bond from
NRC.

The Principal and Surety hereby agree to adjust the penal sum of the bond yearly so that it
guarantees a new amount, provided that the penal sum does not Increase by more than
20 percent in any one year and no decrease in the penal sum takes place without the written
permission of NRC.
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If any part of this agreement Is invalid, it shall not affect the remaining provisions that will
remain valid and enforceable.

In Witness Whereof, the Principal and Surety have executed this financial guarantee bond and
have affixed their seals on the date set forth above.

The persons whose signatures appear below hereby certify that they are authorized to execute
this surety bond on behalf of the Principal and Surety.

Principal

[Signatures]
E. James Ferland
President, Louisiana Energy Services, L.P.
[Corporate seal

Corporate Surety

[Name and address]

State of incorporation:

Liability limit: $-

t [Signatures]
[Names and titles]
[Corporate seal

Bond Premium: $-
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a r^_zerv - anAPPE'NIX 1u S

STANDBY TRUST AGREEMENT

TRUST AGREEMENT, the Agreement entered into as of [insert date] by and between Louisiana
Energy Service, L. P., a Delaware limited partnership, herein referred to as the 'Grantor," and
[insert name and address of a trustee acceptable to NRCI, the "Trustee."

WHEREAS, the U.S. Nuclear Regulatory Commission (NRC), an agency of the U.S.

Government, pursuant to the Atomic Energy Act of 1954, as amended, and the Energy
Reorganization Act of 1974, has promulgated regulations in title 10, Chapter I, of the Code of
Federal Regulations, Parts 30, 40, and 70. These regulations, applicable to the Grantor, require
that a holder of, or an applicant for, a materials license issued pursuant to 10 CFR Parts 30, 40,
and 70 provide assurance that funds will be available when needed for required
decommissioning activities.

WHEREAS, the Grantor has elected to use a surety bond to provide all of such financial
assurance for the facilities identified herein; and

WHEREAS, when payment is made under a surety bond, this standby trust shall be used for the
receipt of such payment; and

WHEREAS, the Grantor, acting through its duly authorized officers, has selected the Trustee to
be the trustee under this Agreement, and the Trustee is willing to act as trustee;

NOW, THEREFORE, the Grantor and the Trustee agree as follows:

Section 1. Definitions. As used in this Agreement:

(a)The term "Grantor' means the NRC licensee who enters into this Agreement and any
successors or assigns of the Grantor.

(b) The term 'Trustee' means the trustee who enters into this Agreement and any
successor trustee.

Section 2. Costs of Decommissioning. This Agreement pertains to the costs of
decommissioning the materials and activities identified in License Number [insert license
numbed issued pursuant to 10 CFR Parts 30, 40, and 70, as shown in Schedule A.

Section 3. Establishment of Fund. The Grantor and the Trustee hereby establish a standby trust
fund (the Fund) for the benefit of NRC. The Grantor and the Trustee intend that no third party
shall have access to the Fund except as provided herein.

Section 4. Payments Constituting the Fund. Payments made to the Trustee for the Fund shall
consist of cash, securities, or other liquid assets acceptable to the Trustee. The Fund is
established initially as consisting of the property, which is acceptable to the Trustee , described

. )
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* . In-Schedule B attached hereto. Such property and any other propertysubseqtdentlj transferred
to the Trustee.are referred to as the "Fund,"-together with all earnings and profits thereon, less )
' any payments or distributions made by the Trustee pursuant to this'Agreement. The Fund shall
be held by the Trustee, IN TRUST, as hereinafter provided. The Trustee shall not be
responsible nor shall it undertake any responsibility for the amount of, or adequacy of.the Fund,
nor any duty to collect from the Grantor, any payments necessary to discharge any liabilities of

; -the Grantor established by NRC.

Section 5. Payment for Required Activities Specified in the Plan. The Trustee shall make
payments from the Fund to the Grantor upon presentation to the Trustee of the following:

.(a) . .A certificate duly executed by the Secretary of the Grantor's Management Committee
6attesting to the occurrence of the events, and in the form set forth In the attached
Certificate of Events, and

-(b) A certificate attesting to the following conditions:

(1) that decommissioning is proceeding pursuant to an NRC-approved plan;

(2) that the funds withdrawn will be expended for activities undertaken pursuant to
that plan; and

(3) '.that NRC has been given 30 days prior notice of Louisiana Energy Service's
intent to withdraw funds from the trust fund.

No'withdrAwal from the Fund for a particular license can exceed 10 percent of the remaining
funds available for that license unless NRC written approval is attached.

In addition, the Trustee shall make payments from the Fund as NRC shall direct, in writing, to
provide for the payment of the costs of required activities covered by this Agreement. The
Trustee shall reimburse the Grantor or other persons as specified by NRC from the Fund for
expenditures for required activities in such amounts as NRC shall direct In writing. In addition,
the Trustee shall refund to the'Grantor such amounts as NRC specifies in writing. Upon refund,
such funds shall no longer constitute part of the Fund as defined herein.

Section 6. Trust Management. The Trustee shall invest and reinvest the principal and income of
the Fund and keep the Fund invested as a single fund, without distinction between' principal and
income, in accordance with general investment policies and guidelines'which the Grantor may
communicate in writing to the Trustee from time to time, subject, however, to the provisions of
this section. In investing, reinvesting, exchanging, selling, 'and managing th6 Fund, the Trustee
shall discharge its' duties with respect to the Fund solely in the interest 'of the beneficiary and
with the care, skill, prudence and diligence under the circumstances then prevailing which
persons of

prudence, acting in a like'capacity and familiar with such matters, would use in the conduct of
an enterprise of a like character and with like' aims, exc6pt that- - - -

- - 4. .
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A ~ (a) Securities or other obligations of the Grantor, or any other owner of operator bf the:( ) \.facilities, or any of their affiliates as defined In the Investment Company Act of 1940, as
aMehded (15 U.S.C. 80a-2(a)), shall not be acquired or held, unless they are securities
or other obligations of the Federal or a State government;

(b) The Trustee Is authorized to invest the Fund in time or demand deposits of the Trustee,
to the extent insured by an agency of the Federal government, and in obligations of the
Federal government such as GNMA, FNMA, and FHLM bonds and certificates or State
and Municipal bonds rated BBB or higher by Standard & Poor's or Baa or higher by
Moody's Investment Services; and

(c) For a reasonable time, not to exceed 60 days, the Trustee is authorized to hold
uninvested cash, awaiting investment or distribution, without liability for the payment of
interest thereon.

Section 7. Commingling and Investment. The Trustee is expressly authorized in its discretion:

(a) To transfer from time to time any or all of the assets of the Fund to any common,
commingled, or collective trust fund created by the Trustee in which the Fund is eligible

to participate, subject to all of the provisions thereof, to be commingled with the
assets of other trusts participating therein; and

(b) To purchase shares in any investment company registered under the Investment
Company Act of 1940 (15 U.S.C. 80a-1 et seq.), Including one that may be created,
managed, underwritten, or to which Investment advice Is rendered, or the shares of
which are sold by the Trustee. The Trustee may vote such shares in its discretion.

Section 8. Express Powers of Trustee. Without in any way limiting the powers and discretion
conferred upon the Trustee by the other provisions of this Agreement or by law, the Trustee is
expressly authorized and empowered:

(a) To sell, exchange, convey, transfer, or otherwise dispose of any property held by it, by
public or private sale, as necessary to allow duly authorized withdrawals at the joint
request of the Grantor and NRC or to reinvest in securities at the direction of the
Grantor;

(b) To make, execute, acknowledge, and deliver any and all documents of transfer and-
conveyance and any and all other instruments that may be necessary or appropriate to
carry out the powers herein granted;

(c) To register any securities held in the Fund in its own name, or in the name of a nominee,
and to hold any security in bearer form or in book entry, or to combine certificates
representing such securities with certificates of the same issue held by the Trustee in
other fiduciary capacities, to reinvest interest payments and funds from matured and
redeemed instruments, to file proper forms concerning securities held in the Fund In a
timely fashion with appropriate government agencies, or to deposit or arrange for the
deposit of such securities in a qualified central depository even though, when so
deposited, such securities may be merged and held in bulk in the name of the nominee

)
NEF Safety Analysis Report Revision 4, April 2005

Page 1083 3



or such depository with other securities deposited therein by another person, or to *

ideposit or arrange for the deposit of any securities Issued by the U.S.. GovemMeht, or
'any agency or instrumentality thereof, wlth a Federal Reserve Bank,'but the bo6ks and
records of the Trustee shall at all times show that all such securitiesareparoftheFund;

(d) To deposit any cash in the Fund in interest-bearing accounts maintained or savings
certificates Issued by the Trustee, in Its separate corporate capacity, or in any other
banking institution affiliated with the Trustee, to the extent insured by an agency of the
Federal government; and

(e) *-oTo'compromise or otherwise adjust 'all claims in favor of or against the Fund.

Section 9. Taxes and ExDenses. All taxes of any kind that may be assessed or levied against or
In respect of the Fund and all brokerage commissions Incurred by the Fund shall be paid from
the Fund. All other expenses Incurred by the Trustee In connection 'ith' the administration of
this Trust, Including fees for legal services'rendered to the Trustee,' the compensation of the
Trustee to the extent not paid directly by the"Grantor, and all other proper charges and
disbursements of the Trustee shall be paid from the Fund.

Section '10. Annual Valuation. After payment has been madeintothis standby trust fund, the*
Trustee shall annually, at least 30 days before the anniversary date of receipt of payment into
the standby trust fund, furnish to the Grantor and to NRC a statement confirming the value of
the Trust. Any securities In the Fund shall be valued at market value as of no more than 60 days
before the anniversary date of the establishment of the Fund. The failure of the Grantor to object
in'writing to the Trustee within 90 days after the statement has been furnished to the Grantor.
and NRC shall constitute a conclusively binding assent by the Grantor, barring the Grantor from
asserting any claim or liability against the Trustee with respect to the matters disclosed In the
statement.-; - "' - '

Section I1. Advice of Counsel. The Trustee may from time to time consult with counsel with
respect to any question arising as to the construction of this Agreement or any action to be

.taken hereunder. The Trustee shall be fully protected, to the extent permitted by law, In acting
on'the advice of counsel.'

-Section 12. Trustee ComDensation. The Trustee shall be'entitled to reasonable compensation
for its services as agreed upon In writing with the'Grantor. (See Schedule C.)'

Section 13. Successor Trustee. Upon 90 days notice to NRC and the Grantor, the Trustee may
resign; Upon 90 days notice to NRC and the Trustee, the Grantor may'replace the Trustee; but
such resignation or replacement shall not be effective until the Grantor has appointed a
successor Trustee, the successor accepts the appointment, the successor Is ready to assume
its 'duties as trustee, and NRC has agreed, In writing, that the' successor'Is an 'appropriate'
Federal or State government agency or an entity that has the authority to act as a trustee and
whose trust operations are; regulated and examined by a Federal or State agency. The
successor Trustee shall have'the same powers and duties as those conferred upon the Trustee
hereunder. When the resignation or replacement Is effective, the Trustee shall assign, transfer,
and pay over to the successor Trustee the funds and properties then constituting the Fund. If for
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*-~ any reason the Grantor cannot or does not act in the event of the resignation of the Trustee,'the
Trustee may apply to a court of competent jurisdiction for th e appointment of a successor
Trustee or for instructions. The successor Trustee shall specify the date on which it assumes
administration'of the trust, In a Writing sent to the Grantor, NRC, and the present Trustee, by
certified mail 10 days before such change becomes effective. Any expenses incurred by the
Trustee as a result of any of the acts contemplated by this section shall be paid as provided in
Section 9.

Section 14. Instructions to the Trustee. All orders, requests, and instructions by the Grantor to
the Trustee shall be In writing, signed by such persons as are signatories to this Agreement or
such other designees as the Grantor may designate in writing. The Trustee shall be fully
protected In acting without inquiry in accordance with the Grantor's orders, requests, and
instructions. If NRC issues orders, requests, or Instructions to the Trustee these shall be in
writing, signed by NRC or its designees, and the Trustee shall act and shall be fully protected in
acting In accordance with such orders, requests, and Instructions. The Trustee shall have the
right to assume, In the absence of written notice to the contrary, that no event constituting a
change or a termination of the authority of any person to act on behalf of the Grantor or NRC
hereunder has occurred. The Trustee shall have no duty to act in the absence of such orders,
requests, and Instructions from the Grantor andlor NRC, except as provided for herein.

Section 15. Amendment of Agreement. This Agreement may be amended by an instrument in
writing executed by the Grantor, the Trustee, and NRC, or by the Trustee and NRC if the
Grantor ceases to exist. All amendments shall meet the relevant regulatory requirements of
NRC.

Section 16. Irrevocability and Termination. Subject to the right of the parties to amend this
Agreement as provided in Section 15,.this trust shall be irrevocable and shall continue until
terminated at the written agreement of the Grantor, the Trustee, and NRC, or by the Trustee
and NRC if the Grantor ceases to exist. Upon termination of the trust, all remaining trust
property, less final trust administration expenses, shall be delivered to the Grantor or its
successor.

Section 17. Immunity and Indemnification. The Trustee shall not incur personal liability of any
nature in connection with any act or omission, made in good faith, in the administration of this
trust, or in carrying out any directions by the Grantor or NRC issued in accordance with this
Agreement. The Trustee shall be Indemnified and saved harmless by the Grantor or from the
trust fund, or both, from and against any personal liability to which the Trustee may be subjected
by reason of any act or conduct in its official capacity, including all expenses reasonably
incurred In its defense in the event the Grantor fails to provide such defense.

Section 18. This Agreement shall be administered, construed, and enforced according to the
laws of the State of (insert name of State].

Section 19. Interpretation and Severability. As used in this Agreement, words in the singular
include the plural and words in the plural include the singular. The descriptive headings for each
section of this Agreement shall not affect the interpretation or the legal efficacy of this
Agreement. If any part of this Agreement is invalid, it shall not affect the remaining provisions
which will remain valid and enforceable.
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K<.2 IN WITNESS WHEREOF the parties have caused this Agreement to be executed by the.

respective officers duly authorized and the incorporate seals to be hereunto affixed and attested
as of the date first written above.

Louisiana Energy Services, L. P.
[Signature of E. James Ferdand]
E. James Ferland

- - President, Louisiana Energy Services, L. P;

ATTEST:
(Ttle]!
[Seaq

*in

[Insert name and address of Trustee]
[Signature of representative of Trustee]
[TItle]

ATTEST:
(Title]
[Seal

. 8
.
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-*0 APPENDIX 10C

STANDBY. TRUST AGREEMENT SCHEDULES

Schedule A

This Agreement demonstrates financial assurance for the following cost estimates or prescribed
amounts for the following licensed activities:

U.S. NUCLEAR
REGULATORY
COMMISSION
LICENSE
NUMBER(S)

NAME AND
ADDRESS OF
LICENSEE

ADDRESS OF
LICENSED
ACTIVITY

COST ESTIMATES
FOR REGULATORY
ASSURANCES
DEMONSTRATED BY
THIS AGREEMENT

I-)

Louisiana Energy
Services, LP.
100 Sun Avenue NE,
Suite 204
Albuquerque, NM 87109

The cost estimates listed here were last adjusted and approved by NRC on [insert date].

Schedule B

DOLLAR AMOUNT

AS EVIDENCED BY_

Schedule C

[Insert name, address, and phone number of Trustee.]
Trustee's fees shall be $ per year.

. I
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C) APPENDIX D
SPECIMEN CERTIFICATE OF EVENTS.

[Insert name and address of trustee]

Attention: Trust Division

Gentlemen:

In accordance with the terms of the Agreement with you dated , I,
Secretary of the Management Committee of Louisiana Energy Services, L. P., hereby certify
that the following events have occurred:

1. Louisiana Energy Services, L. P., Is required to commence the decommissioning of its
facility located in Lea County, New Mexico (hereinafter called the decommissioning).

2. The plans and procedures for the commencement and conduct of the decommissioning
have been approved by the United States Nuclear Regulatory Commission, or its
successor, on (copy of approval attached).

3. The Management Committee of Louisiana Energy Services, L. P., has adopted the
attached resolution authorizing the commencement of the decommissioning.

Secretary of the Management Committee of
Louisiana Energy Services, L. P.

Date

I
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*C) APPENDIX-10E
SPECIMEN. CERTIFICATE OF RESOLUTION

I, , do hereby certify that I. am Secretary of the Management Committee of Louisiana
Energy Services, L. P., a Delaware Limited Partnership, and that the resolution listed below was
duly adopted at a meeting of this Limited Partnership's Management Committee on

,20_.

IN WITNESS WHEREOF, I have hereunto signed my name and affixed the seal of this
Limited Partnership this - day of ,20_.

Secretary of the Management Committee of
Louisiana Energy Services, L. P.

RESOLVED, that this Management Committee hereby authorizes the President, or such other
employee of the Limited Partnership as he may designate, to commence decommissioning
activities at the National Enrichment Facility in accordance with the terms and conditions
described to this Management Committee at this meeting and with such other terms and
conditions as the President shall approve with and upon the advice of Counsel.

i ,)
NEF Safety Analysis Report Revision 4, April 2005 |

Page IOE1 I



.n.

. \ X

l

: * : * *:l l

h ;
A;

(This page Intentionally left blank)

m. .. - . .

: . .. II

I. . , . I-i 1. '. . , .. , I

)
NEF Safety Analysis Report Revision 4, April 2005

Page 10E2 I



'0*
APPENDIX1 OF

LETiER OF ACKNOWLEDGMENT

STATE OF

To Wit:

CITY OF

On this - day of , before me, a notary public in and for the city and State
aforesaid, personally appeared , and she/he did depose and say that she/he Is
the [insert title] of [if applicable, insert A, national banking association" or
A, State banking assoclationl, Trustee, which executed the above Instrument; that she/he knows
the seal of said association; that the seal affixed to such instrument is such corporate seal; that
it was so affixed by order of the association; and that she/he signed her/his name thereto by like
order.

.0~
[Signature of notary public]

My Commission Expires:
[Date]

( :
NEF Safety Analysis Report Revision 4, April 2005 |

Page 10F1I



0. nK.

(This page Intentionally left blank)

"3)

i !

NEF Safety Analysis Report Revision 4, April 2005 |
Page 10F2 I



NATIONAL
ENRICHMENT
FACILITY

rf-)

January 7, 2005

NEF#05-001

ATTN: Document Control Desk
'Director
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

10 CFR 30.6
10 CFR 40.5
10 CFR 70.5

I Uranium

Louisiana Energy Services, I P.
National Enrichment Facility
NRC Docket No. 70-3103

Subject: Response to NRC Request for Additional Information Regarding Deplete(
Hexafldoride Disposition Costs

References: 1. Letter NEF#03-003 dated December 12,'2003, from E. i. Ferland (Louisiana
Energy Services, L. P.) to Directors, Office of Nuclear Material Safety and
'Safeguards and the Division of Facilities and Security (NRC) regarding
"Applications for a Material License Under 10 CFR 70, Domestic licensing of
special nuclear material, 10 CFR 40, Domestic licensing of source material,
and 10 CFR 30, Rules of general applicability to domestic licensing of
byproduct material, and for a Facility Clearance Under 10 CFR 95, Facility
security clearance and safeguarding of national security information and
restricted data - '

2. Letter NEF#04-002 dated February 27, 2004, from R. M. Krich (Louisiana
Energy Services, L. P.) to Director, Office of Nuclear Material Safety and
Safeguards (NRC) regarding "Revision 1 to Applications for a Material
License Under 10 CFR 70, "Domestic licensing of special nuclear material,"
10 CFR 40, "Domestic licensing of source material," and 10 CFR 30, "Rules
of general applicability to domestic licensing of byproduct material" I

3. Letter NEF#04-029 dated July 30, 2004, from R. M. Krich (Louisiana Energy
Services, L. P.) to Director, Office of Nuclear Material Safety and Safeguards
(NRC) regarding "Revision to Applications for a Material License Under 10
CFR 70, "Domestic licensing of special nuclear material," 10 CFR 40,
"Domestic licensing of source material," and 10 CFR 30, "Rules of general
applicability to domestic licensing of byproduct materiarl

LES-05306 /
LES Exhibit 84
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4. Letter NEF#04-037 dated September 30, 2004, from R. M. Krich (Louisiana
Energy Services, L. P.) to Director, Office of Nuclear Material Safety and
Safeguards (NRC) regarding "Revision to Applications for a Material License
Under 10 CFR 70, 'Domestic licensing of special nuclear material," 10 CFR
40, "Domestic licensing of source material," and 10 CFR 30, "Rules of
general applicability to domestic licensing of byproduct material"

5. Letter dated October 20, 2004, from T. C. Johnson (NRC) to R. Krich
(Louisiana Energy Services) regarding 'Louisiana Energy Services - Request
for Additional Information on Decommissioning Funding Plan"

6. Letter NEF#04-052 dated December 10, 2004, from R. M. KrIch (Louisiana
. Energy Services, L. P.) to Director, Office of Nuclear Material Safety and

Safeguards (NRC) regarding "Response to NRC Request for Additional
Information Regarding Decommissioning Funding Plan'

By letter dated December 12, 2003 (Reference 1), E. J. Ferland of Louislana Energy Services
(LES), L. P., submitted to the NRC applications for the licenses necessary to authorize
construction and operation of a gas centrifuge uranium enrichment facility. Revision 1 to these
applications was submitted to the NRC by letter dated February 27, 2004 (Reference 2).
Subsequent revisions (i.e., revision 2 and revision 3) to these applications were submitted to the

* NRC by letters dated July 30, 2004 (Reference 3) and September 30, 2004 (Reference 4),
'respectively. By letter dated October 20, 2004 (Reference 5), the NRC requested additional
information and clarification regarding the decommissioning funding plan be provided.

The Reference 5 letter includes Request for Additional Information (RAI) 1.c, RAI 2, RAI 3, and
RAI 5 concerning depleted uranium hexafluoride disposition costs. In the Reference 6 letter,
LES indicated that the information conceining depleted uranium hexafluoride disposition costs
would be forthcoming. Attachment 1 to this letter provides the LES responses to RAI 1.c, RAI 2,
RAI 3, and RAI 5. Attachment 2 to this letter provides information, in the form of updated
License Application pages, which reflects the LES response to these RAls. The updated pages
will be formally incorporated into the License Application in a future revision.

If you have any questions or need additional information, please contact me at 630-657-2813.

Respectfully,

R. M. Krich
Vice President - Licensing, Safety, and Nuclear Engineering

Attachments:
1. LES response to October 20, 2004, Request for Additional Information 1.c, 2, 3, and 5
2. Updated License Application Page

cc: T.C. Johnson, NRC Project Manager

LES-05307



ATTACHMENT 1

Louisiana Energy Services
Response to October 20, 2004,

Request for Additional Information 1.c,.2, 3, and 5

In 1 . -
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Louisiana Energy Services
Requests for Additional Information on

J ) Depleted Uranium Hexafluoride Disposition Costs

Introduction

In preparing the cost estimate for dispositioning the depleted uranium byproduct generated at
the National Enrichment Facility (NEF), we first determined that we needed to consider the
pertinent historical estlmates that were available. These are the estimates in the Lawrence
Livermore National Laboratory (LLNL) report (LLNL, 1997) and the Claiborne Enrichment
Center (CEC) license application (CEC, 1991).'. We also determined that recent actual contract
costs such as the Uranium Disposition Services (UDS) contract with the U.S. Department of
Energy (DOE) and the contracts that Urenco has to disposition its byproduct would logically be
given greater weight in arriving at our cost estimate. Finally, we considered the range of
variables that affect the cost estimate, such as:

* Deconversion process
* Resale or disposal of the deconversion hydrogen fluoride (HF) byproduct
* Transportation mode and distance, and
* Disposal method.

We found that the three estimates and the Urenco contracts covered most if not all likely
combinations of these variables.

In using the historical estimates (i.e., LLNL and CEC), we decided to treat these as "stand-
( ) alone" estimates; that is, we would not try to adjust these estimates to account for more recent

Information or for NEF site specific considerations since such adjustments, such as accounting
for the more recent (i.e., reduced) cost of deconversion, transportation distance, HF byproduct
resale, etc., may not be consistent with the methodology that was used to derive the original
estimate. Accordingly, the manner in which we estimated the cost was to consider actual
depleted uranium disposition costs (I.e., UDS and Urenco contracts) taking Into account typical
transportation and disposal (e.g., burial) costs. Based on these considerations, we established
$5.50/kgU as the Louisiana Energy Services (LES) estimate. Since the Urenco contract costs
were proprietary, we compared this figure to the average of the historical and UDS figures. This
comparison showed the $5.50/kgU estimate to be reasonable. If, for example, the average of
the historical and UDS costs had been higher, the LES estimate would have been adjusted
commensurately.

Considering the above description of how the historical estimates were used to arrive at an LES
cost estimate, revising the cost estimates to account for different values of the variables that
make up the cost is not meaningful. Instead, as agreed to during a telephone conference with
NRC representatives and their consultants on November 18, 2004, we are providing the
following estimate of costs for the three components that make up the total disposition costs
estimate, I.e., deconversion, disposal, and transportation (note that costs are In 2004 dollars
and the $5.50/kgU (2002 dollars) has been escalated by a factor of 2.1% to $5.62/kgU). These
individual cost estimates are based on Information from corresponding vendors.

LES Depleted Uranium Hexafluoride 1 January 2005
Disposition Costs
RAI Response

LES-05309



: - - Louisiana Energy Services
I Requests for Additional Information on

- - Depleted Uranium Hexafluoride Disposition Costs

Conversion: $2.69/kgU

This estimate is considered conservative and is independent of the deconversion process. This
estimate includes the cost of disposing of the neutralized HF as industrial waste (i.e.,
approximately $0.02IkgU). ,Contrary to assumptions used in the LLNL report, actual experience
shows that the HF product from the deconversion process is not contaminated above allowable
'free release levels.

Disposal: $1.14/kgU

This estimate is considered to reflect the costs associated with expected disposal methods.

Transportation: $0.85/kgU

. This estimate is independent of distance traveled and accounts for the different rates for
l : transporting UFeor U308. - - I * '

* 'Total: -
25% continrgency

$4.68/kgU.: .
$5.B85/kgU

Based on continuing discussions with the DOE, we expect the DOE cost estimate to disposition
the depleted uranium byproduct to be significantly lower than the $5.85/kgU figure (i.e., under

I $5.00/kgU). Accordingly, while we consider our original estimate of $5.62/kgU to be a
reasonable estimate for the purposes of estimating decommissioning costs, we have revised it
to the$5.85IkgU figure to be consistent with this more recent conservative estimate.

- LES Depleted Uranium Hexafluoride
Disposition Costs
RAI Response

January 2005
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Louisiana Energy Services

Requests for Additional Information on
Depleted Uranium Hexafluoride Disposition Costs

1. Tables 10.1 through 10.3

c. Packaging and shipping of radioactive wastes: Because packaging and shipping costs
were included in the waste disposal costs, we cannot verify that adequate labor,
containers, and transport rates were used, that an adequate number of containers were
used, or that differences In shipping distance do not matter. This information should be
provided for both the tails disposition costs as well as the disposal costs for wastes
generated during decommissioning.

LES Response

1.c The requested information regarding packaging and shipping of radioactive wastes for
wastes generated during decommissioning was provided In letter NEF#04-052 dated
December 10, 2004, from R.M. Krich (Louisiana Energy Services, L.P.) to Director,
Office of Nuclear Material Safety and Safeguards (NRC) regarding uResponse to NRC
Request for Additional Information Regarding Decommissioning Funding Plan.

The shipping costs associated with depleted uranium byproduct disposition are included
in the'estimates provided in the Introduction.. The packaging costs, I.e., filling the
-certified cylinders with depleted uranium hexafluoride and filling the disposal drums with .' }
depleted uranium 6oide, are part of the enrichment and deconversion processes,
respectively, and are therefore considered as part of the operating costs of these
facilities. I

I

.

LES Depleted Uranium Hexafluoride
. Disposition Costs

RAI Response

January 20053
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Louisiana Energy Services
Requests for Additional Information on

Depleted Uranium Hexafluoride Disposition Costs

5. Section 10.3. P. 10.3-3

Provide a contingency factor of 25 percent for tails disposition.

Under 10 CFR 70.25, an applicant for a uranium enrichment facility Is required to prepare a
decommissioning funding plan. The decommissioning funding plan Includes a site-specific cost
estimate for decommissioning and a financial assurance mechanism ensuring that funds will be
available to decommission the facility.

LES is applying a 25 percent contingency factor to all decommissioning costs except those
associated with tails disposition. LES explains that the 25 percent contingency factor was not
applied to the costs associated with tails disposition because tails disposition contingency costs
are built Into the LLNL cost estimate which provides for a 20 percent contingency factor for
conversion plant process and manufacturing facility and balance of plant capital costs and a 30
percent contingency factor for process and manufacturing equipment. In addition, LES points to
the margin between the value LES Is proposing and the most recent U.S. Department of
Energy/Uranium Disposition Services (DOEIUDS) estimates.

The contingency factors cited by LES are applied to the LLNL capital costs (associated with
buildings and some equipment). There are no contingencies applied to the technical
development, regulatory compliance, operations and maintenance transportation,-or preparation
and disposal costs, which account for a substantial portion of the overall costs. A contingency
factor should apply to all of these types of costs.

LES Response

The response to this request Is provided in the Introduction. As noted there, adjusting the LLNL
cost estimate Is not meaningful.

( i,7)

I)
LES Depleted Uranium Hexafluoride
Disposition Costs
RAI Response

6 January 2005
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Estimated Costs for Deconversion of DUF6 Using a Private Facility

Introduction

This report presents cost estimates for processing depleted uranium hexafluoride (DUF6)
to create depleted triuranium octoxide (DU3 0) and hydrogen fluoride (HF). These
estimates are based on building a commercial facility in the United States that is sized to
process the DUF6 that will be generated by the operations of the National Enrichment
Facility (NEF).

The financial information in this report is based on discussions with developers of
deconversion technology. Cost estimates for the capital expenses and operating
requirements will be provided in 2004 dollars for the facility.

Facility

The proposed facility will be sized to handle the annual production of the NEF with
additional capacity to reduce the backlog that may be built-up by NEF operations during
licensing and construction of a deconversion facility. The proposed plant will use the
technology owned by Cogema SA. An operating facility that uses this technology has
been in operation for twenty years in Pierrelatte, France. Current estimates indicate that a
plant with a 7000 ton uranium capacity (1 0,500 ton DUF6 ), would provide sufficient
volume to meet the requirements of the NEF and provide excess capacity in the later
years of NEF's operating license.

The facility converts the DUF6 into DU3 0g and aqueous hydrofluoric acid. It is
considered a "dry" process because no liquid effluents are generated that require later
treatment. At the plant in Pierrelatte, the HF is sold immediately to customers which
provides a significant off-set to operating costs. Since the market in the US has not yet
been tested, the'proceeds from sales of the HF are not included in the cost estimates
provided in this report. The DU30s material would be in a final form for disposal and
could be shipped directly to a licensed low level rad waste facility in the United States in
the case of NEF.

The cost estimate for the facility includes the capital cost for all equipment necessary to
handle, process, and store the material. Construction costs including infrastructure for
utilities, administrative space, shipping and receiving, and storage requirements are also
included.

Licensing and Engineering

The licensing process for the facility is anticipated to take up to a maximum of three
years. This is primarily due to the fact that this technology is new in the United States.
The level of complexity of the facility is low compared with the majority of license
applications reviewed by the NRC.

LES-05301
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The engineering work will be based on the current technology in France and will need
only be developed to reflect the specific size of the facility to support the NEF along with
modifications required to meet US standards.

Engineering and licensing costs include all labor, overheads, and fees for engineering
design and quality assurance to provide a detailed engineering design to build the facility.
The estimate also includes costs and fees for licensing and permitting.

Operations and Maintenance

The operations and maintenance costs are mainly related to employee wages. Some
replacement parts are factored into the budget along with anticipated regulatory fees and
utility costs.

Decontamination and Decommissioning

The decontamination and decommissioning estimate is set at ten percent of the capital
cost of the facility.

Cost Estimate

The cost estimates provided are based on 2004 dollars. No escalation or discount factors
have been applied. The provider/operator of the technology, AREVA, has confirmed that
the numbers provided for the facility construction, engineering, licensing, operations, and
maintenance are conservative based on their twenty years of experience.

Activity Cost kg U cost/ kgU
Facility Construction $70,000,000 110,027,923 $0.64
Ucensing and Engineering $18,000,000 110,027,923 $0.16
Annual Operations and Maintenance $12,500,000' 7,000.000 $1.79
Decontamination and Decommissioning $8,800,000 110,027,923 $0.08
Total cost per kg U __$2.67

* O&M is on annual basis and therefore would apply to kg U processed per year (7000MT)

LES-05302



The cost estimate table represents 2004 dollars. The figures provided in Euros were
converted to dollars using the November 5, 2004 exchange rate of $1.291 to el .00. An
additional $5 million was added to the capital costs provided to cover additional fees for
engineering and licensing in the United States. Construction, licensing, engineering,
decontamination and decommissioning costs are divided by the total kilograms of
depleted uranium expected from the facility for 25 years of operation. The annual
operations and maintenance costs are doubled from the number provided by the vendor
for a facility with single train operations (3500 tU annual capacity). This estimate is
conservative since a dual train unit (7000 tU) shares some of the components and would
not require significant additional staffing or materials. The annual operations and
maintenance cost is divided by the number of kilograms of depleted uranium
hexafluoride processed per year.

Written on April 19, 2005 in preparation for a meeting with the NRC on April 19, 2005 at
the LES office in Washington, DC.
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March 29,2005

NEF#05-016

ATTN: Document Control Desk
Director
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Louisiana Energy Services, L P.
National Enrichment Facility
NRC Docket No. 70-3103

Subject: Clarifying Information Related to Depleted UF6 Disposition Costs and Request for
License Condition.

References: 1. Letter NEF#03-003 dated December 12, 2003, from E. J. Ferland (Louisiana
Energy Services, L. P.) to Directors, Office of Nuclear Material Safety and
Safeguards and the Division of Facilities and Security (NRC) regarding
"Applications for a Material License Under 10 CFR 70, Domestic licensing of
special nuclear material,10 CFR 40, Domestic licensing of source material,
and 10 OFR 30, Rules of general applicability to domestic licensing of
byproduct material, and for a Facility Clearance Under 10 CFR 95, Facility
security clearance and safeguarding of national security information and
restricted data"

2. Letter NEF#04-002 dated February 27, 2004, from R. M. Krich (Louisiana
Energy Services, L. P.) to Director, Office of Nuclear Material Safety and
Safeguards (NRC) regarding "Revision 1 to Applications for a Material
License Under 10 CFR 70, uDomestic licensing of special nuclear material,"
10 CFR 40, 'Domestic licensing of source material," and 10 CFR 30, "Rules
of general applicability to domestic licensing of byproduct material"

3. Letter NEF#04-029 dated July 30, 2004, from R. M. Krich (Louisiana Energy
Services, L. P.) to Director, Office of Nuclear Material Safety and Safeguards
(NRC) regarding "Revision to Applications for a Material License Under 10
CFR 70, "Domestic licensing of special nuclear material," 10 CFR 40,
"Domestic licensing of source material," and 10 CFR 30, "Rules of general
applicability to domestic licensing of byproduct materiar

I

; I
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March 29, 2005
NEF#05-016
Page 2

2. ) 4. Letter NEF#04-037 dated September 30, 2004, from R. M. KrIch (Louisiana
Energy Services, L. P.) to Director, Office of Nuclear Material Safety and
Safeguards (NRC) regarding "Revision to Applications for a Material License
Under 10 CFR 70, 'Domestic licensing of special nuclear material," 10 CFR
40, "Domestic licensing of source material," and 10 CFR 30, "Rules of
general applicability to domestic licensing of byproduct material"

5. Letter NEF#05-009 dated March 3, 2005, from R. M. Krich (Louisiana Energy
Services, L. P.) to Director, Office of Nuclear Material Safety and Safeguards
(NRC) regarding uClarifying Information Related to Decommissioning Funding
Plan'

6. Letter NEF#05-004 dated February 11, 2005, from R. M. Krich (Louisiana
.Energy Services, L. P.) to Director, Office of Nuclear-Material Safety and
Safeguards (NRC) regarding "Response to NRC Request for Additional
Information Related to Preparation for the Final Environmental Impact
Statement for the National Enrichment Facility"

By letter dated December 12, 2003 (Reference 1), E.-J. Ferland of Louisiana Energy Services
(LES), L. P., submitted to the NRC applications for the licenses necessary to authorize
construction and operation of a gas centrifuge uranium enrichment facility. Revision I to these
applications was submitted to the NRC by letter dated February 27, 2004 (Reference 2).
Subsequent revisions (i.e., revision 2 and revision 3) to these applications were submitted to the
NRC by letters dated July 30, 2004 (Reference 3) and September 30, 2004 (Reference 4),
respectively.

The Reference 5 letter, in part, provided references to supporting documentation for the
depleted uranium hexafluoride (UFB) disposition costs for the National Enrichment Facility
(NEF). In a March 17, 2005, conference call between LES and NRC representatives, the NRC
requested that clarification be provided concerning the depleted UFe disposition costs, including
an explanation of development of the UF6 disposition costs using the references identified In the
Reference 5 letter. Some of the supporting documentation and explanation of the
development of the depleted UFe disposition costs Include information that is considered by LES
to be confidential (i.e., proprietary) pursuant to 10 CFR 2.390, "Public inspections, exemptions,
requests for withholding," paragraph (a)(4). Accordingly, the proprietary Information will be
submitted in accordance with 10 CFR 2.390 (b)(1) In a forthcoming letter. The remaining
supporting documentation and explanation of the development of the depleted UFO disposition
costs are Included In the Enclosure, "Clarifying Information Related to Depleted UFe Disposition
Costs.'

The Reference 6 letter provided the LES responses to NRC Requests for Additional Information
(RAI), needed to support preparation of the final environmental impact statement for the NEF.
The LES response to NRC RAI 4-6.A, in the Reference 6 letter, indicated that a facility that
employs a depleted UFe deconversion process that results in the production of anhydrous
hydrogen fluoride (HF) would not be pursued. Accordingly, LES formally requests a separate
license condition be issued in the license for construction and operation of the NEF that states,
"For the disposition of depleted UF6, LES shall not use a depleted UFO deconversion facility that
employs a process that results in the production of anhydrous HF."

s . ._ . .
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I
If you have any questions or need additional Information, please contact me at 630-657-2813.

Respectfully,

R. M. KrIch
Vice President - Licensing, Safety, and Nuclear Engineering

Enclosure:
Clarifying Information Related to Depleted UF6 Disposition Costs

cc: T.C. Johnson, NRC Project Manager
M.C. Wong, NRC Environmental Project Manager

I, I
I
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Clarifying Information Related to Depleted UFa Disposition Costs

KJ~ .)
The estimated cost of converting the depleted uranium hexafluoride (DUFe) to depleted
triuranium octoxide (DU30 8), $2.67/kg depleted (D)U, is based on analyses performed
by Louisiana Energy Services (LES), L.P., using Information provided by Urenco. The
analyses Input and detailed results are considered proprietary and will be submitted
separately. The cost of neutralizing the hydrogen fluoride byproduct of the conversion
process to calcium fluoride (CaF 2) is subsumed in the conversion cost based on It being
a step In the process and the conservative nature of the estimate. The estimate of-
approximately $0.02/kgDU to dispose of the CaF2 as industrial waste is based on
Information In a November 19, 2004 paper attached to an e-mall from Rod Krich to
James Curtiss, dated November 21, 2004, and Information In the November 21, 2004, e-
mail. The e-mail and its attachment are attached (Attachment 1) to this enclosure.

The estimated cost for disposing of the depleted U308, $1.A4/kgDU, was derived from
calculations based on Information provided by Waste Control Specialists. The
$1.14/kgDU estimate is approximately the average of the costs per kgDU assuming a
U308 density of 2.7 g/cc and 3.0 g/cc. The Input and detailed results of this estimate are
considered proprietary and will be submitted separately. Consistent with this estimate, a
letter from Al Rafati, Envirocare of Utah, to E. James Ferland, LES, dated February 3,
2005, is attached (Attachment 2). The following conversion factors were used to convert
from kgDUF6 and kgDU 308 to kgDU.

I kgDUFe = 0.68 kgDU

1 kgDU3 08=0.85kgDU

The estimated cost of transporting the DUFe and the DU308, $0.85/kgDU was calculated
from the range of costs provided by Transportation Logistics International (TLI), a world-
wide shipper of uranium. The $0.85/kgU estimate is approximately the average of the
lower figure from the ranges for shipping DUF6 and DU308. The specific range of costs
is considered to be proprietary and will be submitted separately. The $0.85/kgDU is
independent of the distance traveled within the US and an e-mail from Rod Fisk, TLI, to
Rod Krich, LES, dated March 23, 2005, providing the basis for this conclusion Is
attached (Attachment 3).

The overall estimate for dispositioning the DUF, is therefore $4.68IkgU. Adding a 25%
contingency to this figure brings it to $5.85/kgDU. Consistent with this estimate, the US
Department of Energy (DOE) has provided its cost estimate for dispositioning the DUF6
generated by the National Enrichment Facility in its letter from Paul M. Golan, (DOE), to
Rod Krich, LES, dated March 1, 2005 (Attachment 4). The DOE estimate of $3.34/kg
DUF6 equates to $4.91kgDU, which is in good agreement with the LES estimate.

I
I I
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Message Page 2 of 3
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-- Original Message---
From: rod.krich@exeloncorp.com [mallto:rod.krich@exeloncorp.com]
Sent: Sunday, November 21, 2004 5:44 PM
To: Curtiss, James
Subedtt: FW: Calcium Fluoride Disposal Summary

Jim,

Here Is Information relating to the disposal of CaF2 at the-Lea County landfill. Based on the
costs given by George, he and I estimate that the cost will be about $0.02/kgU in 2004
dollars.

t

Rod
-- Original Message-
From: HARPER George A [mallto:George.Harper@framatome-anp.com]
Sent: Friday, November 19, 2004 3:58 PM
To: 'rod.krich@exeloncorp.com'; 'schwartz@energyresources.com'
Subjett: Calcium Fluoride Disposal Summary

Rod / Mike,

Attached summarizes my discussions earlier this week regarding CaF2 disposal at the
landfill. Addresses classification of waste, disposal cost and landfill capacity.

George

<<CaF2 Disposal.doc>>

George A. Harper, P.E.
Manager, Regulatory Compliance Programs
Framatomo ANP, Inc.
An AREVA and Siemens Company

LES Exhibit 97
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400 Donald Lynch Boulevard
Marlborough, MA 01752
Office: 978.568.2728
Cell: 508.795.9420
Fax 978.568.3731
Email: george.harpereframatome-anp.com
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11/19/2004
CaF2 Disposal Option

Objective:

Evaluate feasibility of disposing of calcium fluoride (CaF2 ) at the Lea County Landfill. Include
considerations of landfill disposal, cost and available landfill capacity.

Evaluation:

Framatome ANP (FANP) first contacted Dennis Holmberg on 11/15/04. Admin. Assistant
informed us that Holmberg had resigned.. Recommended we contact J.D. Norby, Lea County
Public Works Director (Office: 505-396-8609, Cell: 505-3704772). Contacted Norby on
11/15/04. Norby will be leaving his position 12/16. He recommended we contact his Admin.
Assistant (Cristene at office number) after that date for new contact name.

FANP explained that we were exploring the option of disposing CaF2 at the landfill. He asked
for an approximate time frame and FANP stated that disposal could commence in the 6 to 10
year time frame. He noted that landfill is permitted for industrial waste. He further
recommended speaking with Keith Gordon of Gordon Environmental to ascertain if CaF2.could
be disposed at the landfill. Cost to dispose is presently $24/ton, which vill rise to $31/ton in the
beginning of 2005. He recommended that we could escalate disposal cost 4% per year beyond
2005. Landfill capacity was quoted byNorby as sufficient for 100 years.

Subsequently spoke with Keith Gordon on 11/16/04 (Office: 505-867-6990, Cell: 505-301-
2026). Following main points:

Discussed that aqueous HF would be neutralized with lime to produce CaF2 . FANP explained
that it could contain trace amounts of uranium. The CaF2 would need to be classified as a
"Industrial Solid Waste" in order to be considered for disposal at the landfill. The criteria to
determine if the CaF2 could be disposed at the landfill include:

* It cannot become hazardous when wet - based on our discussion this condition is met.
* It needs to be dry when disposed - this condition should be able to be met.
* It cannot be low level waste, byproduct material, transuranic, or spent fuel - this

condition is met.

The landfill will need a "Disposal Management Plan" (DMP) to dispose of the CaF2 which
would be approved by NMED. The DMP is required when a new waste stream is identified for
disposal. Gordon noted that NMED has approved all of their DMP submittals to date. The DMP
specifies waste stream, form, packaging, handling requirements, etc. of the waste stream.

Gordon confirmed disposal cost ($31/ton in 2005) and landfill capacity (80 to 100 years or 20
million cubic yards).

LES-05299
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Based on an assumed disposal cost of $3 1/ton for CaF2 as a bulk powder (density approximately
'7) 100 lbs/fW3), FANP estimates that the disposal cost of the CaF2 powder would be about $1.55/ft,

K-.- or $41 .85/yd3. This does not include any allowance for the container package.

In addition, the cost associated with the weight of the disposal container should be included.
Based on a typical package size of a 55-gallon drum, the container weight could add about 10%
to the total disposal weight of the CaF2. Therefore, the total weight of CaF2 should be increased
by 10% when estimating total CaF2 disposal costs based on weight.

LES-05300
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Krich, Rod M.

From: Rod Fisk Irfisk@tliusa.com]
Sent: Wednesday. March 23,2005 2:44 PM
To: rod.kricheexeloncorp.com
Subject: Transportation of Depleted UF6 end U308

Good afternoon Rod,

You have requested that I clarify my comments to the effect that variation in the distance that material has to
be moved has a minimal effect on the overall transportation costs for transporting depleted uranium
hexafluoride in 48X148Y cylinders and drums of U308. In a 20' ISO container. These are the standard Industry
methods for moving these materials.

Given the fact that overhead costs for transportation of radioactive materials include: material packaging,
marking and labeling, communications, vehicle tracking, vehicle maintenance, driver training, security, loading
and unloading of cargo, insurance etc. the Impact of additional mileage, which affects only time and fuel,
amounts to fractions of a cent per kilogram/mile. In a dedicated program where vehicles, manpower and
equipment are managed for optimal efficiency, the effect of mileage can probably be reduced even further.

Please do not hesitate to contact me if you need additional information.

Sincerely,

Rod Fisk
Chief Executive Officer
TLI Inc.

The information contained In this message may be commercially sensitive andlor legally privilnged. it Is intended solely for the person(s) to whom it Is addressed.
If you are not the named recipient, you are on notice of Hs status. Please notify the sender immediately by return fax or smanl and then deieteldestroy this
message. You must not disclose ft to any other person, copy or distribute it for any purpose.

3/28/2005

LES Exhibit 99 LE-05474
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( -The New Name of Experience in
Radioactive Materials Transportation F

Transport Logistics International, Inc. (TLI) is dedicated to,
offering superior management services for domestic and --

international movements of radioactive cargoes. TLI offers
Integrated service to the front and back end sectors of the -

nuclear fuel cycle, ensuring safe, secure and economic transport. -

TLI's comprehensive portfolio of expertise provides for strict adherence to.
international and domestic regulations, packaging requirements and
import/export controls. In addition, the company offers consulting
services associated with transportation feasibility studies and fuel cycle
Issues, export licensing activities, package validations and antidumping
order compliance.

iRussian Information
iJ )apAnse Info= tion

Megatons to
Megawatts Program
Turning nuclear
weapos into fuel

02001 Transport Logistics International, Inc. All rights reserved.
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Services

TIJ personnel are uniquely qualified to provide specialized transport
management services for all forms of radioactive materials between North
and South America, Europe, Asia, Africa and Australia. We are committed
to providing prompt, accurate Information to the clients and organizations
with whom we cooperate on Issues such as package certification,
regulatory compliance and Intermodal movements of both front- and
back-end material for the nuclear power Industry. TL also provides
professional support for packaging and transportation of Isotopes and
related products for both commercial and research purposes, as well as
for spent fuel transportation for U.S. and foreign research reactors.

@2001 Transport Logistics International, Inc. All rights reserved.
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Front-End Management

The front end of the nuclear fuel cycle - from mining uranium to loading -

fuel Into nuclear reactors - Is a global enterprise that requires safe,
secure, on-time and on-budget
transportation from one stage to the next.

TLI handles radioactive cargoes Including uranium ore concentrates,
natural and enriched uranium hexafluorlde, low and highly enriched
uranium, uranium dioxide powder and pellets, fresh fuel rods ready for
loading, and by-product materials Including tritium, heavy water and a
wide range of radioisotopes and related commodities.

TU coordinates movement of radioactive material across International
borders by all modes of transport - plane, ship, truck and train. In
conjunction with Its subsidiary company, TLI Shipping, LLC, TU provides
chartered vessels when project commitments and requirements demand
special routing, procedures or timing.

As the critical link between shipper and receiver, the experienced TLI
team

* Ensures accurate and thorough completion of shipping
documentation

* Prepares route plans that minimize transport steps and movement
of empty packages and containers, thereby reducing transit times
and costs

* Provides approved packages and transport equipment, as well as
related securement devices, to ensure safe shipment

* Ensures strict compliance with all relevant regulations and
requirements

* Establishes and maintains a clear channel of communication for all
involved parties, Including shipper, receiver, regulators and carriers

* Implements quality assurance procedures designed to ensure
regulatory compliance and customer'satisfaction and to prevent
unnecessary delays or developments

* Maintains well-developed physical protection and emergency
response systems

* Arranges loss and damage, war-risk and nuclear liability insurance.

Managing Isotopes and Special Transports

Transport of medical, research or other radioactive Isotopes often
presents unique challenges. Whether the cargo Is time-sensitive,
oversized, requires temperature control or has any other special need,
TU staff can develop safe, reliable and cost-effective transportation
solutions.

http.//wvw.tliusa.com/fc front.htm 8/2I5/2005
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Back-End Management

TU obtains regulatory approval for spent fuel packages and coordinates
all aspects of spent fuel transport. Since the company's founding in 1999,
TU has successfully managed spent fuel shipments from locations
worldwide, including

*0

0

Asia
Europe
North America
The Pacific Rim

'. '. i I

'The TlU team

* Procures spent fuel packages and suitable baskets and assists In
design and procurement of special equipment

* Coordinates security, including physical protection, escorts and
emergency response programs

* Arranges for loss and damage, war risk and nuclear liability
Insurance

* Maintains clear communication channels and coordinates all
transportation logistics between ocean and Inland carriers, port
authorities, customs services and federal and state regulatory,
authorities

* Handles all required documentation, Including notifications and
import and export licenses

* Arranges chartered or commercial carriers for air, sea, road and rail
transport.

TLI serves the world's leading cask owners and facilities that need to;
transport spent fuel, Irradiated research reactor' materials and other back-
end products from a wide range of countries. TLI's trained and
experienced staff ensures that all shipments comply with the rigorous
regulations of the International Atomic Energy Agency and of national and
local governments.

For additional Information regarding TLI's spent fuel transport services,-
please do not hesitate to contact Mr. Norman Ravenscroft.

I , ,, ., _ - .

@2001 Transport Logistics International, Inc. All rights reserved. ,
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Research & Consulting

Successful international movements of radioactive material involve a
range of regulatory approvals In addition to those associated with': ; ' ;
transportation and logistical Issues. Thie TLI staff has decades of hands-on
experience In Implementing package' licensing requirements, export
control regulations, and Customs and anti-dumping order compliance for
radioactive materials and related components. By Integrating these
activities with its transportation management expertise, TU provides
comprehensive service that minimizes disruption and delay.

* Export License
* Package Validations
* Anti-Dumping Order Compliance
* Transportation Feasibility Studies
* Consulting/Informatlon Services
* Training

Export License

The international transfer of radioactive materials and related
commodities hinges on strict adherence to export control protocols and
regulations. With years of experience in the practical Implementation of
these control regimes, the TIJ staff prepares applications and obtains
approval for Import and export of controlled commodities to numerous
international destinations.

Package Validations

To support international movements of radioactive materials, TU
routinely manages validation of transport packages In the United States
and other countries. Focusing on thorough knowledge and application of
international and national regulations, complete and accurate preparation
of requisite application materials and timely submission, TU ensures that
the necessary approvals are In place to support worldwide movements of
radioactive cargoes.

Anti-Dumping Order Compliance

With a thorough understanding of the U.S. Department of Commerce
anti-dumping regulations and applicable Customs requirements - together
with meticulous attention to detail - TLI prepares the required
documentation and speeds approval for Import of uranium into the United
States.

TLI's comprehensive knowledge of the suspension agreements in the
uranium anti-dumping investigation works to avoid delays In processing
Imports of subject materials.

httn://vwwv.tliusa.com/research.htm 8/25/2005
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Transportation Feasibility Studies

TLI analyzes potential transport scenarios Involving all types of
radioactive materials, focusing on regulatory requirements, routing
options, packaging and other equipment needs, safety and security
measures, Insurance needs, Import/export controls and political
sensitivities.

Consulting/Information Services,-,

TU monitors developments In the International fuel cycle, particularly
, concerning regulatory and policy changes that affect the'uranium '

conversion, enrichment
and fabrication sectors, to assist customers in understanding such
changes and In developing strategies for future action.

Complementing Its core business, the transportation of radioactive
materials, the TLI team Includes experts In nonproliferation Issues such
as disposal of surplus weapons plutonium and highly enriched uranium,-
and In transport and management of research reactor and
utility spent fuel. TLI's In-house experts, supported by their years of
experience, provide customized updates to consulting clients on a daily,
weekly or monthly basis.

Training

In addition to its rigorous In-house training In U.S. and International
regulations applied to packaging and transport of radioactive materials,
TU provides external training to Industry. members to ensure their
understanding of and compliance with relevant regulations. TLI's years of
experience, combined with its thorough understanding of federal
transport regulations, allows' It to tailor training courses to fulfill customer'
needs, requirements and time constraints.

@2001 Transport Logistics International, Inc. All rights reserved.
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Transportation to and from. Russia

TLI's activities In Russia and other CIS states are based on years of
experience In two-areas: 1) transporting low-enriched uranium (LEU)
under the highly successful U.S.-Russian nonproliferation program,
Megatons to Megawatts, designed to dilute 500 metric tons of highly
enriched uranium from dismantled nuclear warheads, and 2) the return of
LEU feed materials from the United States to the Russian Federation. In
connection with this work, TLI provides packaging, tracking,
transportation documentation and program management for shipments .
from Russia and other CIS countries.

The activities of TLI Russia include

* Independent witnessing at Russian enrichment facilities
* Monitoring Inland Russian shipments to ensure timely arrival at

Russian and other CIS destinations
* Ensuring adequate supply of packagings and shipping containers
* Ensuring full regulatory compliance
* Ensuring that packagings maintain the proper validations, both

within Russia and through each country they transit.

TLI Russia's representatives provide witnessing activities at three
enrichment facilities located Inside the Russian Federation. T1.'s'
representation, available on a 24-hour basis, performs the following
duties on behalf of the company and its customers:

* Witnesses and documents the flling and weighing of 30B cylinders
and 1S sample bottles

* Documents Identification, Including identification of 30B cylinders,
sample bottles and seal numbers (on valve and plug)

* Witnesses and documents the loading of filled cylinders inside the
protective shipping package, Including the placement of seals on
the overpack after loading Is complete.

@2001 Transport Logistics International, Inc. All rights reserved.
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Seamless Service

* Trainin-
* DOT Registration
* ApDroval to Use Transport Packages
* Physical Protection Plan Approved by the U.S. Nuclear Requlatory

Commission (NRC)
. Insurance to Move Radioactive Cargoes -

* stailng Facility

Training

TUi's internal training program meets and exceeds the U.S. Department
of Transportation (DOT) requirements outlined In federal regulations (49
Code of Federal Regulations), which specify requirements for marking,
labeling, placarding, preparation of shipping papers and emergency
response procedures). To complement their comprehensive knowledge :
and understanding of relevant transport regulations, TI- staff members
are trained In accordance with procedures set by International
organizations such as the . ::

* International Atomic Energy Agency
* International Civil Aviation Organization
* International Maritime Organization.

Going beyond DOT requirements, TLI's program Includes training on other
issues, such as Import and export licensing regulations, antidumping
regulations and a broad range of Customs-related regulations.

The company's training program focuses on three primary areas:

. Thorough understanding of the relevant foreign and domestic
regulations, Including requirements for preparation of shipping
documents, marking, labeling, placarding, routing, packaging, etc.

* Function-specific training (which relates to those skills specifically
required by an employee to perform his/her job functions)

* Safety training, which includes emergency response procedures,
measures designed to protect employees and others from the
hazards associated with the work, and accident avoidance
measures.

DOT Registration

TU holds U.S. Department of Transportation registration for offerors and
transporters of hazardous materials for the shipment of radioactive
materials and highway-route-controlled quantities of radioactive
materials. TU's proof of registration is available upon request.

http://www.tliusa.com/about.htm2 8/25/2005
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Approval to Use Transport Packageq

TLI Is registered as a user of more than 40 specific package designs. U.S.
and some non-U.S. regulations require that each entity offering
radioactive materials for transport be registered as a user of the types of
packages being employed for shipment. All such packages must be
properly certified for use In the United States as well as In each country
to, from or through which the material Is transported.

Physical Protection Plan Approved by the U.S. Nuclear
Regulatory Commission (NRC)

TU maintains an NRC-approved physical protection plan that ensures
compliance with NRC and International physical protection standards and
also provides additional measures to deal with transport of special nuclear
materials by all modes. The regulations requiring such a plan stipulate
that the system' be designed to protect against threats of theft or
diversion of special nuclear material and against radiological sabotage.
The physical protection plan must also provide clear steps for protection
of safeguards Information.

Insurance to Move Radioactive Cargoes

TUI holds the necessary nuclear liability and business Insurance required
to manage the International movement of radioactive cargoes. Proof of
Insurance, as well as Information regarding the amount of Indemnity held
by TLI, Is available upon request.

Staging Facility

TUi manages a warehouse In Piketon, Ohio, from which equipment and
empty and filled transport packages can be positioned for staged delivery
in accordance with the receipt capabilities of U.S. nuclear fuel facilities
and carriers. This allows for acceptance of consignments on a dynamic
schedule based on facility and carrier workloads and other receipt
commitments. This site provides a secure, temporary holding facility. For
the staging of shipments Involving fissile materials, security measures
Include a fenced perimeter, controlled-access security gate, vapor lights,
motion detectors with alarms and twenty-four hour security patrols.

©2001 Transport Logistics International, Inc. All rights reserved.
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Senior Staff

TLI's management team totals more than 80 years of combined
experience In the nuclear Industry, with demonstrated expertise in
managing complex multinational movements of radioactive materials.

* Mr. Rod Fisk. Chief Executive Officer
* Mr. Daren Condrey. Senior Vice President
* Mr. Mark Lambert. Vice President
* Mr. Serpey Danifenko, Director, TLI Russia

Mr. Rod Fisk, Chief Executive Officer:
A former senior diplomat, Mr. Fisk Is an expert In international nuclear
energy Issues, with an emphasis on nonproliferation regimes and
Import/export controls. He serves as an Industry representative on U.S.
delegations to the International Atomic Energy Agency and the
International Maritime Organization. For the last 17 years, Mr. Fisk has
applied his expertise for numerous fuel cycle participants and
governments, analyzing the regulatory and political environment In which
critical transportation and fuel cycle decisions are made and developing
strategies to meet customer goals.

Mr. Daren Condrey, Senior Vice President:
Well known to the International fuel cycle community, Mr. Condrey has
handled radioactive materials shipments for more than 13 years. At TLI,
he coordinates regulatory, logistical, economic and time requirements to
ensure successful movement of nuclear materials. He also excels in
negotiating transportation rates with ocean, air and Inland carriers,
arranging transport with freight forwarders and customs brokers from a
variety of countries, and managing equipment (packages and containers)
necessary for the International movement of radioactive cargoes.

Mr. Mark Lambert, Vice President:
A former national security specialist for the U.S. military, Mr. Lambert
provides expert knowledge of regulations affecting the movement of
radioactive cargoes. Dedicated to managing transports of nuclear
materials for the past eleven years, Mr. Lambert's previous experience
Includes management of all Import, export and Customs compliance
issues for a major U.S. clothing company. At TLI, he shoulders the day-
to-day responsibility for arranging transport and ensuring that all
necessary U.S. and non-U.S. permits are obtained to support radioactive
materials shipments.

Mr. Sergey Danilenko, Director, TLI Russia:
For the past seven years, Mr. Danilenko has managed the movement of
radioactive cargoes to and from CIS countries. He maintains excellent
communications with IZOTOP, the Russian-licensed entity responsible for
Internal transport of radioactive materials, as well as
with Russian Customs and other government authorities. Mr. Danilenko
also enjoys good working relationships with personnel at Russian

http://wvww.tliusa.com/staff.htm8 8/25/2005
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enrichment facilities, Including witnesses responsible for verification of
product supply.

@2001 Transport Logistics International, Inc. All rights reserved.
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Contact Info

Mailing Address: -

Transport Logistics International, Inc. -
4000 Blackburn Lane
Suite 250
Burtonsville, MD 20866

Phone or Fax:

Tel: (301) 421-4324 .

Fax: (301) 421-4326

Email:

Genral Inquiries:info6tliusa.com

* Carol Condrey
Financial Manager: ccondrevytliusa.com

* Daren Condrey
Senior Vice President: dcondrevytilusa.com

* Sergey Danilenko
Director, TU Russia: tli~online.ru

* Rod Fisk
Chief Executive Officer: rfisk~tliusa.com

* Marion Leacock
Transportation Specialist: mleacock~tliusa.com;

* Mark Lambert
Vice President: miambertcBtliusa.com

* Norman Ravenscroft
President: nraven~tliusa.com

* Robin Ravenscroft
Transportation Specialist: rraven(tliusa.com

02001 Transport Logistics Internatlonal, Inc. All rights reserved.
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Useful Links

Thank you for visiting this portion of the TLI website. The companies and
organizations listed below represent but a small portion of the
international nuclear community. In an effort to continually provide our
customers and guests with the most up-to-date information, please do
not hesitate to contact us regarding changes or additional suggestions.

* Industry Associations
* Industry Members
* International Affairs Links
* International Organizations
* United States Government

Industry Associations

Nuclear Energy Institute
Uranium Institute
World Nuclear Transport Institute

Industry Members

British Nuclear Fuels
Cameco Corporation
Columbian Boiler Company
Convgrdyn
Framatome ANP
Global Nuclear Fuels
General Atomics
Nuclear Cargo + Service
United States Enrichment Corporation
Westinghouse Electric Company
Urenco. Ltd.

International Affairs Links

The Arms Control Association
The Center for Strategic and International Studies
Carnegie Endowment for International Peace
The Brookin s Institution
The Bulletin of the Atomic Scientists
The Cato Institute
The Center for Non-Proliferation Studies
Federation of Atomic Scientists
Institute for Science and International Security
The Henry L. Stimson Center

International Organizations

http://www.tliusa.con/links.htm 8/25/2005



Transport Logistics International, Inc. Page 2 of 2

European Nuclear Society
International Air Transport Association
Internatio nal Atomic Eneray Aaency
International Civil Aviation Organization
International Maritime Oraanlzation
Intern ational Nuclear Safety Center
OECD Nuclear Energv Agency
United Nations

United States Government

U.S. Coast Guard
U.S. Department of Commerce
U.S. Customs Service
U.S. Department of Energy
U.S. Government
U.S. International Trade Commission
U.S. Nuclear Regulatory Commission (NRC)
US.Dpartment of State
Thomas- U.S. Congress on the Web
U.S. Department of Transportation
DOT- Research and Special Programs Administration A(

@2001 Transport Logistics International, Inc. All rights reserved.
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criminal sanctions for willful violation 61.29 Post-closure observation and mainte-
of. attempted violation of, or con- nance. . ,
spiracy to violate, any regulation 61.30 Transferoflicense.
issued under sections 161b. 1611. or, 1610 61.31 Termination of license.
of the Act. For purposes of section 223, Subpart C-Pertormance Objectives
all the regulations In part 60 are Issued . .
under one or more of sections 16ib, 1611, 61.40 General requirement.
or 161o. except for the sections listed In 61.41 Protection of the general population
paragraph (b of this section' 61 1 from releasesof radloactivity.

(b) The regulations In part 60 that v e42 Protection .of individuals f Iad
are not Issued under sections 161b, 1611, 61.43 Protection of individuals dur.ng oper-
or 1610 for the purposes of section 223 at6onst
are as follows: 5560.1. 60.2, 60.3. 60.5.t 61.44 Stability of the disposal site after clo-
60.6. 60.7. 60.8. 60.15, 60.16. 60.17. 60.18. sure.
60.21, 60.22, 60.23, 60.24. 60.31. 60.32. 60.33. '

60.41. 60.42. 60.43. 60.44, 60.45. 60.46, 60.51. - Subpart D-Techncal Requirements for
60.52. 60.61. 60.62. 60.63. 60.64. 60.65. Land Disposal FacIlitles
60.101, 60.102. 60.111. 60.112, 60.113. 60.121, 61.50 Disposal site sultability requirements
60.122. '60.130. 60.131. 60.132. 60.133, 60.134 - for land disposal.,
60.135. 60.137. 60.140. 60.141. 60.142. 60.143.. 61.51 Disposal site design for land disposal.
60.150. 60.151, 60.152. 60.162, 60.181,- and ,61.52 Land disposal facility operation and
60.183.. - -, disposal site closure.

61.53 Environmental monitoring.
-iS7 FR 55076. Nov; 24.19921 , 61.54 Alternative requirements for design

and operations.
PART 61-LICENSING REQUIRE- 61.55 Waste classification.

MENT FORLAN DISOSALOF'61.56 Waste characteristics.MENTS FOR LAND DISPOSAL OF 61.57 Labeling.
RADIOACTIVE WASTE 61.58 Alternative requirements for waste

classification and characteristics.
- Subpart A-General Provisions 61.59 Institutional requirements.

Sec.' Subpart E-Financial Assurances
61.1 Purpose and scope. ' ,
61.2 Definitions. '61.61 Applicant qualifications 'and assur-
61.3 License required. - ances.
61.4 Communications. 61.62 Funding for disposal site closure and
61.5 Interpretations. stabilization.
61.6 Exemptions. 61.63 Financial assurances for Institutional
61.7 Concepts.' controls.
61.8 Information .collection requirements: -:-

OMB approval. - - * Subpart F-ParticipalIon by State
61.9 Employee protection. . Governments and Indian Tribes
61.9a Completeness and accuracy of Infor-

matlon. 61.70 Scope.
61.9b Deliberate misconduct. ' 61.71 State and Tribal government consulta-

II tion.
Subpart B-Ucenses 61.72 Filing of proposals for State and Trib-

Cotn f plctin . . al participation.61.10 Content ofappfication. 61.73 Commission approval of proposals.
61.11 General Information. -
61.12 Specific technical Information.' Subpart G-Records. Reports Tests, and
61.13 Technical analyses. . , Inpc
61.14 Institutional Information. Inspections
61.15 Financial Information. - -. 61.80' Maintenance of records, reports, and
61.16 Other Information. . I trans f r .'.
61.20 Filing and distribution of application. 61.81 Tests at land disposal facillties-
61.21 Elimination of repetition.''6.1Tss tln ipsa aiiis

6122Upatn o aplctin. ' ~61.82 Commission inspections of land dis-:61.22 Updating of application. op osal Facilltles .
61.23 Standards for Issuance of a license. poa - faiolities.
61.24 Conditions of licenses. - ' : 61.84 Criminal penalties.
61.25 Changes. .',. . -,e
61.26 Amendment of license. ' - , AtrrHoRrrY: Secs. 53. 57. 62. 63, 65.81. 161.
61.27 Application for renewal or closure. 182. 183. 68 Stat. 930. 932, 933. 935. 948, 953. 954,
61.28 Contents of application for closure. 'as amended (42 U.S.C. 2073. 2077. 2092. 2093.
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2095, 2111, 2201. 2232, 2233); secs. 202. 206, 88
Stat. 1244. 1246. (42 U.S.C. 5842. 5846); secs. 10
and 14. Pub. L. 95-i0i, 92 Stat. 295t (42 U.S.C..
2021a and SS51) and Pub. L. 102-486. sec. 2902.,
106 Stat. 3123. (42 U.S.C. 5851): sec. 1704. 112
Stat. 2750 (44 U.S.C. 3504 note).

SOuRcz: 47 FR 57463. Dec. 27. 1982. unless
otherwise noted.

Subpart A-General Provisions

561.1 Purpose and scope.

(a) The regulations In this part estab-
lish, for land disposal of radioactive
waste, the procedures., criteria, and
terms and conditions upon which the
Commission Issues licenses for the dis-
posal of radioactive wastes containing'
byproduct, source and special nuclear
material received from other persons.
Disposal of waste by an Individual li-
censee Is set forth In part 20 of this
chapter. Applicability of the require-
ments in this part to Commission li-
censes for waste disposal facilities in
effect on the effective date of this rule
will be determined on a case-by-case-
basis and Implemented through terms
and conditions of the license or by or-
ders issued by the Commission.

(b) Except as provided In part 150 of
this chapter. which addresses assump-
tion of certain regulatory authority by
Agreement States, and 561.6 "Exemp-
tions," the regulations In this part
apply to all persons in the United
States. The regulations In this part do
not apply to-

(I) Disposal of high-level waste as
provided for In part 60 or 63 of this.
chapter

(2) Disposal of uranium or thorium
tailings or wastes (byproduct material
as defined In 540.4 (a-i) as provided for
In part 40 of this chapter In quantities
greater than 10.000 kilograms and con-
taining more than 5 millicuries of ra-
dium-226: or

(3) Disposal of licensed material as
provided for In part 20 of this chapter.

(c) This part also gives notice to all
persons who knowingly provide to any
licensee. applicant, contractor, or sub-
contractor. components. equipment,
materials, or other goods or services,
that relate to a licensee's or appli-
cant's activities subject to this part.
that they may be Individually subject

10 CFR Ch. I (1-1-05 Edlion)

to NRC enforcement action for viola-
tion of 561.9b.

147 FR 57463, Dec. 27. 1982. as amended at 56
FR 40690. Aug. 15. 1991: 63 FR 1898. Jan. 13.
1998: 66 FR 55791. Nov. 2.20011

561.2 Definitions.
As used in this part:
Active maintenance means any signifl-

cant remedial activity needed during
the period of institutional control to
maintain a reasonable assurance that
the performance objectives, In 5561.41
and 61.4Z are met; Such active mainte-
nance Includes ongoing activities such
as the pumping and treatment of water
from a disposal unit or one-time meas-
ures such as replacement of a disposal
unit cover. Active maintenance does
not include custodial activities such as
repair of fencing, repair or replacement
of monitoring equipment. revegetation,
minor additions to soil cover, minor re-
pair of disposal unit covers. and gen-
eral disposal site upkeep such as mow-
Ing grass. . .

Buffer zone Is a portion of the dis-
posal site that Is controlled by the li-
censee and that lies under the disposal
units and between the disposal units
and the boundary of the site.

Chelating agent means amine
polycarboxyllc acids, (e.g.. EDTA,
DTPA). hydroxy-carboxylic acids, and
polycarboxylic acids (e.g.. citric acid.
carbolic acid, and glucinic acid).

Commencement of construction means
any clearing of land.' excavation, or
other substantial action that would ad-
versely affect the environment of a
land disposal facility. The term does
not mean disposal site exploration,
necessary roads for disposal site explo-
ration. borings to determine founda-
tion conditions. - or other
preconstruction monitoring or testing
to establish background information
related to the suitability of the dis-
posal site or the protection of environ-
mental values.

Commission means the Nuclear Regu-
latory Commission or its duly author-
ized representatives.

Custodial Agency means an agency of
the government designated to act on
behalf of the government owner of the
disposal site.

- I
... . J

154



, Nuclear Re4ulatory Commission S 61.2

Director means the Director. Office of Intruder barrier means a' sufficient
Nuclear 'Material Safety and Safe- depth of cover over the waste that In-
guards. U. S. Nuclear Regulatory Corn- hibits contact with waste and helps to
mission. ensure that radiation exposures to an

Disposal means the Isolation of radio-' Inadvertent Intruder will meet the per-
active wastes from the biosphere In- formance objectives set forth In this
habited by man and containing his food - part, or engineered structures that pro-
chains by emplacement In a land dis- vide equivalent protection to the Inad-
posal facility. vertent Intruder.

Disposal site means that portion of a Land disposal facility means the land.
land disposal facility which Is used for building, and structures, and equip-
disposal of waste. It consists of dis- ment which are intended to be used for
posal units and a buffer zone. the disposal of radioactive wastes. For

Disposalunitmeansadiscrete&portion purposes of this chapter. a "geologic
of the disposal site Into which waste Is repository" as defined In part 60 or 63
placed for disposal. For near-surface Is not considered a land disposal facil-
disposal the unit Is usually a trench. Ity.,

Engineered barrier means a man-made - License means a license Issued under
structure or device that is Intended to the regulations In part 61 of this chap-
improve the land disposal facility's ter. Licensee means the holder of such a
ability to meet the performance objec- license.
tives In subpart C. Monitoring means observing and mak-

Explosive material means any chem- ing measurements to provide data to
Ical compound. mixture. or device,. evaluate the performance and charac-
which produces a substantial Instanta- terlstics of the disposal site.
neous release of gas and heat spontane- Near-surface disposal facility means a
ously or by contact with sparks or land disposal facility. In which radio-
flame. - active waste is disposed of In or within

Government agency means any execu- the upper 30 meters of the earth's sur-
tive department. commission, Inde- face.
pendent establishment, or corporation. Person means (I) any individual. cor-
wholly or partly owned by the United poration. partnership, firm. associa-
States of America which is an Instru- tion. trust, estate, public or private in-
mentality of the United States: or any stitution. group., government agency
board, bureau. division. service. office.' *other than the Commission or.the De-

'officer,: authority, administration. or partment of Energy (except that the
other' establishment In the executive Department of Energy Is considered a
branch of the government. - person within the meaning of the regu-

Hazardous waste means those wastes rations In this part to the extent that
designated as hazardous by Environ- its facilities and activities are subject
mental Protection Agency regulations to the licensing and related regulatory
In 40 CFR part 261. I t authority of the Commission pursuant

Hydrogeologic unit means any soil or 'to law), any State or any political sub-
rock unit or zone which by virtue of Its division of or any political entity with-
porosity or permeability, or lack there- In a State, any foreign government or
of, has a distinct Influence on the stor- nation or any political subdivision of
age or movement of groundwater. A any such government or nation, or

Inadvertent Intruder means 'a person other 'entity; 'and (2) any legal suc-
who might occupy the disposal 'site cessor. representative, agent, or agency
after closure and engage In normal ac- of the foregoing.'
tivitles. such as agriculture, dwelling "' Pyrophoric liquid means any liquid
construction, or other pursuits in that Ignites 'spontaneously in dry or
which the person might be unknow- moist air at or below 1301F (54.5C). A
Ingly exposed to radiation from the ' pyrophoric solid is any solid material.
waste. - other than one classed as an explosive,

Indian Tribe means an Indian tribe as 'which under normal conditions is liable
defined In the Indian Self-Determina- to cause fires through friction, re-
tion and Education Assistance Act (25 'talned heat from 'manufacturing or
U.S.C. 450). - processing,. or which 'can be Ignited
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readily and when Ignited burns so vig-
orously and persistently as to create a
serious transportation, handling, or
disposal hazard. Included are spontane-
ously combustible and water-reactive
materials.

Site closure .and stabifzation means
those actions that are taken upon corm-
pletion of operations that prepare the
disposal site for custodial care and that
assure that the disposal site will re-
main stable and will not need ongoing
active maintenance.

State means any State. Territory. or
possession of the United States. Puerto
Rico. and the District of Columbia.

Stability means structural stabillity.
Surveillance means observation of the

disposal site for purposes of visual de-
tection of need for maintenance, custo-
dial care. evidence of Intrusion, and
compliance with other license and reg-
ulatory requirements.

Tribal Governing Body means a Tribal
organization as defined In the Indian
Self-Determination and Education As-
sistance Act (25 U.S.C. 450).

Waste means those low-level radio-
active wastes containing source, spe-
cial nuclear, or byproduct material
that are acceptable for disposal In a
land disposal facility. For the purposes
of this definition, low-level waste has
the same meaning as in the Low-Level
Waste Policy Act, that Is. radioactive
waste not classified as high-level radio-
active waste. transuranic waste, spent
nuclear fuel, or byproduct material as
defined In section lle.(2) of the Atomic
Energy Act (uranium or thorium
tailings and waste).
147 FR 57463, Dec. 27, 1982. as amended at 54
FR 22583. Nlay 25. 1989 58 FR 33891, June 22.
1993:66 FR 55792. Nov. 2. 2001

161.3 License required.
(a) No person may receive, possess,

and dispose of radioactive waste con-
taining source, special nuclear. or by-
product material at a land disposal fa-
cility unless authorized by a license
Issued by the Commission pursuant to
this part, or unless exemption has been.
granted by the Commission under 561.6
of this part.

(b) Each person shall file an applica-
tion with the Commission and obtain a
license as provided In this part before
commencing construction of a land dis-

10 CFR Ch. I (1-1-05 Editon)

posal facility. Failure to comply with
this requirement may be grounds for
denial of a license.

§ 61.4 Communications.
Except where otherwise specified, all

communications and reports con-
cerning the regulations In this part and
applications filed under them should be
sent by mail addressed: ATTN: Docu-
ment Control Desk: Director, Ofce of
Nuclear Material Safety and Safe-
guards. U.S. Nuclear Regulatory Com-
mission. Washington, DC 20555-00i: by
hand delivery to the NRC's Offices at
11555 Rockville Pike. Rockville. Mary-
land: or. where practicable, by elec-
tronic submission. for example, via
Electronic Informatlon. Exchange, or
CD-ROM. Electronic submissions must
be made In a manner that enables the
NRC to receive, read, authenticate, dis-
tribute, and archive the submission.
and process and retrieve It' a single
page at a time. Detailed guidance on
making electronic submissions can be
obtained by visiting the NRC's Web
site at httplAvww.nrc.gov/site-heipe
ele.html, by calling (301) 415-6030. by e-
mail to EIEdfnrc.gov. or by writing the
Office of the Chief Information Ofcer.
U.S. Nuclear Regulatory Commission.
Washington. DC 20555-0001. The guld-
ance discusses, among other topics, the
formats the NRC can accept, the use of
electronic signatures, and the treat-
ment of nonpublic Information.

168 FR 588i4. Oct 10. 20031

I 61.5 Interpretations.,
Except as specifically authorized by

the Commission In writing, no Inter-
pretation of the meaning of the regula-
tions In this part by any officer or em-
ployee of the Commission other than a
written Interpretation by. the General
Counsel will be considered binding
upon the Commission.

181.6 Exemptions.
The Commission may. upon applica-

tion by any Interested person, or upon
Its own initiative, grant any exemption
from the requirements of the regula-
tions In this part as It determines Is
authorized by law, will not endanger
life or property or the common defense

56
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and security. and is otherwise In the has the following safety objectives:
public interest. protection of the general population

from releases of radioactivity, protec-I 61.7 Concepts. tion of Individuals from Inadvertent in-
(a) 'The disposal facility. (I) Part 61 Is trusion, and protection of Individuals

Intended to apply to Eland disposal of during operations. A fourth objective is
radioactive waste and not to other to ensure stability of the site after clo-
methods such as sea or extraterrestrial sure. o
disposal. Part 61 contains 'procedural (2) A' cornerstone of the system is
requirements and 'performance objec- stability-stability of. the waste and
tives applicable to any method of land' the disposal site so that once emplaced
disposal. It contains specific technical and covered, the access of water to the
'requirements for near-surface disposal waste can be minimized.' Migration of
of radioactive waste' a subset of land radionuclides is thus minimized, long-
disposal. which Involves disposal In the term active maintenance can be avoid-
uppermost portion of the earth. ap- ed. and potential exposures to intrud-
proximately 30 meters. Near-surface ers reduced. While stability Is a desir-
disposal Includes disposal In engineered able characteristic for all waste much
facilities which may be built totally or radioactive waste does not contain suf-partially' above-grade provided that 'ficlent amounts of radionuclides to be
such facilitles have protective earthen of great concern from these stand-covers. Near-surface disposal 'does not points: this waste, however. tends to be
Include disposal' facilities which are unstable. such as ordinary trash type
partially or fully above-grade with no wastes. If mixed with the higher activ-
protective earthen cover, which are re- Ity waste. their deterioration 'could
ferred to as "above-ground disposal." lead to failure of the system and per-
Burial deeper than 30 meters may also mit water to penetrate the disposal
be satisfactory. Technical 'require-' unit and cause problems with the high-
ments for alternative methods may be er activity waste. Therefore. In order
added In the future. 'to avoid placing requirements for a sta-

(2) Near-surface disposal of radio-. ble waste form on relatively innocuous
active waste takes place at a near-sur- waste. these wastes have been classed
face disposal facility, which includes as Class A waste. The Class A waste
all of the land and buildings necessary, will be disposed of In separate disposal
to carry out the disposal. The disposal units at the disposal site. However,
site is 'that portion of the facility Class A waste that Is stable may be
which Is used for disposal of waste and 'mixed with other, classes, of waste.
consists of disposal units and a'buffer Those higher activity wastes that
zone. A disposal unit is a-discrete por- should be stable for proper disposal are
tion of the disposal site Into which classed as' Class B and C waste. To the
waste Is placed for disposal. For near- extent that It Is practicable. Class B
surface disposal. the disposal unit is' and C waste forms or containers should
usually a trench. A buffer zone Is a por- be designed to be stable. I.e.. maintain
tion of the disposal site that is con- gross physical properties and Identity,
trolled by the licensee and that lies over 300 years. For - certain radio-
under the site and between the bound- nuclides 'prone to migration. 'a max-
ary of the disposal site and any dis- Imum disposal site Inventory based on
posal unit. It provides controlled space the characteristics 'of the disposal site
to establish monitoring locations may be established to limit potential
which are intended to provide an early, exposure.
warning of radionuclide movement. and ' (3) It Is possible but unlikely that
to take mitigative measures If needed. persons might occupy the site in the
In choosing a disposal site. site charac-" future and engage In normal pursuits
terlstics should be considered In terms" without knowing that they were re-
of the Indefinite future and evaluated celving radiation exposure. These per-
for at least a 500-year timeframe." sons are referred to as inadvertent In-
. (b) Waste classification'and near-sur- truders. Protection of such intruders
face disposal. (I ) Disposal of radioactive "can Involve two principal controls: in-
waste in near-surface disposal facilities stitutional control over the site after
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operations by the site owner! to ensure
that no such occupation or Improper
use of the site occurs:'or. designating
which waste could present an unaccept-
able risk to an Intruder, and disposing
of this waste In a manner that provides
some form of Intruder barrier that Is
Intended to prevent contact with the
waste. This regulation Incorporates
both types of protective controls.

(4) Institutional control of access to
the site Is required for up to 100 years.
This permits the disposal of Class A
and Class B waste without special pro-
visions for Intrusion protection, since
these classes of waste contain types
and quantities of radioisotopes that'
will decay during the 100-year period
and will present an acceptable hazard
to an Intruder. The government land-
owner administering the active Institu-
tional control program has flexibility
In controlling site access which may
Include allowing productive uses of the'
land provided the Integrity and long-
term performance of the site are not
affected.

(5) Waste that will not decay to lev-
els which present an acceptable hazard
to an Intruder within 100 years Is des-
ignated as Class C waste. This waste Is
disposed of at a greater depth than the
other classes of waste so that subse-
quent surface activities by an Intruder
will not disturb the waste. Where site
conditions prevent deeper disposal. in-
truder barriers such as concrete covers
may be used. The effective life of these
Intruder barriers should be 500 years. A
maximum concentration of radio-
nuclides Is specified for, all wastes so
that at the end of the 500 year period.
remaining radioactivity will be at a
level that does not pose an unaccept-
able hazard to an Intruder or, public
health' and safety. Waste with con-
centrations above these limits Is gen-
erally unacceptable for near-surface
disposal. There may be some Instances
where waste with concentrations great-
er than permitted for Class C would be
acceptable, for near-surface disposal
with special processing or design.
These will be evaluated on a case-by-
case basis. Class C waste must also be
stable.

(c) The licensing process. (I) During
the preoperational phase. the potential
applicant goes through a process of dis-

10 CFR Ch. I (1-1-05 Edition)

posal site selection by selecting a re-
gion of Interest. examining a number of
possible disposal sites within the area
of Interest and narrowing the choice to
the proposed site. Through a detailed
investigation of the disposal site char-
acteristics the potential applicant ob-
tains data on which to base an analysis
of the disposal site's suitability. Along
with these data and analyses, the ap-
plicant submits other more general In-
formation to the Commission In the
form of an application for a license for
land disposal. The Commission's review
of the application Is In accordance with
administrative procedures established
by rule and may Involve participation
by affected State governments or In-
dian tribes. While the proposed disposal
site must be owned by a State or the
Federal government before the Com-
mission' will, Issue a license, It may be
privately owned during the
preoperational phase If suitable ar-
rangements have been made with a
State or the Federal government to
take ownership In fee of the land before
the license Is issued.

(2) During the operational phase, the
licensee carries out disposal activities
In accordance with the requirements of
this regulation and any conditions on
the license. Periodically, the authority
to conduct the above ground operations
and dispose of waste will be subject to
a license renewal, at which time the
operating history will be reviewed and
a decision made to permit or deny con-
tinued operation. When disposal oper-
ations are to cease, the licensee applies
for an amendment to his license to per-
mit site closure. After final review of
the licensee's site closure and sta-
bilization plan, the Commission may
approve the final activities necessary
to prepare the disposal site so that on-
going active maintenance of the site Is
not required during the period of Insti-
tutional control.

(3) During the period when the final
site closure and stabilization activities
are being carried out, the licensee Is In
a disposal site closure phase. Following
that, for a period of 5 years. the li-
censee must remain at the disposal site
for a period of post-closure observation
and maintenance to assure that the
disposal site is stable and ready for In-
stitutional control. The Commission
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may approve shorter or require longer §61.9 Employee protection.
periods If conditions warrant. At the
end of this period.' the licensee applies - n (a) Discriminatlon by a Commission
for a. license transfer to the disposal licensee an applicant for a Connls
site owner.. -- : slon license. or a contractor or subcon-
- (4) After a finding of satisfactory dis- tractor of a Commission licensee or ap-

posal site closure. the Commission wSil plicant against an employee for engag-
transfer the license to the State or. Ing In certain protected activities Is
Federal government that owns the dis-, prohibited. Discrimnation Includes
posal site. If the Department of Energy discharge and other actions that relate'
is the Federal. agency administering -to compensation, terms, conditions, or
the land on 'bahalf of the Federal gov- privileges of employment. The pro-
ernment the license will be terminated' tected activities are established In sec-
because the Commission lacks regu- tion 211 of the Energy Reorganization
latory authority over the Department Act of 1974. as amended, and in general
for this activity. Under the conditions are related to the administration or en-
of the transferred license, the owner forcement of a -requirement Imposed
will carry out a program of monitoring under the Atomic Energy Act or the
to assure continued satisfactory dis- Energy Reorganization Act.
posal site performance.' physical sur- (I) The protected activities Include
'veillance to restrict access to the site but are not limited to:
and carry out minor custodial 'activi-. (I) Providing the Commission or his
ties. During this period, productive' or her employer Information about al-
uses of the land might be permitted if leged violations of either of the stat-
those uses do not affect the stability of. utes named In paragraph (a) introduc-
the site and Its ability to meet the per- tory text of the section or possible vio-
formance objectives. At the end of the lations of requirements Imposed under
prescribed period of Institutional con- either of those statutes: - ::
trol. the license will be terminated by (11) Refusing to engage In any prac-
the Commission. tice made unlawful under either of the
147 FR 57463, Dec. 27. i982. as amended at 5S statutes named In paragraph'(a) Intro-
FR 33891. June 22. 19931 ductory text or under these require-

ments If the employee has Identified
§61.8 Information collection require- ,the alleged Illegality to the employer;

ments: O0IB approval. (illi) Requesting the Commission to
(a) The Nuclear Regulatory Cammis- Institute action against his or her em-

sion has submitted the. information ployer for the administration or en-
collection requirements' contained In forcement of these requirements:
this part to the Office of Management -. (iv) Testifying In any Commission
and Budget (OMB) for approval as re-" proceeding. or before Congress. or at
quired by the Paperwork Reduction, any Federal or'State proceeding re-
Act (44 U.S.C. 3501 et seq.). The NRC garding any provision (or proposed pro-
may not conduct or sponsor. and a per- vision) of either of the statutes named
son Is not required to respond to. a col- In paragraph (a) Introductory text.
lection of Information unless 'it dis-' (v) Assisting or participating In. or is
plays a currently valid OMB control "about to assist or participate In. -these
number. OMB has approved the Infor- 'activities.

'mation collection requirements con- (2) These activities are protected
tained in this part under control num- even if no formal proceeding Is'actu-
ber 3150-0135. - ' ally Initiated as a result of the em-

(b) The approved Information collec- ployee assistance or participation.
tion requirements contained In this (3) This section has no application to
part appear in 5S61.3, 61.65,61.9. 61.10, 'any employee alleging discrimination
61.11. 61.12. 61.13. 61.14. 61.15. 61.16. 61.20. prohibited by this section who. acting
61.22. 61.24, 61.26. 61.27. 61.28. 61.30. 61.31. without direction from his or her em-
61.53. 61.55. 61.57. 61.58. 61.61. 61.62. 61.63. ployer (or the employer's agent). delib-
61.72. and 61.80.. -' ' erately causes a violation of any re-
[58 FR 33891. June 22. 1993. as amended at 62 quirement of the Energy Reorganiza-
FR SZ188. Oct. 6.19971 . tion Act of 1974. as amended. or the
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Atomic Energy Act of 1954, as amend-
ed. who belI

(b) Any employee who believes that
he or she has been discharged or other-
wise discriminated against by any per-
son for engaging In protected activities
specified In paragraph (a)(l) of this sec-
tion may seek a remedy for the dis-
charge, or discrimination through an
administrative proceeding In the De-
partment of Labor. The administrative
proceeding must be initiated within 180
days after an alleged violation occurs.
The employee may do this by filing a
complaint alleging the violation with
the Department of Labor, Employment
Standards Administration. Wage' and
Hour Division. The' Department of
Labor may order reinstatement, back
par. and compensatory damages.

c) A violation of paragraph (a). (e).'
or (f) of this section by a Commission
licensee. an applicant for a Commis-
sion license; or a contractor or subcon-
tractor of a Commission licensee or ap-
plicant may be grounds for- -

(I) Denial, revocation, or suspension
of the license.

(2) Imposition of a civil penalty on
the licensee or applicant.

(3) Other enforcement action.
(d) Actions taken by an employer, or

others, which adversely affect an, em-
ployee may' be predicated upon non-
discriminatory grounds. The prohibi-
tion applies when the adverse action
occurs because the employee has en-
gaged in protected activities. An em-
ployee's engagement In protected ac-
tivitles does not automatically render
him or her immune from discharge or
discipline for legitimate reasons or
from adverse action dictated by non-
prohibited considerations.

(e)(l), Each licensee and each appli-
cant for, a, license shall prominently
post the revision of NRC Form 3, "No-
tice to Employees." referenced In 10
CFR 19.11(c). This form must be posted
at locations sufficient to permit em-
ployees protected by this section to ob-
serve a copy on the way to or from
their place of work. Premises must be
posted not later than 30 days after an
application is docketed and remain
posted while the application Is pending
before the Commission. during the
term of the license, and for 30 days fol-
lowing license termination.

10 CFR Ch. I (1-1-05 Edliion)

(2) Copies of NRC Form 3 can be ob-
tained by writing to the Regional Ad-
ministrator of the appropriate U.S. Nu-
clear Regulatory Commission Regional
Office listed In appendix D to part 20 of
this chapter, by calling (301) 415-5877.
via e-mall to robr'mnrc.gov; or by vis-
iting the NRC's Web site' at httpi/
www.nrc-gov and selecting forms from
the Index found on the home page.

(f) No agreement affecting' the com-
pensation. terms, conditions, or privi-
leges of employment. Including an
agreement to settle a' complaint filed
by an employee'with the Department
of Labor pursuant to section 211 of the
Energy Reorganization Act of 1974. as
amended, may contain any provision
which would prohibit, restrict, or oth-
erwise discourage an employee from
participating In protected activity as
defined In paragraph (a)(l) of this sec-
tion including, but not limited to, pro-
viding. information to the NRC or to
his or her employer on potential viola-
tions or other matters within NRC's
regulatory responsibilities.

158 FR 52412. Oct. 8. 1993. as amended at 60 FR
24552, May 9 1995; 61 FR 6765. Feb. 22. 1996; 68
FR 58814. Oct. 10. 20031

§61.9a Completeness and accuracy of
Informatio

(a) Information provided to the Com-
mission by an applicant for a license or
by a licensee or information required
by statute or by the Commission's reg-
ulations, orders, or license conditions
to be maintained by the applicant or
the licensee shall be complete and ac-
curate In all material respects.

(b) Each applicant or licensee shall
notify the Commission of Information
identified by the applicant or licensee
as having for the regulated activity a
significant Implication for public
health and safety or common defense
and security. An applicant or licensee
violates this paragraph only If the ap-
pllcant or licensee falls to notify the
Commission of informatlon that the
applicant or licensee has identified as
having a significant implication for
public health and safety or common de-
fense and security. Notification shall
be provided to the Administrator of the
appropriate Regional Office within two
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working days of Identifying the Infor- Subpart B-Ucenses
mation. This requirement Is not appli- '
cable to'information which Is already 161.10 Content of application.
required to be provided to the Commis- An application to receive from oth-
sion by other reporting or updating re-,

quirmens. -' sers' possess and dispose of wastes con-
uimet.tamning or contaminated with source.

152FR49372.Dec.31.19871 -byproduct or special nuclear material
Delbet -' by land disposal must consist of gen-

S61.9b Deliberate misconduct. , eral Information. specific technical In-
(a) Any licensee, applicant for a li- formation.' institutional Information,

cense, employee of a licensee or appli- and financial Information as set forth
cant; or any contractor (including a iAn 5561.11 through 61.16. An environ-
supplier or consultant); subcontractor, mental report prepared In' accordance
employee of a contractor-or subcon- with subpart A of part 51 of this chap-
tractor of any licensee or applicant for ter must accompany the application.
a license. who knowingly provides to
any licensee, applicant. contractor, or 149 FR 9405. Mar. 12 19841
subcontractor, any components, equip-- 161.11 General information.
ment. materials, or, other goods or.-,
services that relate to a licensee's or The general Information must In-
applicant's activities in this part, may dude each of the following:
not: . - (a) Identity of the applicant includ-

(I) Engage In deliberate misconduct Ing:
that causes or would have caused, If ,(I) The full name, address, telephone
not detected. a licensee or applicant to ' number and description' of the business
be In violation of any rule, regulation. or occupation of the applicant:
or order; or any term, condition, or (2) If the applicant Is a partnership,
limitation of any license Issued by the the name, and address of each partner
Commission: or and the principal location where the

(2) Deliberately submit to the NRC. a partnership does business; -
licensee, an applicant, or a licensee's (3) If the applicant Is a corporation or
or applicant's contractor or subcon- an unincorporated association. (i) the
tractor, Information that the person state where It Is Incorporated or orga-
submitting the information knows to nized whe incipocation wre
be Incomplete or Inaccurate In some ' does and the principal location where
respect material to the NRC. It does business, and (i1) the names and

(b) A person who violates paragraph addresses of Its directors and principal
(a)(l) or (a)(2) of this section maybe officersb and -
subject to enforcement action in ac- ' (4) If the applicant is acting'as an
cordance with the procedures In 10 CFR agent or representative of another per-
part 2. subpart B. . - son In filing the application, all Infor-

(c) For the.purposes of paragraph 'mation required under this paragraph
-(a)(l) of this section.. deliberate mis must be supplied with'respect to the
conduct by a person means an Inten- other person. -
tional act or omission that the person (b) Qualifications of the applicant:
knows: . .- '' (I) The organizational structure of

(I) tWould cause a licensee or appli- the applicant, both offsite and onsite.
cant to be In violation of any rule, reg- Including a description oflines of au-
ulation. or order; or any term, condio - thority and assignments of responsibil-
tion. or limitation, -of anyjlicense ItIes. whether In the form of adminis-
Issued by the Commission' or , trative directives, contract provisions.

'(2) Constitutes a violation of a re- or otherwise: ' - '

quirement. procedure, Instruction, con- ' (2) The technical qualifications. In-
tract, purchase order, or policy of a 1- 'cluding training and experience, of the
censee, applicant. contractor. or sub-.; applicant and 'members of -'the appli-
contractor. . ' ; cant's staff to engage In the proposed

163 FR 1898. Jan. 13. 19981 '' '' '
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activities. Minimum training and expe-
rience requirements for personnel fill-
Ing key positions described In para-
graph (b)(l) of this section must be pro-.
vided: .

(3) A description of the appiicant's
personnel training program; and
* (4) The plan to maintain an adequate
complement of. trained personnel to
carry out waste receipt, handling. and
disposal operations In a safe manner.

(c) A description of:
(I) The location of the proposed dis-

posal site;
(2) The general character of the pro-.

posed activities:
(3) The types and quantities of radio-

active waste to be received, possessed,
and disposed of;

(4) Plans for use of the land disposal
facility for purposes other than dis-
posal of radioactive wastes: and

(5) The proposed facilities and equip-
ment.

(d) Proposed schedules for construc-
tion, receipt of waste, and first em-
placement of waste at the proposed
land disposal facility.

361.12 Specific technical information.
The specific technical Information

must Include the following Information
needed for demonstration that the per-
formance objectives of subpart C of
this part and the applicable technical
requirements of subpart D of this part
will be met:

(a) A description of the natural and
demographic disposal site characteris-
tics as determined by disposal site se-:
lection and characterization activities;
The description must Include geologic.
geotechnical. hydrologic, meteorologic,
climatologic, and biotic features of the
disposal site and vicinity.

(b). A description of the design fea-
tures of the land disposal facility and
the disposal units. For near-surface
disposal. the description must Include
those design features related to Infil-
tration of water, Integrity of covers for
disposal units: structural stability of
backfill, wastes, and covers: contact of
wastes with standing water; disposal
site drainage; disposal site closure and
stabilization: elimination to the extent'
practicable of long-term disposal. site
maintenance: inadvertent Intrusion:
occupational exposures: disposal site

lOCFR Ch. I (1-1-05 Edtlion)

monitoring: and adequacy of the size of
the buffer zone for monitoring and po-
tentlal mitigative measures.

(c) A description of the, principal de-
sign criteria and their relationship to
the performance objectives..

(d) A description of the design basis
natural events or phenomena and their
relationship to the principal design cri-
teria.

(e) A description of codes and stand-
ards which the applicant has applied to
the design and which will apply to con-
struction of the land disposal facilities.

(f) A description of the construction
and operation of the land disposal fa-
cility. The description must Include as
a minimum' the methods of construc-
tion of disposal units: waste emplace-
ment: the procedures for and areas of
waste segregation; types of Intruder
barriers: onsite traffic and drainage
systems. survey control program;
methods and areas of waste storage:
and methods to control surface water
and'groundwater access to the wastes.
The description must also Include a de-
scription of the methods to be em-
ployed In the handling and disposal of
wastes containing chelating agents or
other non-radiological substances that
might affect meeting the performance
objectives In subpart C of this part.

(g) A description of the disposal site
closure plan, including those design
features which' are Intended to facili-
tate disposal site closure and to elimi-
nate the need for ongoing active main-
tenance.
* (h) An identification of the known
natural resources at the disposal site.
the exploitation of which could result
In inadvertent Intrusion Into the low-
level wastes after removal of active In-
stitutional control.

(I) A description'of the kind. amount.
classification and specifications of the
radioactive material proposed to be re-
ceived, possessed, and disposed of at
the land disposal facility.

'a) A description of the quality assur-
ance program, tailored to LLW dis-
posal, developed and applied by the ap-
plicant for the determination of' nat-
ural disposal site' characteristics and
for quality assurance during the de-
sign, construction, operation, and clo-
sure of the land disposal facility and
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the receipt, handling. and emplace- Is reasonable assurance the waste clas-
ment of waste. sification and segregation require-

(k) A description of the radiation ments will be met and that adequate
safety program for control and moni- barriers to Inadvertent intrusion will
toring of radioactive effluents to en- be provided.-
sure compliance with the performance (c) Analyses of the protection of Indi-
objective In 561.41 of this part and oc- viduals during operations must Include
cupational radiation exposure to en- assessments of expected exposures due
sure compliance with the requirements to routine operations and likely acci-
of part 20 of this chapter and to control dents during handling. storage. and dis-
contamination of personnel. vehicles. posal of waste. The analyses must pro-
equipment, buildings. and the disposal vide reasonable assurance that expo-
site. Both routine operations and accl- sures will be controlled to meet the re-
dents must be addressed. 'The program quirements of part 20 of this chapter.
description must Include procedures . (d) Analyses of the long-term sta-
instrumentation. facilities, and equip- bility of the disposal site and the need
ment.' .. . for ongoing active maintenance after
* (1) A description of the environ- closure must be based upon analyses of
mental monitoring program to provide active natural processes such as ero-
data to evaluate potential health and sion. mass wasting. slope failure, set-
environmental impacts and the plan tlement of wastes and backfill, infiltra-
for taking corrective measures if ml- tion through covers over disposal areas
gration of radionuclides Is indicated. *and adjacent soils.' and surface drain-

(m) A' description of the administra-. age of the disposal site. The analyses
tive procedures that the applicant will must provide reasonable assurance
apply to control activities at the land that there will not be a need for ongo-
disposal facility. . Ing active maintenance of the disposal

(n) A description of the facility elec- 'site following closure.
tronic recordkeeping system. as re-
quired in 561.80." £61.14 Institutional information.
147 FR 57463. Dec. 27. 1982. as amended at 58
FR 33891. June 22. 1993: 60 FR 15666. Mar. 27.
19951

§ 61.13 Technical analyses.
The specific' technical Information

must 'also Include the following anal-
yses needed to demonstrate that the
performance objectives of subpart C of
this part will be met:

(a) Pathways analyzed In 'dem-
onstrating protection of the general
population from releases of radloac-
tivity must 'include air. 'soil, ground-
water.'surface water, plant uptake, and
exhumation by burrowing 'animals. The
analyses must clearly identify and dif-
ferentiate between the roles performed
by the natural disposal site character-
istics and 'design features In Isolating
and segregating the wastes. The anal-
yses must clearly demonstrate 'that
there Is reasonable assurance that the
exposure to humans from the release of
radioactivity will not exceed the limits
set forth In 561.41.

(b) Analyses of the protection of Indl-
viduals from Inadvertent ' Intrusion
must Include demonstration that there

The institutional Information must
include:

(a) A certification by the Federal or
State government which owns the dis-
posal site that the Federal or State
government is prepared to accept
transfer of the license when the provi-
sions of S 61.30 are met. and will assume
responsibility for custodial care after
site closure and postclosure observa-
tlon and maintenance.
I (b) Where the proposed disposal site
Is on land not owned by the Federal or
a State 'government, the applicant
must submit evidence that arrange-
ments have been made for assumption
of ownership In fee by the Federal or a
State government before the Commis-
sion issues a license.

161.15 Financial information.
The financial Information must be

sufficient to demonstrate that the fl-
nancial qualifications of the applicant
are adequate to carry out the activities
for which the license' is sought and
meet other financial assurance require-
ments as specified In subpart'E of this
part.'
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161.16 Other information.
Depending upon the nature of the

wastes to be disposed of. and the design
and proposed operation of the land dis-
posal facility, additional Information
may be requested by the, Commission
Including the following:

(a) Physical security measures. If ap-
propriate. Any application to receive
and possess special nuclear material In
quantities subject to the requirements
of part 73 of this chapter shall dem-
onstrate how the physical security re-
quirements of part 73 will be met. In
determining whether receipt and pos-,
session will be subject to the require-
ments of part 73, the applicant shall
not consider the quantity of special nu-
clear material that has been disposed
of.

(b) Safety Information concerning
criticality. If appropriate. (I) Any ap-
plication to receive and possess special
nuclear material In quantities that
would be subject to the requirements of
570.24. "Criticality accident require-
ments" of part 70 of this chapter shall
demonstrate how the requirements of
that section will be met. unless the ap-
plicant requests an exemption pursu-
ant to 570.24(d). In determining wheth-
er receipt and possession would be sub-
ject to the requirements of 570.24. the
applicant shall not consider the quan-
tity of special nuclear material that
has been disposed of.

(2) Any application to receive and
possess special nuclear material shall
describe proposed procedures for avoid-
Ing accidental criticality, which ad-
dress both storage of special nuclear
material prior to disposal and waste
emplacement for disposal.

§ 61.20 Filing and distribution of appli-
cation.

(a) An application for a license under
this part, and any amendments there-
to, must be filed with the Director,
must be signed by the applicant or the
applicant's authorized representative
under oath or aifirmation, and, If the
document Is In paper form, must be the
signed original.

(b) The applicant shall maintain the
capability to generate additional cop-
ies of the application for distribution
In accordance with written Instruc-
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tions from the Director or the Direc-
tor's designee.

(c) Fees. . Application. amendment.
and inspection fees applicable to a lI-
cense covering the receipt and disposal
of radioactive wastes in a land disposal
facility are required by part 170 of this
chapter.
147 FR 57463. Dec. 27. 1982. as amended at 49
FR 9405. Mar. 12. 1984: 68 FR 58814, Oct. 10.
20031

161.21 Elimination of repetition.
In Its application, the applicant may

Incorporate by reference Information
contained In previous applications,
statements, or reports filed with the
Commission If these references are
clear and specific.
149 FR 9405. Mar. 12. 19841

161.22 Updating of application.
: (a) The application must be as com-

plete as possible In the light of Infor-
mation that is available at the time of
submittal.

(b) The applicant shall supplement
Its application In a timely manner. as
necessary. to permit the Commission
to review, prior to Issuance of a li-
cense. any changes In the activities
proposed to be carried out or new Infor-
mation regarding the proposed activi-
ties.
149 FR 9405. Mar. 12. 19841

161.23 Standards for issuance of a li-
cense.

A license for the receipt, possession.
and disposal of waste containing or
contaminated with source, special nu-
clear. or byproduct material will be
Issued by the Commission upon finding
that the Issuance of the license will not
be inimical to the common defense and
security and will not constitute an un-
reasonable risk to the health and safe-
ty of the public, and:

(a) The applicant Is qualified by rea-
son of training and experience to carry
out the disposal operations requested
In a manner that protects health and
minimizes danger to life or property.

(b) The applicant's proposed disposal
site, disposal design. land disposal fa-
cility operations (including equipment.
facilities, and procedures), disposal site
closure, and postclosure institutional
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control are adequate to protect the (i) The applicant's physical security
public health and safety in that they Information provides reasonable assur-
provide reasonable assurance that the 'ance' that the requirements of part 73
general population will be protected of this chapter will be met. Insofar as
from releases of radioactivity as sped- they are applicable to special nuclear
fled In the performance objective In material to be possessed before dis-
561.41. Protection of the general popu- posal under the license.
lation from releases of radioactivity. - () The applicant's criticality safety

(c) The applicant's proposed disposal procedures are adequate to protect the
site, disposal site design, land disposal public health and safety and provide
facility operations (including equip- reasonable assurance that the require-
ment, facilities, and procedures). dis- ments of 570.24. Criticality accident re-
posal site closure. and postclosure In- quirements. of part 70 of this chapter
stitutional control are adequate to pro- will be met, Insofar as they, are applica-
tect the public health and safety In ble .to s ecial nuclear material to be
that they will provide reasonable as- possessed before disposal under the I-
surance that Individual Inadvertent In- posessed eoedsoa.ne h i
truders are protected in accordance
with the performance 'objective in (k) Any additional information sub-
561.42. Protection of Individuals from- mitted as requested by the Commission
inadvertent intrusion. pursuant to 561.16. Other information,

(d) The applicant's proposed land dis- is adequate. ' ;
posal- facility operations, Including (1) The requirements of subpart A of
equipment. facilities. and procedures, part 51 of this chapter have been met.
are! adequate to protect the public 147 FR 57463. Dec. 27. 1982. as amended at 49
health and safety In that they will pro- FR 9405, Mar. 12. 19841
vide reasonable assurance that the
standards for radiation protection set 161.24 Conditionsoflicenses.
out In part 20 of this chapter will be (a) A license Issued under this part.
met. or any right thereunder. may be trans-
* (e) The applicant's 'roposed disposalferdasinornaymnerd-

sie ipslst dsg addsoa ferred. assigned. or In any manner dis-site, disposal site design, land disposal posed of, either voluntarily or involun-
facility operations, disposal site cdo-- tarily. directly or indirectly, through
sure, and postclosure institutional con- transfer of control of the license to any
trol are adequate to protect the public person, only If the Commission finds.
health and safety In that they will pro-, ft
yide reasonable assurance that long- afer securing full information that
term' stability of the disposed waste the transfer is in accordance with the
and the disposal site will be achieved provisions of the Atomic Energy Act
and will eliminate to the extent prac- and gives Its consent In writing In the
ticable the need for ongoing active form of a license amendment.
maintenance of the' disposal site fo- (b) The licensee shall submit written
lowing closure. - ' Istatements under oath upon request of

(f) The applicant's demonstration the 'Commission, at any time before
provides reasonable assurance that the termination of the license,' to enable
applicable .'technical requirements of the Commission to determine whether
subpart D of this part will be met' .' or. not the license should be modified.

(g) The applicant's proposal for Insti- suspended, or revoked.
tutional control provides 'reasonable (c) The license will be transferred to
assurance ' that Institutional control the site owner only on the full Imple-
will be provided for the length of time mentation of the final closure plan as
found necessary to ensure the findings -'approved by the Commission. Including
in paragraphs (b) through '(e) of this post-closure' observation and mainte-
section and that the institutional con- nance.
trol meets the requirements'of 561.59. (d) 'The licensee shall be subject to
Institutional requirements. -' . ' the provisions of 'the Atomic Energy
I (h) The information on financial as- Act now or hereafter in effect; and to
surances meets the requirements of all rules. regulations, and orders' of the
subpart E of this part. - - ' Commission. The terms and conditions
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of the license are subject to. amend-
ment. revision, or modification, by rea-
son of amendments to. or by reason of
rules, regulations, and orders Issued In
accordance with 'the terms 'of. the
Atomic Energy Act.',

(e) Any license'may be revoked, sus-
pended or modified in whole or In part
for any material false statement In the
application or any statement of fact re-
quired under Section 182 of the Act, or
because of conditions revealed by any
application or'statement of fact or any
report, record, or'inspection or other,
means which would warrant the Com-
mission to refuse to granta license to.
the original application, or for failure
to operate the facility In accordance
with the terms of the license, or for
any violation of, or failure to observe
any of the terms and conditions of the
Act, or any rule, regulation, license or
order of the Commission.

(f) Each person licensed by the Com-
mission pursuant to the regulations In
this' part shall confine possession and
use of materials to the locations and
purposes authorized In the license.

(g) No radioactive waste may be dis-
posed of until the Commission has In-
spected the land disposal facility and
has found It to be In conformance with
the description, design, and construc-
tion described In the application for a
license.

(h) The Commission may incorporate
In any license at the time of Issuance,
or thereafter, by appropriate rule, reg-
ulation or order, additional' require-
ments and conditions with respect to
the licensee's receipt, possession, and
disposal of source,- special nuclear or
byproduct material as It deems appro-
priate or necessary In order to:

(I) Promote the common defense and
security; .

(2) Protect health or to minimize
danger to life or property:

(3) Require reports and the keeping of
records, and to provide for Inspections
of activities under the license that may
be necessary or appropriate to effec-
tuate the purposes of the Act and regu-
lations thereunder.

(I) Any licensee who receives and pos-
sesses special nuclear material under
this, part In quantities that would be
subject to the requirements of 570.24 of
part 70 of this chapter shall comply

10 CFR Ch. I (1-1-05 Edition)

with the requirements of that section.
The licensee shall not consider the
quantity of special nuclear material
that has been disposed of.

0) The authority to dispose of wastes
expires on the date stated In the li-
cense except as provided In 561.27(a) of
this part.

(k)(l) Each licensee shall notify the
appropriate NRC Regional Adminis-
trator, In writing, Immediately fol-
lowing the filing of a voluntary or in-
voluntary petition for bankruptcy
under any Chapter of Title 11 (Bank-
ruptcy) of the United States Code by or
against:

(I) The licensee:
(11) An entity (as that term Is defined

in 11 U.S.C. 101(14)) controlling the li-
censee or listing the license or licensee
as property of the estate: or

(III) An affiliate (as that term is de-
fined In 11 U.S.C. 101(2)) of the licensee.

(2) This notification must Indicate:
(I) The bankruptcy court In which

the petition for bankruptcy was filed:
and

(ii) The date of the filing of the peti-
tion.

147 FR 57463. Dec. 27, 1982, as amended at 52
FR 1295. Jan. 12. 19871

161.25 Changes.
(a) Except as provided for In specific

license conditions, the licensee shall
not make changes In the land disposal
facility or procedures described In the
license application. The license will In-
clude conditions restricting subsequent
changes to the facility and the proce-
dures authorized which are Important
to public health and safety. These li-
cense restrictions will fall into three
categories of descending Importance to
public health and safety as follows: (I)
those features and procedures which
may not be changed without (I) 60 days
prior notice to the Commission, (II) 30
days notice of opportunity for, a prior
hearing, and (111) prior Commission ap-
proval; (2). those features and proce-
dures which may not be changed with-
out (I) 60 days prior notice to the
Commisson, and (ii) prior Commission
approval; and (3) those features and
procedures which may not be changed
without 60 days prior notice to the
Commission. Features and procedures
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falling In paragraph (a)(3) of this sec. - d) In determining whether 'a license
tion may not be changed without prior will be renewed, the Commission will
Commission approval If the Commis- apply the criteria set forth in 561.23.
slon. after having received the required
notice, so orders., ' 161.28 Contents of application for clo-

(b) Amendments authorizing site clo sure.
sure, license transfer, or license termi- (a) Prior to final closure of the dis-
nation shall be included In paragraph posal site, or as otherwise directed by
(a)(i) of this section. . the Commission, the 'applicant 'shall

(c) The Commission shall provide a submit an application to amend 'the li-
copy of the notice for opportunity for cense for closure. This closure'applica-
hearings provided In paragraph (a)(l) of tion must include a final revision and
this section to State and local omcials specific details of the'disposal site clo-
or tribal governing bodies specified In sure plan included as part of the li-
52.104(e) of part 2 of this chapter. cense application submitted under

561.12(g) that Includes each of the fol-
§ 61.26 Amendment of license. lowing:

(a) An application for amendment of (I) Any additional geologic. hydro-
-a license must'be filed In accordance' logic, or other disposal site data perti-
with 561.20 and shall fully describe the nent to the long-term containment of
changes desired. emplaced radioactive wastes obtained

(b) In determining whether an .during the operational period.
amendment to a license will be ap- (2) The results of tests, experiments.
proved, the Commission will apply the or any other analyses relating to back-
criteria set forth in 561.23. fill of excavated, areas., closure and

sealing, waste migration and inter-
§ 61.27 Application for renewal or clo- 'action with emplacement. media. or

sure~. ,any other tests, experiments. or anal-
(a) Any expiration date on a license ysis pertinent to the long-term con-

applies only to the above ground ac- tainment of emplaced waste within the
tivitles and to the authority to dispose disposal site.
of waste. Failure to renew the license (3) Any proposed revision of plans for:
shall not relieve the licensee of respon- (I) Decontamination * and/or dis-
sibility for carrying 'out site closure. mantlement of surface facilities:
postclosure observation and transfer of (1i) Backfilling of excavated areas: or
the license to the site owner. An appli- (ill) Stabilization of the disposal site
cation for renewal or an application for for p l
closure under 561.28 must be 'filed at or post-c osure care.
least 30 days prior to license 'explra6- '' (b) An environmental report or a sup.
tion. ' ; I . , . lement to an environmental report

(b) Applications-for renewal 'of a 11 prepared in accordance with subpart A
cense must be filed In accordance with of part n 1 of this chapter must accom
5561.10 through 61.16 and 561.20. Appll- panytheapplcation.
cations for closure must be filed In ac- (c) Upon review and consideration of
cordance with 55 61.20 and 61.28. Infor- an application to amend the license for
mation contained In previous applica- . closure submitted'In accordance with
tions.'statements or reports filed with paragraph (a) of this section, the' Com-
the Commission under the license may mission shall Issue an amendment au-
be Incorporated by reference If the ref-' thorizing closure If there Is reasonable
erences are clear and specific. -' assurance that the long-term perform-

(c) In any case In which a -licensee ance objectives of subpart C of this
has timely filed an application for re- part will be met.
newal of a license, the license for con- [47 FR 57463. Dec' 27. 1982. as amended at 49
tinued receipt and disposal of licensed FR 9106. Mar. 12.19841
materials does not expire until the
Commission has taken final action on
the application for renewal.'
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5 61.29 Post-closure observation and
maintenance.-

Following completion of closure au-
thorized In 561.28, the licensee shall ob-
serve, monitor,: and carry out nec-
essary maintenance and repairs at the,
disposal site until the license Is trans-
ferred by the Commission 'in accord-
ance with 5 61.30. Responsibility for the
disposal site must be maintained by
the licensee for 5 years. A shorter or
longer time period for post-closure ob-
servation and maintenance may be es-
tablished and approved as part of the
site closure plan. based on site-specific
conditions.

5 61.30 Transfer of license.
(a) Following closure and the period

of post-closure observation and mainte-
nance. the licensee may apply for an
amendment to transfer the license to
the disposal site owner. The license
shall be transferred when the Commis-
sion finds:

(I) That the closure of the disposal
site has been made In conformance
with the licensee's disposal site closure
plan. as amended and approved as part
of the license:

(2) That reasonable assurance 'has
been provided by the licensee that the
performance objectives of subpart C of
this part are met:

(3) That any funds for care and
records required by, §61.80 (e) and (f)
have been transferred to the disposal
site owner:

(4) That the post-closure monitoring
program Is operational for Implemen-
tation by the disposal site owner: and

(5) That the Federal or State govern-
ment agency which will assume respon-
sibility for institutional control of the
disposal site is prepared to assume re-
sponsibility and ensure that the Insti-
tutional requirements found necessary
under 561.23(g) will be met.

147 FR 57463. Dec. 27. 1982. as amended at 61
FR 24674. May 16.19961

561.31 Termination of license.
(a) Following any period of Institu-

tional control needed to meet the re-
quirements found necessary under
§61.23, the licensee may apply for an
amendment to terminate the license.

10 CFR Ch. 1(1-1-05 Edition)

(b) This application must be filed,
and will be reviewed, In accordance
with the provision of 561.20 and of this
section.

(c) A license Is terminated only when
the Commission finds:

(I) That the institutional control re-
quirements found ' necessary under
561.23(g) have been met; and

(2) That any additional requirements
resulting from new information devel-
oped during the, InstitutIonal control
period have been' met, and that perma-
nent monuments or markers warning
against Intrusion have been Installed.

(3) That the! records required by
561.80 (e) and (f) have been sent to the
party responsible for institutional con-
trol of the disposal site and a copy has
been sent to the Commission, Imme-
diately prior to license termination.

147 FR 57463, Dec. 27. 1982, as amended at 61
FR 24674. May 16. 19961

Subpart C-Performance
Objectives

§61.40 General requirement.
Land disposal facilities must be

sited, designed, operated, closed, and
controlled after closure so that reason-
able assurance exists that exposures to
humans are within the limits estab-
lished In the performance objectives In
5561.41 through 61.44.

161.41 Protection of the general popu.
lation from releases of radiloac-
tivity.

Concentrations of radioactive mate-
rial which may be released to the gen-
eral environment in ground water, sur-
face water, air, soil, plants. or animals
must not result in an annual dose ex-
ceeding an equivalent of 25 millirems
to the whole body. 75 millirems to the
thyroid, and 25 millirems to any other
organ of any member, of the public.
Reasonable effort should be made to
maintain releases of radioactivity In
effluents to the general environment as
low as is reasonably achievable.

161.42 Protection of individuals from
Inadvertent intrusion.

Design, operation, and closure of the
land disposal facility must ensure pro-
tection of any Individual Inadvertently
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Nuclar eguator Comis~on§ 61.50intruding Into the disposal site and oc- developments are not likely to affect
cupying the site or contacting the *the ability of the disposal facility to
waste at any time after active Institu- " meet the performance objectives of
tional controls over the disposal 'site subpart C of this part.
are removed. - (4)' Areas must be avoided having

- known natural resources which, If ex-
§ 61A3. Protection of individuals dur- plolted. would result in failure to meet

- ing operations. the performance objectives of subpart
Operations at the land disposal facil- C of this part. ' :

-Ity must be conducted In compliance ' (5) The disposal site must' be gen-
-with the standards for radiation pro- erally well drained and free of areas of
tection set out In part 20 of this chap- flooding or frequent ponding. Waste
ter. except for releases of radioactivity disposal shall not take place In a 100-
in effluents from the land disposal fa- year'flood plain." coastal high-hazard
cility.' which shall' be 'governed by area or wetland, as defined In Execu-
561.41 of this part. Every reasonable ef- tive Order,11988. "Floodplain Manage-
fort shall be made to maintain radi- ment Guidelines."
ation exposures as low as is reasonably (6) Upstream drainage areas must be
achievable. --' minimized to decrease the amount of

* ""'''''runoff which could 'erode or Inundate161A44 Stability of the disposal' site 'e
after closure. 'waste disposal units.(7) The disposal site must' provide

The disposal facility must be sited. , sufficient depth to the water table that
designed, used. operated. and closed to ground water Intrusion, perennial or
achieve long-term stability of the dis- otherwise, Into the waste will not
posal site and to eliminate to the ex- ''occur. The Commission will consider
tent practicable the need for ongoing an exception to this requirement to
active maintenance of the disposal site allow disposal below the water table If
following closure so that only surveil- It can be conclusively shown that dis-
lance. monitoring. or minor custodial posal site characteristics will result In
care are required. molecular diffusion being the predomi-

nant means of radionuclide movement
Subpart D-Technical Require- and the rate of movement will result in

ments for Land Disposal Facili- the performance objectives of subpart
ties - C of this part being met. In no case will

waste disposal be'permitted In the zone
161.50' Disposal site suitability re- "of fluctuation of the water table.

quirements for land disposal. (8) The hydrogeologic unit used for
(a) Disposal site suitability for near- disposal shall not discharge ground

'surface disposal. (I) The purpose of this water to the surface within the dis-
section Is to specify the 'minimum posal site.',
characteristics a disposal site -must ' '(9) Areas 'must be avoided where
have to be acceptable for use'as a near- tectonic processes such as faulting.
surface disposal facility.'The primary . folding. seismic activity, or vulcanism
emphasis In disposal site suitability is may occur with such frequency and ex-
given to Isolation of wastes, a matter' tent to significantly affect the ability
having long-term Impacts, and to dis-' of the disposal site to'meet the per-
posal site features that ensure that the formance objectives of subpart C of
long-term performance objectives of this part, or may preclude defensible
subpart C of'this part are met; as op-' modeling and prediction of long-term
posed' to short-term "convenience or Impacts.
benefits. ' ' " ' (10) Areas must be avoided where sur-

(2) The disposal site'shall be capable face geologic processes such as mass
of being characterized, modeled. ana-, wasting. erosion. slumping.
lyzed and monitored.' ' landsliding. or weathering occur with

(3) Within the regiori 'or state where such frequency and.extent to signifi-
the facility is to' be located.'a disposal cantly affect the ability of the disposal
site should be selected so that pro- site to meet 'the performance objec-
jected population growth and future tives of subpart C of this part, or may
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preclude defensible modeling and pre-
diction of long-term impacts.:

(l).The disposal site must not be lo-
cated where nearby facilities or activi-
ties could adversely Impact the ability
of the site to meet the performance ob-
jectives of subpart C of this part or sig-
nificantly mask, the environmental
monitoring program.

(b) Disposal site suitability require-
ments, for land disposal other than
near-surface (reserved).

§ 61.51 Disposal site design for land
disposal..

(a) Disposal site design for near-sur-
face disposal. (1) Site design features
must be directed toward long-term iso-
lation and avoidance of the need for
continuing active maintenance after
site closure.

(2) The disposal site design and oper-
ation must be compatible with the dis-
posal site. closure and stabilization
plan and lead, to disposal site closure
that provides reasonable assurance
that the performance objectives of sub.
part C of this part will be met.

(3) The disposal site must be designed
to complement and Improve, where ap-
propriate. the ability of the disposal
site's natural characteristics to assure
that the performance objectives of sub-
part C of this part will be met.

(4) Covers must be designed to mini-
mize to the extent practicable water
Infiltration, to direct percolating or
surface water away from the disposed
waste, and to resist degradation by sur-
face geologic processes and biotic ac-
tivity.

(5) Surface features must direct sur-
face water drainage away from disposal
units at velocities and gradients which
will not result in erosion that will re-
quire ongoing active maintenance In
the future..

(6) The disposal site must be designed
to minimize to the extent practicable
the contact of water with waste during
storage, the contact of standing water
with waste during disposal, and the
contact of percolating or standing
water with wastes after disposal.

(b) Disposal site design for other than
near-surface disposal (reserved).

10 CFR Ch. I (1-1-05 Edition)

161.52 Land disposal facility operation
and disposal site closure.

(a) Near-surface disposal facility op-
eration and disposal site closure. (I)
Wastes designated as Class A pursuant
to 561.55, must be segregated from
other wastes by placing In disposal
units which are sufficiently separated
from disposal units for the other waste
classes so that any interaction between
Class A wastes and other wastes will
not result In the failure to meet the
performance objectives In subpart C of
this Part. This segregation Is not nec-
essary for Class A wastes If they meet
the stability requirements In 561.56(b)
of this part.

(2) Wastes designated as Class C pur-
suant to 561.55. must be disposed of so
that the top of the waste is a minimum
of 5 meters below the top surface of the
cover or must be -disposed of with In-
truder barriers: that: are designed to
protect against an Inadvertent Intru-
sion for a least 500 years.

(3) All wastes shall be disposed of In
accordance with the requirements of
paragraphs (a) (4) through (11) of this
section.

(4) Wastes must be emplaced In a
manner that maintains the package In-
tegrity during emplacement, mini-
mizes the void spaces between pack-
ages, and permits the void spaces to be
filled.

(5) Void spaces between waste pack-
ages must be filled with earth or other
material, to reduce future subsidence
within the fill.

(6) Waste must be placed and covered
In a manner that limits the radiation
dose rate at the surface of the cover to
levels that at a minimum will permit
the licensee to comply with all provi-
sions of 5520.1301 and 20.1302 of this
chapter at the time the license Is
transferred pursuant to 561.30 of this
part.

(7) The boundaries and locations of
each disposal unit (e.g.. trenches) must
be accurately located and mapped by
means of a land survey. Near-surface
disposal units must be marked In such
a way that the boundaries of each unit
can be easily defined. Three permanent
survey marker control points. ref-
erenced to United States Geological
Survey (USGS) or National Geodetic
Survey (NGS) survey control stations.

i: . :}
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must be established on the site rto fa-. Ing both the construction and the oper-
cilitate surveys. The USGS or NGS, atlon of the facility and to enable the
control stations must provide horn- evaluation of long-term effects and the
zontal and vertical controls as checked - need for mitigative measures.; The
against USGS or NGS record files. I monitoring system must be capable of

(8) *A buffer zone of 'land must be providing early warning of releases of
maintained between any-buried waste radionuclides from the disposal site be-
and the disposal site boundary and be-. fore they leave the site boundary.
neath the disposed waste. The buffer (d) After.the disposal site Is closed,
zone shall be of adequate dimensions to . the licensee responsible' for post-oper-
carry 'out environmental monitoring . 'ational surveillance of the disposal site
activities specified In 561.53(d) of this 'shall 'maintain a monitoring system
part and take mitigative measures If 'based on the operating history and the
needed. closure and stabilization of the dis-

(9) Closure and stabilization meas- posal site. The monitoring system
ures as set forthin the approved site Imust be capable of providing early
closure plan must be carried out as, warning of releases of rnadlonuclides
each'disposal unit (e.g.. each trench) Is ' from the disposal site before they leave
filled and covered. ' the site boundary.

(10) 'Active waste disposal operations
must not have an adverse effect on £61.54 'Alternative 'requirements for
'completed closure and stabilization design and operations.
measures. ' - The Comnilssion may. upon request

(11) Only wastes containing or con- or on' its own initiative, authorize pro-
taminated with radioactive materials visions other than those set forth In
shall be disposed of at the disposal site. 5561.51 through 61.53 for the segregation

'(b) Facility 'operation and disposal and disposal of waste and for the design
site closure for land disposal facilities and operation of a land disposal facil-
other than near-surface (reserved). Ity on a specific basis, If It finds rea-
147 FR 57463. Dec. 27. 1982. as amended at 56 sonable assurance of compliance 'with
FR 23474. May 21. 1991, 56 FR 61352. Dec. 3. the performance objectives of subpart
1991:58 FR 67662. Dec. 22. 19931 ' - C of this part.

§ 61.53 Environmental monitoring.
(a) At the time a license application'

Is submitted, the applicant 'shall have
conducted a preoperational monitoring
program to provide basic 'environ-
mental data on the disposal site char-:
acteristics. The applicant shall obtain
information about the ecology. meteor-
ology, climate, hydrology., 'geology,-
geochemistry, and seismology of the
disposal site. For those characteristics
that are subject to seasonal variation.
data must cover at, least a 'twelve
month period.

(b) The licensee must have plans for
taking corrective measures If migra-
tion of radionuclides would indicate
that the performance objectives of sub-
part C may not be met.

(c) During the land disposal facility
site construction and operation, the li-
censee shall maintain a monitoring
program. Measurements and observa-
tions must be made and recorded to
provide data to evaluate the potential
health and environmental Impacts dur-

§ 61.55 'Waste classification.
(a) Classification'of waste for near

surface disposal.' (1) Considerations. De-
termination of the classification of ra-
dioactive waste Involves two consider-
ations. 'First, 'consideration must be
given to the concentration of long-
lived radionuclides (and their shorter-
.lived precursors) whose potential haz-
ard will persist long after such pre-
cautions as institutional controls, im-
proved waste form, and deeper disposal
have ceased to be effective. These pre-
cautions delay the time when long-
lived radionuclides -could cause expo-
sures. In addition. the magnitude of
the potential dose is limited by the
concentration and availability of the
radionuclide at the time of exposure.
Second, consideration must be given to
the concentration of shorter-lived
radionuclides for, which requirements
on institutional controls. waste form.
and disposal methods are effective.
. (2) Classes of waste. (I) Class A waste
Is waste that Is usually segregated
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from other waste classes at the dis-
posal site. The physical form and char-
acteristics of Class A waste must meet
the minimum requirements set forth in
561.56(a). If Class A waste also meets
the stability requirements set forth In
561.56(b). It Is not necessary to seg-
regate the waste for disposal.

(ii) Class B waste Is waste that must
meet more rigorous' requirements on
waste form to ensure stability after
disposal. The physical form and charac-
teristics of Class B waste must meet
both the minimum and stability re-
quirements set forth In 561.56.

(1i1) Class C waste Is waste that not
only must meet more rigorous require-
ments on waste form to ensure sta-
bility but also requires additional
measures at the disposal facility to
protect against Inadvertent Intrusion.
The physical. form and characteristics
of Class C waste must meet both the
minimum and stability requirements
set forth In 561.56.

(Iv) Waste that Is not generally ac-
ceptable for near-surface disposal Is
waste for which form * and disposal
methods must be different, and in gen-
eral more stringent, than those specl-
fied for Class C waste. In the absence of
specific requirements In this part, such
waste must be disposed of In a geologic
repository as defined In part 60 or 63 of
this chapter unless proposals for dis-
posal of such waste In a disposal site li-
censed pursuant to this part are ap-
proved by the Commission.

(3) Classification determined by long-
lived radionuclides. If radioactive
waste contains only radlonuclides list-
ed In Table 1. classification shall be de-
termined as follows:

(I) If the concentration does not ex-
ceed 0.1 times the value In Table 1. the
waste Is Class A.

(ii) If the concentration exceeds 0.1
times the value In Table I but does not
exceed the value in Table 1, the waste
Is Class C.

(11i) If the concentration exceeds the
value in Table 1. the waste is not gen-
erally acceptable for near-surface dis-
posal.

(iv) For wastes containing mixtures
of radionuclides listed In Table 1. the
total concentration shall be deter-
mined by the sum of fractions rule de-

10 CFR Ch. I (1-1-05 Edliton)

scribed In paragraph (a)(7) of this sec-
tion.

TABLE I

RedarcucIdo n cnd

C-t4 __ _ _ .
C-14 in activaed Mealu ___d 80
NI-59 In ecivated metal ____ _ 220
Nb-94 hLactted mtal .___ 02
TO-99 ._______ 3
1-129 _ 0.08
Alpha emittqng trnsurare n odes wit tat-

sWtegr ethan 5 yeast 1_____ _. 100
Pu-241 - X 3,50
Crr242 _ _ . 1___20.000

'Units are nanocules per granm

(4) Classification determined by
short-lived radionuclides. If radio-
active waste does not contain any of
the radionuclides listed in Table I.
classification shall be determined
based on the concentrations shown In
Table 2. However, as specified in para-
graph (a)(6) of this section, if radio-
active waste does not contain any
nuclides listed in either Table I or 2. It
Is Class A.

(I) If the concentration does not ex-
ceed the value In Column 1. the waste
is Class A.

(11) If the concentration exceeds the
value In Column 1i but does not exceed
the value In Column 2, the waste Is
Class B.

(111) If the concentration exceeds the
value in Column 2, but does not exceed
the value In Column 3. the waste Is
Class C.

(Iv) If the concentration exceeds the
value In Column 3. the waste Is not
generally acceptable, for near-surface
disposal.

(v) For wastes containing mixtures of
the nuclides listed In Table 2. the total
concentration shall be determined by
the sum of fractions rule described In
paragraph (a)(7) of this section.

TABLE 2

A.

Concentraitn curies
per cubic meter

Radod_

Cd 1 2C 3

TWA of et Hadldes vAdh teI than 5
year hag-I .-I .__

CD 60 .. _.....__ _ _

NiW __ __ _ _

700 (l) (')
40 (1') ()

700 (') 70 1
3.5 70 700

172



I

Nuclear Regulatory Commission § 61.56

TABLE 2-Continued - For Sr-90 fraction 50/150-0.33; for Cs-137
.fraction. 2244-0.5: the sum -of- the

cper ibico n~tur fractions-0.83. Since the sum Is less
Radorucde- than 1.0, the waste Is Class B.

Coi I Co. ) (8) Determination of concentrations In
-A wastes. The concentration of a radio-

Nin hactivaled metal _5 700 7000 nuclide may be determined by Indirect
Sort-go .. . 0 Ot.04 150 7M methods such as use of scaling factors

-.. which relate the Inferred concentration
'There are nto Irmi ~te 5ttAs*d Iot IrS t Ije5(Stfle of one radionucIlde to another that Is

facts of exteral racattn ard Internal hreat pwation an measured. or radionuclide material ac-
im nspwrtw. hntiv wastes win &7* 8w cmrd countability, If there is reasonable as-
the concetrations at O nuclides In Table 2 determ*ine te surance that the Indirect methods can
waste to be Class C nd perNt of th5se fnudes. be correlated with .actual measure-

(5) Classification determined by both ments. The concentration of a radio-
long- and short-lived radionuclides. If nuclide may be averaged over the vol-
radioactive waste contains a mixture ume of the waste, or weight of the
of radionuclides. some of which are ''waste If the .units , are expressed as
listed in Table 1. and some of which are nanocuries per gram.
listed in Table 2 classification shall be .:147 FR 57463, Dec. 27, 1982. as amended at 54
determined as follows: - , FR 22583. May 25. 1989: 66 FR 55792. Nov. 2.

(I)'If the concentration of a nucilde 20011
listed In Table I does not exceed 0.1
times the value listed In Table l. the §61.56 Waste characteristics.
class shall be that determined by the (a) The following requirements are
concentration of nuclides listed in .minimum 'requirements for all classes
Table 2. of waste and are Intended to facilitate

(11) If the concentration of a nuclide handling at the disposal site and pro-
listed In Table I exceeds 0.1 times the' vide protection of health and safety of
value listed In Table I but does not ex- personnel at the disposal site.
ceed the value in Table 1, the waste (1) Waste must not be packaged for
shall be Class C; provided the con-' disposal In' cardboard or 'fiberboard
centration of nuclides listed In Table 2 boxes.
does not exceed the value shown In Col- (2) Liquid waste must be solidified or
umn 3 of Table 2. ,- packaged In sufficient absorbent mate-

(6) Classification ' 6f' wastes 'with rIal to absorb twice the volume of the
radionuclides other than those listed In- lIquld.
Tables .1 and 2. If radioactive waste (3) Solid waste containing liquid
'does not contain any nuclides listed In shall contain as little free-standing and
either Table I or 2. It is Class A. noncorrosive liquid as Is reasonably

(7) The sum of the fractions rule for achievable. but In no case shall the liq-
mixtures of radionuclides. For" deter-' uid exceed 1% of the volurne.'
mining 'classification for waste that (4) Waste must not be readily capable
contains a mixture of radionuclides. it 'of detonation or of explosive decompo-
Is necessary to determine the sum of sition or reaction at normal pressures
fractions' by. dividing each nuclide's' and temperatures. or of explosive reac-
concentration by the appropriate limit tion with water.
and adding the resulting values. The (5) Waste must not contain', or be ca-
appropriate limits must all be taken pable of generating, quantities of toxic
from the same column of .the same gases. vapors.' or fumes harmful to per-
table. The sum of the fractions for the sons transporting. handling. or dis-
column must be less than 1.0 If the posing of the waste.' This does' not
waste class Is to be determined by. that apply to radioactive 'gaseous waste
column. Example: A waste contains Sr- packaged in accordance with paragraph
90 In a concentration of 50 CUrn' and (a)(7) of this section.

'Cs-137 .n a concentration of.22 Cl/rn3. (6) Waste must not be pyrophoric.
Since the concentrations both exceed Pyrophoric materials contained In
the values In Column 1. Table 2. they waste shall be treated,:prepared, and
must be compared to Column 2 values. packaged to be nonflammable.
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(7) Waste In a gaseous form must be
packaged at a pressure that does not
exceed 1.5 atmospheres at 20'C. Total
activity must not exceed 100 curies per
container.

(8) Waste containing hazardous, bio-
logical. pathogenic, or Infectious mate-
rial must be treated to'reduce to the
maximum extent practicable the po-
tential hazard from' the' non-radlo-
logical materials.

(b) The requirements In this section
are Intended to provide stability of the
waste. Stability Is. Intended to ensure
that the waste does not structurally
degrade and affect overall stability of
the site through slumping, collapse, or
other failure of the disposal unit and
thereby lead to water Infiltration. Sta-
bility Is also a factor in limiting expo-
sure to an inadvertent Intruder, since
It provides a recognizable and non-
dispersible waste.

(I) Waste must have structural sta-
bility. A structurally stable waste form
will generally maintain Its physical di-
mensions and its form.' under the ex-
pected disposal' conditions such as
weight of overburden and compaction
equipment, the presence of moisture,
and microbial activity, and Internal
factors such as radiation effects and
chemical changes. Structural stability
can be provided by the waste form
Itself, processing the waste to a stable
form, or placing the waste In a disposal
container or structure that provides
stability after disposal.

(2) Notwithstanding the provisions in
§61.56(a) (2) and (3). liquid wastes, or
wastes containing liquid, must be con-
verted Into a form that contains as lit-
tle free standing and noncorrosive liq-
uld as Is reasonably achievable, but In
no case shall the liquid exceed 1% of
the volume of the waste when the
waste Is In a disposal container de-
signed to ensure stability. or 0.5% of
the volume of the waste for waste proc-
essed to a stable form.

(3) Void spaces within the waste and
between the waste and its package
must be reduced to the extent prac-
ticable.

§ 61.57 Labeling.
Each package of waste must be clear-

ly labeled to Identify whether It Is
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Class A waste. Class B waste, or Class
C waste, in accordance with 5 61.55.

§ 61.58 Alternative requirements for
waste classification and character.
istics.

The Commission may. upon request
or on Its: own initiative, authorize
other provisions for the classification
and characteristics of waste on a spe-
cific. basis, If, after evaluation, of the
specific characteristics of the waste,
disposal site, and method of disposal, It
finds reasonable assurance of compli-
ance with the performance objectives
In subpart C of this part.

I 61.59 Institutional requirements.
(a) Land ownership. Disposal of radio-

active waste received from other per-
sons may be permitted only on land
owned In fee by the Federal or a State
government,

(b) rnstitutlonal. control The land
owner or custodial agency shall carry
out an institutional control program to
physically control access to the dis-
posal site following transfer of control
of the disposal site from the disposal
site operator. The institutional control
program must also include, but not be
limited to, carrying out an environ-
mental monitoring program at the dis-
posal site, periodic surveillance, minor
custodial care, and other requirements
as determined by, the Commission. and
administration of, funds to cover the
costs for these activities. The period of
institutional controls, will be deter-
mined by the Commisslon, but Institu-
tional controls may not be relied upon
for more than 100 years following
transfer of control of the disposal site
to the owner.

Subpart E-Flnancial Assurances

§ 61.61 Appiicant qualifications and as-
surances.

Each applicant shall show that It ei-
ther possesses the necessary funds or
has reasonable assurance of obtaining
the necessary funds, or by a combina-
tion of the two, to cover the estimated
costs of conducting all licensed activi-
ties over the planned operating life of
the project, Including costs of con-
struction and disposal.
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§61.62 Funding for disposal site clo- fecting costs. This will yield a surety
sure and stabilization. that is at least sufficient at all times

(a) The applicant shall provide assur- to cover the costs of closure of the dis-
ance that sufficient funds will be avail:: posal units that are expected to be used
able to carry out disposal site closure before the next license renewal.'
and stabilization. Including: (I) Decon- '- (e) The term of the surety mecha-
.tamination or dismantlement of land - nism must be open ended unless It can
disposal facility structures: and (2) clo- be demonstrated that another arrange-
sure and stabilization of the disposal ment would provide an equivalent level
site so that following transfer of the of assurance. This assurance could be
disposal site to the site owner. the need provided with a surety mechanism
for ongoing active maintenance is- which Is written for a specified period
eliminated to the extent practicable of time (e.g., five years) yet which
and only minor custodial care. surveil- must be automatically renewed'unless
lance, land monitoring are required. the party who Issues the surety noti-
These assurances shall, be based on fies the Commission and' the bene-
Commission-approved cost estimates ficlary (the site owner) and the prin-
reflecting *the. Commission-approved cipal (the" licensee) not less than 90
plan for disposal site closure and sta- days prior to the renewal date of Its In-
bilization. The applicant's cost esti- tention not to renew. In' such a situa-
mates must take Into account total tion the licensee must 'submit a re-
capital costs that would be Incurred If placement surety within 30 days after
an independent contractor were hired notification of cancellation. If the II-
to perform the closure and stabiliza- censee falls to provide a replacement
tion work. surety acceptable to the Commission.

(b) In order to avoid unnecessary du- the site owner may collect on the origi-
plication and expense, the Commission nal suey
will accept financial sureties that have . urety. .
been consolidated with earmarked fl- (f) Proof of forfeiture must'not be
nancial or surety arrangements estab- necessary to collect the surety so that
lished to meet requirements of other In the event that the licensee could not
Federal or State agencies and/or local provide an acceptable replacement sur-
governing bodies for such decontamina- ety within the required time, the sur-
tion.. closure and stabilization. The ety shall -be automatically, collected
Commission will accept this arrange- prior to Its expiration. The conditions
ment only If they are considered ade- described above would have to be clear-
quate to satisfy these requirements'. ly stated on any surety Instrument
and that the portion of the surety which is not open-ended. and must be
which covers the closure of the disposal agreed to, by all, parties. Liability
site'Is clearly identified and committed under the surety mechanism must re-
for use in accomplishing these activi- ' main In effect until the closure and
ties. , Xstabilization program has been com-

(c) The licensee's surety mechanism pleted and approved by the Commission
will be annually reviewed by the Com- and the license has been transferred to
mission to assure that sufficient funds the site owner. :

' are available for completion of the clo- (g) Financial surety arrangements
sure plan, assuming that the work has generally, acceptable to the Commis-
to'be performed by an independent con- sion include: surety bonds, cash depos-
tractor. . Its. certificates of deposits. deposits of

(d) The amount of. surety liability government securities, .escrow . ac-
should change' in accordance with the counts. Irrevocable letters or. lines of
predicted cost of future closure and credit. trust funds. and combinations
stabilization. Factors affecting closure ' of the above or such other types of ar-
and stabilization cost estimates In-'. rangements as may be approved by the
dlude: inflation: Increases in the Commission. However. self-insurance.
amount of disturbed land; changes In or any arrangement which essentially
engineering plans; closure and: sta- constitutes pledging the assets of the
bilization that has already been accom- 'licensee. will not satisfy the surety re-
plished and any other conditions af- quirement for private sector applicants
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since this provides no additional assur-
ance other than that which already ex-
Ists through license requirements.

161.63 Financial assurances for insti-
tutional controls.

(a) Prior to the Issuance of the lI-
cense, the applicant shall provide for
Commission review and approval a
copy of a binding arrangement. such as
a lease, between the applicant and the
disposal site owner that ensures that
sufficient funds will be available to
cover the costs of monitoring and any
required maintenance during the Insti-
tutional control period. The binding ar-
rangement will be reviewed periodi-
cally by the Commission to ensure that
changes In Inflation. technology and
disposal facility operations are re-
flected In the arrangements.

(b) Subsequent changes to the bind-
Ing arrangement specified In paragraph
(a) of this section relevant to Institu-
tional control shall be submitted to the
Commission for approval.

Subpart F-Participation by State
Governments and Indian Tribes

161.70 Scope.
This subpart describes mechanisms

through which the Commission will Im-
plement a formal request from a State
or tribal government to participate In
the review of a license application for a
land disposal facility. Nothing In this
subpart may be construed to bar the
State or tribal governing body from
participating In subsequent Commis-'
slon proceedings concerning the license
application as provided under Federal
law and regulations.

161.71 State and Tribal government
consultation.

Upon request of a State or tribal gov-
erning body. the Director shall make
available Commission staff to discuss
with representatives of the State or
tribal governing body Information sub-
mitted by 'the applicant, applicable
Commission regulations, licensing pro-
cedures. potential schedules. and the
type and scope of State activities, In
the license review permitted by law. In
addition. staff shall be made available
to consult and cooperate with the
State or tribal governing body In devel-
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oping proposals for participation In the
license review.

161.72 Filing of proposals for State
and Tribal participation.,

(a) A State or tribal governing body
whose Interest Is affected by a near-
surface disposal facility at the pro-
posed site may submit to the Director
a proposal for participation In the re-
view of a license application. Proposals
must be submitted within the following
time periods:

(I) For the State In which the dis-
posal facility will be located, or any
State that is member of an Interstate
compact that Includes the State In
which the disposal facility Is located.
no later than 45 days following publica-
tion In the FEDERAL REGISTER of the
notice of tendering of an application
submitted under 561.20.

(2) For any other State. or for a trib-
al governing body.'no later than 120
days following publication in the FED-
ERAL REGISTER of the notice of ten-
dering of an application submitted
under S 61.20.

(b) Proposals for participation In the
licensing process must be made In writ-
Ing and must be signed by the Gov-
ernor of the State or the official other-
wise provided for'by State or tribal
law.

(c) At a minimum. proposals must
contain each of the following items of
information:

(I) A general description of how the
State or tribe wishes to participate In
the licensing process specifically Iden-
tifying those Issues It wishes to review.

(2) A description of material and In-
formation which the State or tribe
plans to submit to the Commission for
consideration In the licensing process.
A tentative schedule referencing steps
In the review and calendar dates for
planned submittals should be included.

(3) 'A description of any work that
the State or tribe proposes to perform
for the Commission In support of the li-
censing process.

(4) A description of State or tribal
plans to facilitate local government
and citizen participation.

(5) A preliminary estimate of the
types and extent of Impacts which the
State expects. should a disposal facil-
ity be located as proposed.
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(6) If desired, any requests for edu- otherwise specified, these records must
cational or Information services (semi-' be maintained and transferred to the
nars. public meetings) or other actions officials specified in paragraph (e) of
from the Commission such as establish' this section as a condition of license
ment of additional Public Document termination unless 'the Commission
Rooms or exchange of State personnel otherwise authorizes their disposition.
under the Intergovernmental Personnel '(c) ' Records which must be' main-
Act. -; talned pursuant to this part may be the

'18.7 .~mmssonappovl f original or a: reproduced copy or a
-'61.73 Comnission approval ' o pro- microform if this reproduced copy or

of a p o sub- " microform is capable of producing copy
.(a) Upon receipt of a proposal sub- that is clear and legible at the end of

mitted In accordance with S61.72. the the required retention period The
Director shall arrange for a:meeting ;record may also be stored in electronic
between the representatives of the 'ei ihte aaiiyfrpo
State or tribal governing body and the duiglegible cate.'land complet
Commission staff to discuss the pro- records during the required retention
.posal and to ensure full and effective period. Records such as letters. draw-
participation by the State or tribe In ings.' specifictions. ust include all
the Commission's license revlew., etnn'noai' uha tms

(b) If requested by a State or tribal pertine.nt 'infonatiren suhe ascestaps
governing body, the Director may ap-. inhitals maind signatures. The licensee
prove all or any part of a proposal If against tampering with and loss of
the Director determines that:. i:' agisttmprn`wtadloso

(I) The proposed activities are'within records.
the scope of Commission statutory re- (d) If there Is a conflict between the
sponsibility' and the type. and '- Commission's regulations In this part.'pnsitudetof imacdtshic thpe. anmag-lcnItude of Impacts which the State or lcense condition, or other written
tribe may bear are sufficient to Justify Commission approval or authorization
their participation: and ' .- pertaining to the retention period for

(2) The proposed activities will con- the same type of record, the longest re-
tribute productively to the licensing tention period specified 'takes prece-
review. o dence.

(c) The decision of the Director will (e) Notwithstanding paragraphs (a)
be transmitted In writing to' the gov-, through (d) of this section, the licensee
ernor or the designated offcal of the 'shall record the location and the quan-
tribal governing body. ' ' tity of radioactive wastes contained In

(d) Participation by a State or Indian ' the disposal site' and transfer these
tribe 'shall 'not affect their 'rights to records upon license termination to the
participate In an adjudicatory hearing chief executive of the nearest municl-
as provided by part 2 of this chapter. ' pallty, the chief executive of the coun-

ty In which the facility Is located, the
Subpart G-Records, Reports, , county zoning board or land develop-

Tests, and Inspectionsl ! ment and planning,agency, the State
: .~ . - - I -> :governor and other State, local, and

: 61.80' Maintenance' of records, re-. Federal governmental agencies as des-
ports, and transfers. ' ' - Ignated by the Commission at the time

(a) Each licensee shall maintain any Of license termination..,
records and make any reports in con-' (i) Following receipt and acceptance
nection with the licensed activities as of a shipment of radioactive waste. the
may be required by the conditions of licensee shall record the date that the
the license or by the rules, regulations, shipment is received at the disposal fa-
and orders of the Commission. - dcuity, the date of disposal of the waste.
' (b) Records which are required by the, a traceable shipment manifest number.
regulations in this part or by license a description of any engineered barrier
conditions must 'be maintained'for a. or structural overpack provided for dis-
period specified by the appropriate reg- ' posal of the waste, the location of dis-
ulations In this chapter or by. license - posal at the disposal site, the contain-
condition. If a retention period Is not ment Integrity of the waste disposal
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containers as received, any discrep-
ancies between materials listed on the
manifest and those received. the vol-
ume of any pallets. bracing, or other
shipping or onsite generated materials
that are contaminated, and are dis-
posed of as contaminated or: suspect
materials, and any evidence of leaking
or damaged disposal containers or radi-
ation or contamination levels In excess
of limits specified In Department of
Transportation and Commission regu-
lations. The licensee shall briefly de-
scribe any repackaging operations of
any of the disposal containers Included
In the shipment. plus any other Infor-
mation required by. the Commission as
a license condition. The licensee shall
retain these records until the Commis-
sion transfers or terminates the license
that authorizes the activities described
in this section.

(g) Each.licensee shall complywith'
the safeguards reporting requirements
of 5530.55. 40.64, 74.13. and 74.15 of this
chapter if the quantities or. activities
of materials received or transferred ex-
ceed the limits of these sections. In-
ventory reports required by these sec-
tions are not required for materials
after disposal.

(h) Each licensee authorized to dis-
pose of radioactive waste received from
other persons shall file a copy of Its fl-
nanclal report or a certified financial
statement annually with the Commis-
sion In order to update the information
base for determining financial qualIl-
fications.' '

(1)(1) Each licensee authorized to dis-
pose of waste materials received from
other persons under this part shall sub-
mit annual reports to the Director of
the Division of Waste Management In
the NRC's Omce of Nuclear Material
Safety and' Safeguards. by an appro-
priate method listed In 560.4. with a
copy to the appropriate NRC Regional
Office shown In appendix D to part 20 of
this chapter. Reports must be sub-
mitted by the end of the first calendar
quarter of each year for the preceding
year.

(2) The reports shall Include (1) speci-
fication of the quantity of each of the
principal radionuclides released to un-
restricted areas In liquid and In air-
borne effluents during the preceding
year. (11) the results of the environ-

10 CFR Ch. I (1-1-05 Edition)

mental monitoring program. (111) a
summary of licensee disposal unit sur-
vey and maintenance activities, (iv) a
summary. by waste class, of activities
and quantities of radionuclides dis-
posed of. (v) any Instances In which ob-
served site characteristics were signifl-
cantly different from those described
in the application for a license; and (vi)
any other Information the Commission
may require. If the quantities of radio-
active materials released during the re-
porting period, monitoring results, or
maintenance performed are signifl-
cantly different from those expected In
the materials previously reviewed as
part of the licensing action, the report
must cover this specifically.

0) Each licensee shall report In ac-
cordance with the requirements of
570.52 of this chapter.

(k) Any transfer of byproduct.
source, and special nuclear materials
by the licensee 'is subject to the re-
quirements In 5530.41, 40.51. and 70.42 of
this -chapter. Byproduct. source and
special nuclear material means mate-
rials as defined In these parts, respec-
tively.

(I) In addition to the other require-
ments of this section, the licensee shall
store. or have stored, manifest and
other Information pertaining to receipt
and disposal of radioactive waste In an
electronic recordkeeping system.

(1) The manifest information' that
must be electronically stored is-

(i),That required In 10 CFR part 20,
appendix G. with the exception of ship-
per and carrier telephone numbers and
shipper and consignee certifications:
and

(11) That Information required In
paragraph (f) of this section.

(2) As specified In facility license
conditions. the licensee shall report
the stored Information, or subsets of
this information, on a computer-read-
able medium.

147 FR 57463. Dec. 27. 1982. as amended at 52
FR 31612. Aug. 21. 1987: 53 FR 19251. May 27.
1988: 58 FR 33891. June 22. 1993: 60 FR 15668,
Mar. 27.1995; 67 FR 78141. Dec. 23, Z00Z: 68 FR
58814. Oct. 10. 20031

161.81 Tests at land disposal facilities.
(a) Each licensee shall perform, or

permit the Commission to perform, any

A- I
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tests as the Commission deems appro-
priate or necessary for the administra-
tion of the regulations In this part, In-
cluding tests of:

(I) Radioactive wastes and facilities
used for the receipt, storage, treat-
ment. handling and disposal of radio-
active wastes.

(2) Radiation detection and moni-
toring instruments; and

(3) Other equipment and devices used
in connection with the receipt, posses-
sion, handling. treatment. storage. or
disposal of radioactive waste.

§ 61.82 Commission inspections of land
disposal facilities.

(a) Each licensee shall afford to the
Commission at all reasonable times op-
portunity to inspect radioactive waste
not yet disposed of. and the premises.
equipment, operations, and facilities In
which radioactive wastes are received.
possessed, handled, treated, stored. or
disposed of.

(b) Each licensee shall make avail-
able to the Commission for Inspection.
upon reasonable notice, records kept
by it pursuant to the regulations In
this chapter. Authorized representa-
tives of the Commission may copy and
take away copies of. for the Commis-
sion's use. any record required to be
kept pursuant to this part.

5 61.83 Violations.
(a) The Commission may obtain an

injunction or other court order to pre-
vent a violation of the provisions of-

(I) The Atomic Energy Act of 1954. as
amended:

(2) Title 11 of the Energy Reorganiza-
tion Act of 1974. as amended: or

(3) A regulation or order issued pur-
suant to those Acts.

(b) The Commission may obtain a
court order for the payment of a civil
penalty Imposed under section 234 of
the Atomic Energy Act:

(I) For violations of-
(I) Sections 53. 57. 62. 63, 81, 82. 101.

103. 104. 107. or 109 of the Atomic En-
ergy Act of 1954. as amended:

(11) Section 206 of the Energy Reorga-
nization Act;

(iii) Any rule. regulation, or order
issued pursuant to the sections speci-
fied in paragraph (b)(l)(i) of this sec-
tion:

Pt. 62

(iv) Any term. condition, or limita-
tion of any license Issued under the
sections specified in paragraph (b)(l)(1)
of this section.

(2) For any violation for which a li-
cense may be revoked under section 186
of the Atomic Energy Act of 1954. as
amended.
157 FR 55077. Nov. 24, 199Z2

161.84 Criminal penalties.
(a) Section 223 of the Atomic Energy

Act of 1954. as amended, provides for
criminal sanctions for willful violation
of. attempted violation of. or con-
spiracy to violate, any regulation
Issued under sections 161b. 1611. or 161o
of the Act. For purposes of section 223.
all the regulations In part 61 are Issued
under one or more of sections 161b. 1611,
or 161o, except for the sections listed In
paragraph (b) of this section.

(b) The regulations In part 61 that
are not Issued under sections 161bb 1611,
or 161o for the purposes of Section 223
are as follows: 5§61.1. 61.2. 61.4. 61.5,
61.6. 61.7, 61.8. 61.10, 61.11. 61.12. 61.13.
61.14. 61.15, 61.16, 61.20. 61.21. 61.22. 61.23.
61.26. 61.30, 61.31. 61.50. 61.51. 61.54. 61.55.
61.58. 61.59. 61.61. 61.63. 61.70. 61.71. 61.72,
61.73. 61.83. and 61.84.

157 FR 55077. Nov. 24. 19921

PART 62-CRITERIA AND PROCE-
DURES FOR EMERGENCY ACCESS
TO NON-FEDERAL AND RE-
GIONAL LOW-LEVEL WASTE DIS-
POSAL FACILITIES

Subpart A-General Provisions

Sec.
62.1 Purpose and scope.
62.2 Deflnitions.
62.3 Communications.
62.4 Interpretations.
62.5 Specific exemptions.
62.8 Information collection requirements:

OMB approval.

Subpart B-Requesi for a Commission
Delerminatlon

62.11 Filing and distribution of a determina-
tion request.

62.12 Contents of a request for emergency
access: General information.

62.13 Contents of a request for emergency
access: Alternatives.
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ACTIVITY CONCENTRATIONS OF MATERIALS PLACED IN WIPP
THROUGH SEPTEMBER, 2002 AND COMPARISON TO THE ACTIVITY

CONCENTRATION OF DEPLETED URANIUM

Thomas E. Potter
9/9/2005

Statistics related to activity concentration of various radionuclides in materials placed in
WIPP through September, 2002 can be obtained from the 2004 WIPP Compliance
Recertification Application, DOEAWIPP 04-3231, March 2004, posted at
http://www.wipp.ws/librarv/CRA/CRA index.htm. All relevant data are contained in
Appendix DATA, Attachment D.

Waste Material Weights

Estimates of the weight of waste materials placed in WIPP through September, 2002 are
provided in Appendix DATA, Attachment D, Table D2. Data from that table are
summarized below.

Waste Material Weights, kg
(materials placed in WIPP through 9/02)

Cellulose, plastic, rubber 9.27E5

Metal 2.52E6

Total 3.45E6

(These material classes may not capture all materials placed in WIPP. However, Table
DATA-D4 indicates a total weight of waste and containers of 5.36E6 kg. Because the
total weight of waste and containers is not much larger than the total weight of waste in
the table above, the weight of excluded materials must be small relative to the total
weight of the materials in the table above. Therefore, the total in the table above can be
taken as a reasonably accurate estimate of the total weight of waste placed in WIPP.)

Radionuclide Weight and Activity

Estimates of radionuclide activity and weight placed in WIPP through September, 2002
are listed in Appendix DATA, Attachment D, Table Dl. Data from that table are
summarized below.

I LES-06013
LES Exhibit 102



Radionuclide Activity and Weight
(materials placed in WIPP through 9/02)

Nuclide Activity, Ci Weight, kg

Total 7.2845E5 2.1622E4

U-235 0.12 5.5718EI

U-238 6.5 1.9204E4

Total less U-235 and U-238. 7.28E5 2.36E3

The table above shows that uranium accounts for a large part of the radionuclide weight.
(This uranium is included in WIPP waste because it is contaminated with plutonium or
other transuranic radionuclides.) The uranium constitutes only a negligible fraction of
the radionuclide radioactivity.

Activity Concentrations in Radionuclides and Waste

Activity concentrations in the radionuclides contained in WIPP waste and in the waste
itself can be calculated from data in the tables above. Results of this calculation are
provided in the table below.

WIPP Waste Radionuclide Activities (Ci) and Weights (kg)
(materials placed in WIPP through 9/02)

(activity and weight data from tables above)

Activity, Ci Weight, kg Concentration, nCilg

All nuclides 7.2845E5 2.1622E4 3.37E7

All nuclides except U 7.28E5 2.36E3 3.09E8

Total Waste 7.2845E5 3.45E6 2.11 ES

2 LES-06014



Comparison of Activity Concentrations in WIPP Waste and in Radionuclides
Contained in WIPP Waste to the Activity Concentration of Depleted Uranium

The average activity concentration of depleted uranium is approximately 400 nCi/g. The
table above shows that the average activity concentration in materials placed in WIPP
through 9/02 is about 530 times the activity concentration of depleted uranium. The table
also shows that the average activity concentrations in the radionuclide component of
material deposited in WIPP through 9/02 is far higher than the average activity
concentration of depleted uranium. The average activity concentration for all
radionuclides (total activity divided by total radionuclide weight) is 84,000 times higher
than the average activity of depleted uranium. If uranium nuclides are excluded from the
nuclide mix, this ratio jumps to 770,000. These results show that the average activity
concentrations of WIPP waste and in radionuclides contained in the waste are greatly
higher and enormously higher, respectively, than the activity concentration of depleted
uranium.

3 LES-0601 5
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February 3, 2005

Bv Facsimile (505 944-0198 and UPS

Mr. E. James Ferland
President and Chief Executive Officer
Louisiana Energy Services, L.P.
One Sun Plaza, 100 Sun Avenue, N.E., Suite 204
Albuquerque,NewMexico 87109

Dear Mf. Ferland;

As a follow-up to our recent discussions, I confirm that the exisftg licenses and permits
forxEnvirocare's Clive, Utah, disposal facility cunretly allow Envirocare to dispose of
depleted U308 subject to the material meeting Bnvirocare's licenses, permits and
operational requirements. If Envirocare were to enter into an agreement with LES for the
disposal of depleted U30s, we would dispose of this material at our facility using the
shallow land burial method in accordance with our regulatoxy authorizations in a cell
-with a cap (i.e., a Class A disposal cell). Envirocare has previously received and
disposed of depleted U3 08 in this manner at our facility in Clive, Utah.

At your request, Envixocare has also reviewed the cost estimate for depleted U3 08
disposal contained in the license application filed before the U.S. Nuclear Regulatory
Commission by Louisiana Energy Services for the National Enrichment Facility. Based
on our review, and considering Envirocare's experience in disposing of depleted U 308;
the cost range presented in the cheat LES license application is a conservative estimate
of what it would currently cost at standard depleted 1J308 density to dispose of sucb
material at Envirocare's Utah facility. Of course, disposal charges are subject to change
in the future based on a variety of factors.

Please let me know if you eed additional information.

Sincey,

Al Rafati
Executive Vice President

LES Exhibit 103 LES-05319
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MEMORANDUM TO:

THRU:

April 6, 2005

Scott Flanders, Deputy Director
Environmental and Performance
Assessment Directorate

Division of Waste Management
and Environmental Protection

Office of Nuclear Material Safety
and Safeguards

f - .

B. Jennifer Davis, Section Chief lRAI
Environmental and Lqw-Level Waste Section
Division of Waste Management

and Environmental Protection
Office of Nuclear Material Safety

and Safeguards

FROM: Matthew Blevins, Senior Project Manager IRA/
Environmental and Low-Level Waste Section,
Division of Waste Management
and Environmental Protection

Office of Nuclear Material Safety
and Safeguards,

TELEPHONE SUMMARY REGARDING DEPLETED URANIUM
DISPOSAL

r

SUBJECT:

On February 24, 2005, a conference call between the U.S. Nuclear Regulatory

Commission staff and Utah's Division of Radiological Control staff was held to exchange

information regarding the potential disposal of depleted uranium at a commercial low-level

radioactive waste disposal facility. Attached is the telephone summary:

Docket 70-7004
70-3103

Attachment: Telephone Summary

cc: See attached list

VII .1 -
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April 6, 2005
I

MEMORANDUM TO:

THRU:

FROM:

SUBJECT:

Scott Flanders, Deputy Director
Environmental and Performance
Assessment Directorate

Division of Waste Management
and Environmental Protection

Office of Nuclear Material Safety
and Safeguards

B. Jennifer Davis, Section Chief IRAI
Environmental and Low-Level Waste Section
Division of Waste Management

and Environmental Protection
Office of Nuclear Material Safety

and Safeguards

Matthew Blevins, Senior Project Manager IRAJ
Environmental and Low-Level Waste Section
Division of Waste Management
and Environmental Protection

Office of Nuclear Material Safety
and Safeguards

TELEPHONE SUMMARY REGARDING DEPLETED URANIUM
DISPOSAL

On February 24, 2005, a conference call between the U.S. Nuclear Regulatory Commission staff
and Utah's Division of Radiological Control staff was held to exchange information regarding the
potential disposal of depleted uranium at a commercial low-level radioactive waste disposal facility.
Attached is the telephone summary.
Docket: 70-7004

70-3103

Attachment: Telephone Summary

cc: See attached list
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USEC Service List
1

cc:

William Szymanski
U.S. Department of Energy
1000 Independence Ave, SW
Washington, DC 20585

Michael Marriott
Nuclear Information and Resource Service,
1424 16th St., NW
Washington, DC 20036

The Honorable Robert W. Ney
Member, United States House of
Representatives
2438 Rayburn HOB
Washington, DC 20515

The Honorable George V. Voinovich
United States Senator
317 Hart Senate Office Building
Washington, DC 20510

The Honorable Rob Portman
Member, United States House of
Representatives
238 Cannon House Office Building
Washington, DC 20515

The Honorable Mike DeWine
United States Senator
140 Russell Senate Office Building
Washington, DC 20410

The Honorable Bob Taft
Governor of Ohio
77 South High Street
30th Floor
Columbus, Ohio 43215-6117

Ms. Mary Glasgow
601 Chillicothe Street
Portsmouth, Ohio 45662

Mr. Teddy L. Wheeler
Pike County Auditor
Pike County Government Center
230 Weaverly Plaza, Suite 200
Weaverly, Ohio 45690-1289

Mr. Harry Rioer
Pike County Commissioner
230 Weaverly Plaza Suite 1000
Weaverly, Ohio 45690

Mr. Larry E. Scaggs
Township Trustee
230 Weaverly Plaza Suite 1400
Weaverly, Ohio 45690

Kara Willis
16 North Paint St.,Suite 102
Chillicothe, Ohio 45601

Jim Brushart
Pike Co.Comm. Chair
230 Weaverly Plaza Suite 1000
Weaverly, Ohio 45690

Mr. Gary Hager
ATTN: Mailstop-4025
P.O.Box 628
Piketon, Ohio 45661

Mr. Blaine Beekman
Executive Director
Pike County Chamber of Commerce
P.O. Box 107
Weaverly, Ohio 45696

Billy Spencer, Mayor of Piketon
Mayor of Piketon
P. 0. Box 547
Piketon, Ohio 45661

Rocky Brown, Mayor of Beaver
7677 State sr335
Beaver, Ohio 45613

Mr. Geoffrey Sea
340 Haven Ave. Apt. 3C
New York, NY 10033

Ms. Vina K. Colley, President PRESS
3706 McDermott Pond Creek
McDermott, Ohio 45652
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Mr. Peter J.Miner, Director
Regulatory and Quality Assurance
USEC Inc.
6903 Rockledge Drive
Bethesda, MD 20817

Randall Devault, Regulatory Oversight Manager
Department of Energy - Oak Ridge
P.O. Box 2001
Oak Ridge, TN 37831-8651

Dan Minter
Southern Ohio Development Initiative
P.O.Box 467
Piketon, OH 45661

Mr.James R. Curtiss; Winston & Strawn
1400 L Street, NW
Washington, DC. 20005-3502

Teddy West
2170 Wakefield Mound Road
Piketon, OH 45661

Carol O'Claire, Supervisor
Radiological Branch
Ohio Emergency Management Ag ency
2855 West Dublin-Granville Road
Columbus, OH 43235-2206

Rod Krich, Vice President
Licensing Projects
Exelon Generation Co.
4300 Winfield Road
Warrenville, IL 60555

Patricia Marida
Central Ohio Sierra Club
1710 Dorsetshire Rd.
Columbus, OH 4322' -

Elisa Young :
48360 Carmel Road
Racine, Ohio 45771
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cc:

James R. Curtiss, Winston & Strawn
1400 L Street, NW
Washington, DC 20005-3502

Peter Miner, Licensing Manager
U.S. Enrichment Corporation
6903 Rockledge Drive
Bethesda, MD 20817-1818

William Szymanski
U.S. Dept. of Energy Headquarters

Claydean Claiborne, Mayor
City of Jal
P.O. Drawer 340
Jal, NM 88252

Troy Harris, Mayor
City of Lovington
214 South Love
P.O. Box 1269
Lovington, NM 88260

Betty Rickman, Mayor
Town of Tatum
P.O. Box 416
Tatum, NM 88267-0416

,I,

James Ferland
Louisiana Energy Services

One Sun Plaza, 100 Sun Avenue, NE
Suite 204
Albuquerque, NM 87109

Michael Marriotte
Nuclear Information and Resource Service
1424 161h St., NW
Washington, DC 20036

Rod Krich, Vice President
Licensing Projects, Exelon Generation Co.
4300 Winfield Road
Warrenville, IL 60555

Jerry Clift
HartsvillelTrousdale County Executive

Trousdale County
210 Broadway, Room 5,
Hartsville, TN 37074

Lue Ethridge
100 North Main St., Suite 4
Lovington, NM 88260

James Brown, Mayor
City of Eunice
P.O. Box 147
Eunice NM 88231

Monty Newman, Mayor
City of Hobbs
300 North Turner
Hobbs, NM 88240

Glen Hackler, City Manager
City of Andrews
111 Logsdon
Andrews, TX 79714

John Parker, Manager
Radiation Protection Program, Environment
Dept.
1190 St. Francis Drive
P.O. Box 26110
Santa Fe, NM 87502

Richard Ratliff, Chief
Bureau of Radiation Control
1100 West 49th St.
Austin, TX 78756-3189

Derrith Watchman-Moore, Deputy Secretary
New Mexico Environment Dept.
P.O. Box 26110
Santa Fe, NM 87502-6110

Lee Cheney
Citizens Nuclear Information Center
420 W. Humble
Hobbs, NM 88240-7116



Carol O'Claire, Supervisor Radiological
Branch
Ohio Emergency Management Agency
2855 West Dublin-Granville Rd.
Columbus, OH 43235-2206

Joseph P. Malherek, Public Citizen
215 Pennsylvania Ave. S.E.
Washington, DC 20003

Ron Curry, Secretary
Clay Clarke, Assistant General Counsel
New Mexico Environmental Dept.
1190 St. Francis Dr.
Santa Fe, NM 87502-6110

Patricia A. Madrid, N.M. Attorney General
P.O. Box 1508
Santa Fe, NM 87504-1508

Lindsay A. Lovejoy, Jr.i
Nuclear Information and Resource Service
618 Paseo de Peralta, Unit B
Santa Fe, NM 87501

Glenn Smith, Deputy Attorney General
P.O. Box 1508
Santa Fe, NM 87504

Tannis Fox, Asst. General Counsel
New Mexico Environmental Dept.
1190 St. Francis Drive
Santa Fe, NM 87502-6110



TELEPHONE SUMMARY

Date and Time: February 24, 2005; 3:30 PM - 4:15 PM

Participants:

U.S. Nuclear Regulatory Commission:

B. Abu-Eid/DWMEP S. Flanders/DWMEP
M. Blevins/DWMEP T. JohnsonlFCSS
R. Linton/DWMEP M. WongIDHLWRS
Y. FarazIFCSS

Division of Radiological Control, State of Utah:
D. Finerfrock
J. Hultquist
L. Morten

Background:

On February 24, 2005, a conference call between the U.S. Nuclear Regulatory Commission
(NRC) staff and Utah's Division of Radiological Control (DRC) staff was held to exchange
information regarding the potential disposal of depleted uranium (DU) at a commercial low-level
radioactive waste (LLW) disposal facility.

Question 1:

NRC staff: The waste acceptance criteria [WAC] at Envirocare under License Number UT
2300249, Amendment #19, allows waste disposal of uranium isotopes at the
following average concentrations limits: U-234: 3.7E+05 pCi/g; U-235: 1.90E+03
pCi/g; and U-238: 3.3E+05 pCi/g. These concentrations are within the range of
DU oxides isotopic concentrations. Does the DRC have any conditions in its
regulations or license that may exclude disposal of DU in the form of oxides at
Envirocare? If so, please explain the rationale and the physical or chemical
parameters used for such exclusion? Does the WAC address any volume
restrictions for disposal of DU?

DRC staff: DRC staff pointed out that Amendment #19 has been superceded by
Amendment #20. In the most recent amendment, isotopic concentrations for the
listed nuclides have been eliminated. The new amendment refers to Class A
limits.

NRC staff: Requested clarification of Amendment #20. Because 10 CFR 61.55 limits have
no specific value for uranium, were the corresponding concentration values set
to the theoretical specific activity for each isotope of uranium?.

DRC staff: Confirmed this statement and indicated that this was consistent with the uranium
values under the old Amendment #19.



DRC staff indicated that at this time they have no reservations about accepting
DU in an oxide form (specifically DU30.). DRC staff further noted that there are
' no volume restrictionsin the Envirocare license.

Question 2:

NRC staff:. Are there any special considerations that need to be taken into account for
disposal of DU material at the Envirocare facility from Utah's perspective? '

DRC staff: Responded that no special considerations came to mind. These disposal
decisions are something that the DU generator and Envirocare would have to
explore. -

Question 3:

NRC staff: NRC staff asked DRC to provide further information on its position that the ori-
site residential and agricultural intruder pathways for the Envirocare site are
unrealistic.

DRC staff: Stated that onsite residential and/or farming scenarios at the Envirocare facility
are unrealistic for several reasoris. First, the site conditions of low precipitation
(i.e., approximately 5-6 inches/year) and high evapotranspiration rates (i.e.,
approximately 40 - 50 inches/year). Also, there is a lack of suitable irrigation
water (see Question6) and the soil is extremely saline. Secondly, Tooele"
County has designated this part of the county as Heavy Industry and Hazardous
Waste Zones which bars any such residential and/or farming uses.

Question 4:

NRC staff: Does the DRC staff have any updated PA studies for Envirocare? Was the
Rogers & Associates study used to support the MCLs or WAC? [e.g., 'Evaluation
of the Potential Public Health Impacts Associated with Radioactive Waste
Disposal at a Site Near Clive, Utah," June 1990; "Additional Radionuclide
Concentration Limits for the NORM Disposal Site at Clive, Utah," August 1990].

DRC staff: Responded that the 1990 reports were used in initial licensing work for
Envirocare. There are more updated reports from approximately 1997 - 2000.

-DRC staff will provide a list of these reports in a future electronic mail. DRC staff
also rioted that all of these'reports are publicly available.

Question 5:

NRC staff: Does the DRC staff have detailed information regarding subsurface geology and
hydrology beneath the Envirocare facility and whether this information is
available to the public? Does the DRC staff have any performance assessment
studies on radionuclide transport or radionuclide migration at your licensed
facilities? If so,'please direct NRC staff to the source of this information.

-2-



DRC staff: Indicated that DRC staff has an abundance of information about the geology and
hydrology and that this information is also publicly available. Any information
that NRC needs should be forwarded to the DRC. DRC staff also noted that all
of these reports are publicly available.

Question 6:

NRC staff: What are the parameters DRO staff used to conclude that the groundwater
beneath the Envirocare facility is non-potable?

DRC staff: Responded that the driving factor was the high saline content which is
approximately 30,000 - 80,000 mg/L total dissolved solids. This high value
precludes any use for either human or animal consumption and also would not
be suitable for irrigation.

QuestIon 7:

NRC staff: NRC understands that DEQ requires compliance with radionuclide
concentrations limits in the aquifer and that these limits are used for monitoring
purposes. Does the DRC staff have any corresponding dose/risk values for
these limits? If none, please explain the health 'and'safety basis for these limits
and the timeframe of its intended use.

DRC staff: Responded in the affirmative and stated that these were spelled out in the
groundwater discharge permit using three factors:

- Four mremlyr exposure assuming use as drinking water source;
- EPA MCL's (i.e., gross alpha); and
- EPA Federal Report Number 13.

DRC staff did not apply the sum of fractions rule because it would be difficult to
predict which contaminant would arrive' at a well and because of the high total
dissolved solids, the water would never be used as a drinking water source.

NRC staff:

DRC'staff:

Clarified their question and asked how DRC obtained limits if there were no
receptor to use or consume the water?,

Clarified response and indicated that these limits relate to the State's anti-
degradation" policy decision made in 1990. The decision meant that even
though there were no uses for the groundwater," eventual groundwater
discharges to the Great Salt Lake would not be allowed to further degrade the
water quality.

Question 8:

NRC staff: What is the average distance from the disposal cell to the boundary at
Envirocare? What are the current activities of the off-site public at the
boundary?

-3-
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DRC staff:

NRC Staff:

First, DRC requires a buffer zone from the edge of the waste to the edge of the
disposal cell of approximately 90 feet. This buffer zone would contain monitoring
equipment, ditches, and roads. Second, Tooele County requires a buffer zone of
300 feet between the edge of the disposal cell and the site boundary. In total,
there is approximately 390 feet between the edge of the waste and the
boundary. Currently, there are no public activities at the boundary. This is
Bureau of Land Management land and on very rare occasions there may be
sheep or cattle grazing.

Extended its thanks to DRC staff for participating in this exchange and noted that
it would keep DRC staff informed of its environmental review findings relative to
DU disposal.

-4-
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10 CFR 30.6
10 CFR 40.5
10CFR70.5

becember.10, 2004

NEF#04-052 ...

ATTN:' ocument Control Desk
Director i . .
Office of Nuclear Material Safety and Safeguards''
U.S. Nuclear Regulatory Commission
Washingtori, DC 20555.0001

- I .

. _

Louisiana Energy Services, L P. - -

.'National EnrichmentiFacility i
NRC Docket No. 70-3103

Subject: Response to NRC Request for Additional information Regarding Decommissioning
Funding Plan

Reference

i , . ,

as:" 1. Letter NEF#03-003 dated December12, 2003, fromd E. J. Ferland (Louisiana
Energy Services, L P.) to Directors, Office of Nuclear Material Safety and
Safeguards and the Division of Facilities and Security (NRC) regarding
' Applications for a Material License Under 10CFR 70, Domestic licensing of
special nuclear material, 10 CFRA40, Domestic licensing of source material,
and 10 CFR 3D, Rules of general applicability to domestic licensing of
byproduct material, 'and for a Facility Cle'arance-Under 10 CFR 95, Facility.
security clearance and safeguarding of national security Information and
restricted data."

2., Letter NEF#04-002 dated February 27, 2004, from R. M. Krich (Louisiana
Energy Services, L. P.) to Director, Office of Nuclear Material Safety and
Safeguards (NRC) regarding 'Revision 1 to Applications for a Material
''Ucense Under10 CFR 70, "Domestic licensing of special nuclear material,'
10 CFR 40, 'Domestic licensing of source material," and 10 CFR 30,- Rules
of general applicability to domestic licensing of byproduct materiar I

3. Letter NEF104-029 dated Julj'30, 2004, from R.- M. Krich' (Louislina Energy
Services, L. P.) to' Director, Office of Nuclear Material Safety and Safeguards
(NRC) regarding 'Revision to Applications for a Material License Under 10
CFR 70, "Domestic licensing of special nuclear material," 10 CFR 40,.
'Domestic licensing of source material," and 10 CFR 30, 'Rules of general
applicability to domestic licensing of byproduct material" /

One Sun Plaza 100 Sun Lone NE, Suite 204 Albuquerque, NM 87109 [P] 505 944 0194 fF1 505 944 0198
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4. Letter NEF#04-037 dated September 30,2004, from R. M. Krich (Louisiana
Energy Services, L P.) to Director, Office of Nuclear Material Safety and
Safeguards (NRC) regarding 'Revision to Applications for a Material Ltcense
Under 10 CFR 70, "Domestic licensing of special nuclear material," 10 CFR
40, "Domestic licensing of source material," and 10 CFR 30, "Rules of
general applicability to domestic licensing of byproduct material'

5. Letter dated October 20,2004; from T. C. Johnson (NRC) to R. Krich
(Louisiana Energy Services) regarding "Louisiana Energy Services - Request
for Additional Informalion on Diecommissloning Funding Plan'

By letter dated December 12, 2003 (Reference.1), E. J. Feriand of Loulsiana Energy Services
(LES), L P., submitted to the NRC applications for the licenses necessary to authorize
construction and operation of a gas centrifuge uranium enrichment facility. Revision I to these
applications was submitted to the NRC by letter dated February 27,2004-(Reference 2).
Subsequent revisions (i.e., revision 2 and revision 3).to these applications were 'submitted to the
NRC by letters dated July 30, 2004 (Reference 3) and September 30, 2004 (Reference 4),
respectively.

By letter dated October 20, 2004 (Reference 5), the NRC provided the technical review of
decommissioning funding plan Information Included In Revision 2 of.the Safety Analysis Report,
dated July 30, 2004, and requested additional'inforrmatlon and clarification be provided within 30
days (I.e.,,by November 19,);2004).. In a November 18,2004; telephone call between LES and:
NRC representatives, it was agreed that the LES'responses to the NRC Request for.Additional*
Information (RAI) would be delayed past the November 19,2004 'due date: In a subsequent.
discussion with T. Johnson (NRC),.a submittal date of December 10,2004 was.committed to.
This letter transmits the LES responses to'the requested additional Information and clarifications
included In the Reference 5 letter, with the exception of the RAls related to' the cost to-
disposition depleted uranium hexafluoride.' The requested information on the cost.to disposition
depleted uranium hexafluoride will be forthcoming. Some of the decommissioning funding plan
information Is classified information (i.e., confidential national security Information (CNSI)).
Therefore, updated Information associated with the classifled portion of the decommissioning-
funding plan, resulting from the LES responses to the RAls, has been separated from the rest of
the unclassified decommissioning funding plan Information and Is being submitted separately in
accordance with'10 CFR 95.39, TExte'rnal transmission of documents and materials."

Attachment 1 to this letter provides the RAls and the associated LES response. Attachment 2
to this letter provides unclassified information, in the form of. updated License Application pages
that reflect the LES response to the RAls. The unclassified updated pages will be formally
Incorporated into the License Application Ia future revision.
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If you have any questions or need additional Information, please contact me at 630-657-2813.

Respectfully,

R. M. Krich
Vice President - Licensing, Safety, and Nuclear Engineering

Attachments:

1. LES response to October 20, 2004, Request for Additional Information

2. Updated License Application Pages

cc: T.C. Johnson, NRC Project Manager
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Louisiana Energy Services
Response to October 20, 2004

Request for Additional Information
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Louisiana Energy Services
Requests for Additional Information on

Decommissioning Funding Plan, Revision 2

1. Tables 10.1 through 10.3

Provide additional detail in'tie tables to justify the proposed decommissioning cost estimates.

Under 10 CFR 70.25, an applicant for a uranium 'enrichment facility is required to prepare a
decommissioning funding plan. The decommissioning funding plan Includes a site-specific cost
estimate for decommissioning and a financial assurance mechanism ensuring that funds will be
available'to decommission the facility. -Guidance on preparing decommissioning cost estimates
Is provided In NUREG-1757, Volume 3, "Corisolidated NMSS Decommissioning Guidance.
Section 4.1 of NUREG-1757, Volume 3, states that a cost estimate for decommissioning would
be judged acceptable il It meets nine specific criteria, Including:

1. Criterion 2: The cost estimate Is based on documented and reasonable assumptions,

2. Criterion 3: The unit cost factors used In the cost estimate are reasonable and
consistent with NRC cost estimation reference documents, and

3. Criterion 5: The cost estimate applies a contingency factor of at least 25 percent to the
sum of all estimated costs.

In preparing the decommissioning cost estimate, Louislana'Energy Services (LES) modified the
tables in NUREG-1757, Appendix'A to reflect that their costs were derived from'recent Urenco
decommissioning experience. It appears LES used an activity based methodology to estimate
costs at a less detailed level than the Appendix A tables use'. This activity based approach does
not provide'sufficient detail to allow Independent verification of criterion 2 and 3 (described
above). Put another way, although LES may use a'reasonable basis for their cost estimate (i.e.,
past decommissioning experience), they have not provided the detail necessary to verify that
their cost estimate meets the guidance criteria. Generally speaking, additional labor detail,
more Information on the decontamination methods (which have not been specified) and the total
arealvolume of the component to be cleaned, and the specific unit costs for waste packaging,
shipping, and disposal costs are needed to determine if LES's cost estimate Is'adequate.

a. Additional Labor Detail: Labor hours by category were not estimated forplanning and
preparation, restoration of contaminated areas of facility grounds, or the final radiation
survey.' In addition, labor detail for the project management and HP&S/Chem labor
categories were not broken out by component. Without this detail, the total labor costs
cannot be calculated, and thus, the Impact on the cost of using a third party contractor to
conduct decommissioning also cannot be calculated. That Is, It is impossible to
calculate the magnitude of adding contractor overhead and profit.

b. Decontamination or dismantling of radioactive facility components: LES has not
specified decontamination methods. Instead, LES notes that "Urenco plant experience
in Europe has demonstrated that conventional decontamination techniques are effective

- for all plant items." However, without additional detail on the decontamination methods,
we cannot verify H appropriate unit costs and labor rates'were used, If all potential
* contaminated areas and equipment were included, If the costsinclude cleaning

LES Decommissioning 1 December 2004
RAI Response
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Louisiana Energy Services
Requests for Additional Information on

Decommissioning Funding Plan, Revision 2 .

materials, and if disposal of these materials were Included. Further, while tables 10.1-
1(a)-(f) sometimes provide Information on the total dimensions'of each type of
component, this Information Is also frequently missing. Total dimensions are multiplied
by unit costs of the decontamination method to determine the total decontamination
costs. Total dimensions should be provided for all facility components expected to be
contaminated (in some cases this Information may be classified).

c. Packaging and shipping of radioactive wastes: Because packaging and shipping costs
were Included In the waste disposal costs, we cannot verify that adequate labor,
containers, and transport rates were used, that an adequate number of containers were
used, or that differences In shipping distance do not matter. This information should be
provided for both the tails disposition costs as well as the disposal costs for wastes
generated during decommissioning.

LES Response

l.a The attached revised Safety Analysis Report (SAR) Table 10.1-2, "Planning and
Preparation," Table 10.1-5, "Final Radiation Survey," Table 10.1-7, Total Work Days by
Labor Category," and Table 10.1-9, "Total Labor Cost by Major Decommissioning Task,"
provide the requested additional labor detail for the "planning and preparation' and final
radiation survey" cost estimates,' respectively. The estimated'man-hours provided have
been proportioned based on the experience-based estimate that forms the basis for the
original estimated activity costs and durations for these activities. Most costs are
reflected under the Project Management labor cost column.. These costs Include

. managerial, engineer, technical writing and administrative support costs. Additional
labor details for Health Physics and Safety/Chemistry (HP&S/Chem) technicians and
laborers (or multi-task workers) are appropriately shown for the site characterization
activity and for activities for the final radiation survey work.

The attached SAR Table 10.1-3, Decontamination or Dism'aitling of Radioactive
Components," Is also revised to show the detailed man-hours for the Project
Management and HP&S/Chem labor categories.

The costs associated with the "restoration of contaminated areas'of facility grounds" are
activity-based and described below In the LES response to Request for Additional
Information (RAI) 7.

The attached revised SAR pages will be forimally Incorporated into SAR Chapter 10,
'Decommissioning," in a future revision.

1.b The decommissioning cost estimate for the NEF Is based on the Urenco
decommissioning cost estimate methodology. For unclassified decommissioning work
(I.e., other buildings), the methodology Involves producing a "bottom-up' cost estimate
consisting of an Inventory of all contaminated or potentially contaminated equipment.
The type of equipment includes fume cupboards, benches, tanks, pipework, etc. Based

LES Decommissioning 2 December 2004
RAI Response



-

Louisiana Energy Services
Requests for Additional Information on

Decommissioning Funding Plan, Revision 2

through 10.1-1 F and Table 1 0.1-10. These tables provide the following Information.

* The Technical Services Building (Including the total area). This building houses
various unclassified facilities such as a vent room, environmental laboratory, etc.

* The equipment within the above buildings Including quantity and sizes when
specified, I.e., sinks, laboratory benches, fume hoods, pipework, etc.

* Gaseous Effluent Vent System, Blending and Sampling, and Test and Post
Mortem Facility.

* Decommissioning of the dismantling/decontamination facility.
* The disposal volume for contaminated waste Including the transportation costs.

In response to NRC RAI l.a, the working hours for Craftsman, Supervision, Project
Management and HP&S/Chem labor categories associated with decontamination and
dismantling of radioactive components have been provided In the attached revised SAR
Table 10.1-3. Using the Information In existing SAR Tables 10.1-lB through 10.1-1F,
the worker unit cost schedule Information In existing SAR Table 10.1-8, and attached
revised SAR Table 10.1-3, the unit cost associated with decontamination and
dismantling can be derived, to the extent practicable, on a 'per component or 'per unit
length" basis, as applicable.

For the classified components, the response to NRC RAI 1.b Is classified and Is provided
In a separate submittal.

1.c In Table 10.1 -10, OPackaging, Shipping, and Disposal of Radioactive Wastes," the unit
cost for waste disposal ranges from $1 00/ft to $1 50/ft3. These unit costs Include
packaging, shipping and disposal of bulk Class A low-level radioactive waste at the
Envirocare facility In Utah. The unit cost of $1 00/ft3 was used for bulk (large volume)
waste product disposal where the large volume results In a lower rate (e.g., the
aluminum disposal volume). Otherwise, the unit cost of $150/ft3 was conservatively
applied for the smaller volume miscellaneous wastes. Early project discussions with
Envirocare relative to the expected waste streams Indicated that use of a disposal cost
of $751ft3 was appropriate. Envirocare also recommended using a $2.001mile
transportation cost. For the unit cost of $1 00/ft2 and similarly for the $1 50ft3 unit cost,
$25/ft2 adequately accounts for the associated packaging and transportation costs from
the NEF site to the Envirocare facility In Utah.

The shipping costs associated with depleted uranium byproduct disposition are Included
In the estimates provided In the Introduction. The packaging costs, I.e., filling the
certified cylinders with depleted uranium hexafluoride and filling the disposal drums with
depleted uranium oxide, are part of the enrichment and deconversion processes,
respectively, and are therefore considered as part of the operating costs of these
facilities.

LES Decommissioning 5 December 2004
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ome )w FAQs o Are there any currently-operating disposal facilities that can accept all of the
depleted uranium oxide that would be generated from conversion of DOE's depleted UFS
inventory?

Are there any currently-operating disposal
facilities that can accept all of the depleted
uranium oxide that would be generated from
conversion of DOE's depleted UF6 inventory?

With respect to available capacity, three sites could accept the entire inventory
of depleted uranium oxide: the Department of Energy's (DOE's) Hanford site in
Washington State, DOE's Nevada Test Site, or Envirocare of Utah, a commercial
site. Each of these sites would have sufficient capacity for either the grouted or
ungrouted oxide forms of depleted uranium (for the two DOE sites, this also
takes into account other projected disposal volumes through the year 2070).

The minimum required disposal volume for the entire inventory would be for
ungrouted uranium dioxide (U02), requiring 61,000 m3 of disposal volume. The
maximum required volume would be for grouted triuranium octaoxide (U308),
which would require 410,000 m3 . As of 1999, the sites have the following
remaining capacities: Hanford site, 1.5 million m3; NTS site, 2.5 million mi3 ; and
Envirocare site, 11 million m3 . Each of these sites is located in arid or semi-arid
desert land. Current estimates of disposal costs range from about $250 to
$1,100 per cubic meter.

More information on Envirocare can be found at http://www.envirocareutah.com.

Return to FAQ List

E-mail to a friend

DUF6 Guide I DU Uses I DUFG Management I DUF6 Conversion Facility EISs I Documents
News I FAQs I Internet Resources I Glossary

Help I Mailing Services I Contact Us I About Us I Security/Privacy
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4.13 WASTE MANAGEMENT IMPACTS

Solid waste generated at the NEF will be disposed of at licensed facilities designed to accept
the various waste types. lndustria1 'wasteIncluding miscellaneous trash, filters, resins and
paper will be shipped offsite for cor paction and then sent to a licensed waste landfill.
Ra'd(~rt'w4s"`.will 66ci' containers ineach'Restricted Area and,*
tnfeWe t''theSbild Wast6 C6l11iiio R6onmfor Tnspection.. Suitable wastevwill be volume-
reduced and all radio-6a Wasf 6 disposed of at a licensed LLW disposal facility. Hazardous
and some'mixed wasteswill be c6llected at the point of g'enerationtiiansferred to the' S6id
Waste Collection Room,inspected.and classified'. Any mixed waste that may be processed to
meet land disposal requirements may be trated in Its original collhtion con'Mrigr and shipped
as LLW for disposal. There Vill be no'onsltedisposal of solid wait6 at the NEF. Waste "
Managepent Impacts for onsite disposal, therefore, need not be evaluated. -,Onsite storage of
UBCs w~i~l 'nirnally impact the 'environmeot.qA detailed pathway assessment for the'UBC '-
Storage;Pad is p'o'ided in ER Sect oi1i3.3.1.`, UBQ Storage.: . ..* . ;.. -

; NEF wvill generate6approximateiy 1,770 kg (3,9321bs) of Resource Conservationan d'Recovery
Act (RCRA):hazardous wastes peryear and 50 kg (1'10 Ibs) of mixed waste. Thisls an avage
of 147 kg (325 Ibs) per month. Under New Mexico regulatioris,'aifacility thatntes'less
than 100 kg (220 Ibs) per month is conditionally exempt. In New Mexico, hazardous waste

* generators ble' ciagsif~ied by_6 6theatal monil~ a*T ~ - : , I'assedr 10 the-actual m thly generation rate, not the annual average. given
-thtiat the verages'v"'e~r'.100 kg/'mo(220 .bs/mo),1 NEF would be c6nsidered a -small quantity.'i
gedriertoriand'wouildinbt be conditionally exempt from the New Mexico' Hiazardo s Waste
Bureau (NMHWB) hazardous waste regulations. Within 90 days after the generationiof 'a'ny new

I )i waste stream, NEF will need to determine if it Is classified as a hazardous waste. If so, the NEF
! S will need to'notify the NMHWB withinThattime period. As a small quantiy gqne(6tor, thb,4NEF

will be required to file an annual feport to the NMHWB and to"'piy an annual 'fee 'Th Ne-
plans to ship all hazardous wastes offsite within' the allowed timeframe, therefore,'igo furte .'
permitting should be necessary. Without the appropriate RCRA perit, NEF will'nott"ieat;,''store
or-dispose of hazardous wastes onsite; therefore'the'Impacts for su'ch systdrs ' need not be
evaluated.

4.13.1 Waste Descriptions

bDescripti6ns6of the sources, types and quantities of solid, hazardous, radioactive and mixed
wastes Generated by NEFnconstruction and operation are provided in ERSection-3.12,,Waste
Management. ' -; . - -

4.13.2 Waste Management System Description

Descriptions of the proposed NEF waste m'anagernent systems are provided In ER
Section 3.12.

-NEF Environmental Report .evisin 2, July 2004 .
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4.13.3 Waste Disposal Plans . .. '

4.13.3.1.- Radioactive and Mixed Waste Dilsposal Plans -

Solid radioactive wastes are pr6duced in a number'of plant activities' and reqire alu'varletyi of,
methods for treatrnent and disposal. Th'ese w'asfes aswelI as ton generation and handing.
systems; are described In detail In' ER Section 3'.12, Waste Manaegement ''
'Ai ad"iciveand'mixied wasteswil; be disosed of at offsite, licensed facilties; The impacts
onr theenvironmentdue.to these offsite-facilities are not addressed In.this report. .Table 4.13-1,

eusileii R'adioactIeV W6iaste Processing/Disposal Facilities, summarizes the facilities that may
t'6bdto 'di""""odispo'seof NEF radioactive0or!mixedwaste..i -:a

Radioactive waite will be shipped to aai'of the three iisted'radioactiv'e waste processing.
disposal sites,. Other offsite processing or disposal facilities may bei used if'ajprprp aely. :
licensed to accept NEF wasteitypes'.: Depleted UF. will!Tost likely b6'sfiippd to oinie of the UF6
Conversion Facilities subsequent to temporary onsite storage. The remaining mixed wastfe will

elherbti~tp iiiiti.olection container onsiete prior to offsite:disposal, or shipped directly
'' mixedwaste processor foultinmate disposal...m ix;-rre..t.! Ad w*u * tf"'~ ''

The Bamwell site, located in B1rriwell, South Carolina, Is a low-leveI radioactive'waste,disposal
* facility licensed In an agreement state in association with.10 CFR 61, (CFR,-203r). This fabclity
is licensed to accept NEF low-leVel waste eithdr'directly fror the' NEF site os'procesadd
waste from offsitevwaste processing vendors.: The disposal site Is aj 'xini1tely 2 dkim .
(1,441`mi) fromthe NEF.' '

The9lIve site, locatedin South Chiie, Utah,' is owned and'operated privately by Envirocare of
'tlah> 'ThilW-level waste disposal sitd is' also. licensed in an agreement state in association

with 10 CFR 61 (CFR, 2003r), and 40 CFR 264 (CFR, 2003v). Currently, the licenseallows. ,.
acceptancA'of Clasis A waste only. in addition to accepting radioactive. waste, the Clive.facillty
' may acqcept' some mixed wastes. This facility is licensed to accept NEF low-level waste either
directly from the NEF site oras processed waste from 'ffsite waste processing vendors. The
disposal site Is approximately 1,636 km (1,016 ml) from the NEF.
Waste processors such as GTS Duratek, primarily located in Oak Ridge, Tennessee, have the
ability to volume reduce most Class A low level wastes. GTS Duratek also has the capability-to
process contaminated oils and some mixed wastes. The NEFmiay 'send wastes thM 'are.
candidates for. volume reduction; recycling,' or treatment to the GTS Duratek facilities Other
processing vendors may be used to process NEF waste depending on future availability. The

* processing facilities are approximately 1,993 km (1,238 ml).
With regard to depleted UF6 disposal,' DOE has recently contracted for thd construction and
operation of depleted UFO conversion facilities. in Paducah, Kentucky, and Portsmouth, Ohio.'
This action was' taken following the earlier enactment of Section 3113 of the USEG Privatization
Act, which requires the Secretary of Energy to "accept" for disposal deplet6d UF6 generated by
an NRC-licensed facility such as the NEF, and related subsequent legislation. DOE facilities for
conversion and ultimate offsite disposal of LES generated depleted UFO is one of the options

* available for the disposition of depleted UFO. Such disposal will be accomplished either by sale
of converted depleted UFO for reuse or by shipment of the depleted UFO to a licensed disposal

- NEF Environmental Report . * December 2003
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facility for burial. Ai'described lateir in this chapter, other options are available for depleted UF6
disposal. The environmental impact of a'UF8 conversion facilitywas ypreviouslevaluated

generically for the Claibome'Enrichtment Center (CEC) and is documented in Section 4.2.2.8 of
the NRC Final Enviro'nmental Impact Statement (FEIS) (NRC, 1994a). Ater scaling to account
for the increased capacity of the NEF compared to the CEC, this evaluation remrnans valid for'

,:1NEF. I1n addition,'thle Department of Energyhas recently issued FEISs (DOE, 2004a, DOE
.2004b) forthe UFe conversion facilities to be constructed and operated at Pad~jcahKY and:

¢';Poirtsrouth, OH.These FEISs considerthe construction, operation, maintenance, and :' a.-A
- decontamination and decomimissloning of the conversion facilities and are also valid evaluations
' for the NEF. .

,4.13.3.1.1 ' Uranium Byproduct Cylinder (UBC) Storage .

'The NEF, yields a depleted UF'.s 'b ar~nithatiwill be temporarily stored onsite in containers before
'transfer to the'con6ersion .facility and subsequent reuse or disposal. JThe storage containers are
referred to as Uranium Byproduct Cylinders (UBC).-The storage location is designated the UBC
Stora'ge Pad'. The UBC Stora`ge Pad will have minimal environmental impacts.> .->: i.; ?

The NEF's preferred option for dispositionof the UBC!includes teniporary ''6site storage' of
cylinders. See ER Section 4.13.3.1.3. There will be'no disposal onsite. The NEF will pursue'
economically viable disposal paths for the UBCs as soon as they-become available. In addition,
the NEF will look to -private deconversion;'facilitiies to render the UF. into U308.

LES is committed to the following storage and disposition of UBC' oh the EF ste'(LES,' '
-2003b): ,. . - : , ~ ' : ' -- ; ;
. Only temporary onsite storagoe will be utilized. .
* No long-term storage beyond the life of the plant. -
• Aggressively pursue economically viable disposal paths. '
* Setting 'up a financil surety bonding mechanism to assure adequate funding is in place to

dispose of ail UBCs.' ' ' ,

Since UBCs will be stored for a time on the pad, the potential Impact of this preferred option is
the remote poisibility of stormwater runoff from the' UBC Storage Pad becoming contaminated
with UFa'mor its duevatie. Cynders placed on the UBC Storage Pad normally have surface
contaminati-on ,duet strictiori'placed s on surface 'contaimination levels by planrt 'operating' .
procedures . Because of the remote possibility of ontarniination, the runoff*wate~rwill be directed
to an onsite lined retention basin, designed to minimize-ground infiltration. The site soil
characteristics greatly minimize the'migration of materials into' the soil over the life of the plant.
However, the basrn is sampled under the site's'environmental rioniitoring plan. LThe sources of
the potential water runoff contamination'(albeit unlikely) would be either residualfcontamination
on the cylinders'from routine handling,'or accidental releases of UFO and its derivatives resulting
from a leaking 'cylinde or cylinderIvalve (caused by corrosion, transportatiQn or handling, ,,
accidents,'or other factors).- Operational evidence suggests that breaches in cylinders and the
resulting leaks are ~self-sealing. (See ER Sedtion4.13.32.)
The chemical and physical properties of UFa' can pose potential health risks, and the material is
handled accordingly. Uranium aand its decay products emit low-levels'of alpha, beta, gamma
and neutron radiation. 'If UFe'is released to the' atmosphere,' it reacts with water vapor in the air
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to form hydrogen fluoride (HF) and the uranium oxyfluoride compound called uranyl fluoride
(UO2F2). These' products are chemically toxic. Uraniu'm is a' heavy metal that, in addition to;-
being radi1a6tive,-can have toxic' chemical effects (primarily on the kidneys) if it enters the
bloodstream bymeans of ingestion or inhalation., HF is an extremely corrosive gas that can
damage the hings 'and cause death if inhaled in high conrentrations.

The NEA/IAEA (NEA, 2002) reports that there Is widespread experience with'the storage of UFe
in steel cylinders in open-air storage yards. It is reported that ev nwithoutroutine treatrent-of
localized corrosion, containers have maintained structural-integrntj' for more than 50 years"The
most extreme conditions experienced were In Russian Siberia where' temnperature's 'rang e'd from
+400C to -400C (+1040F to -40 0F), and from deep snow to fuzll sun.

Depleted UFO can be safely stored for decades in painted steel cylinders in open-air storage
yards. Internal corrosion does not represent a problemr. A reaction between the UF and inner
surface of the cylinder forms a complex uranium oxifluoride layer between the UF6 and cylinder
wall that limits access of water m"i ture to the inside of the- cylinder; thus fiuther inhibitliig:
-intemal corrosion. Moreover; while limitingfactors are the external corrosion of the steely
containers' and the integrity of the 'c6nnectiono seals; their impact can be minimiz&d with an
adequate preventive maintenance' prograrm. The three 'prim'ary causes of'exteinai 'corrosion, all
of which are preventable, are: (1) standing water on metal surfaces, (2) handling damaged
cylihders and (3) the aging of cylinder paint - ;

Standing water problems can be minimized through proper yard drainage, use'of support
saddles, and periodic inspection. Handling damage can be minimized by appropriate iai6or
training and yard access design. Aging can be minimized:through the use of periodic Inspection
and repainting and the use of quality paint At the NEF UBCs are placed on an outdoor storage
pad of reinforced concrete. The pad is provided with a UBC Storage Pad Stormwater Retention ( )
Basin, concrete saddles on which the cylinders' rest, and' a mobile cylinder transporter. 'The
stormwater collection system has sampling capabilities; The mobile transporter transfers
cylinders from the UFO Handling Area of the Separations Building to the.UBC Storage Pad
where they rest on concrete saddles for storage. UBC transport between the. Separations
Building and the storage area is' discussed in greater detail in the Safety Analysis Report '
Section 3.4.11, Material Handling Processes.

The Depleted Uranium Hexafluoride Management Study (LES, 1991b) provides a plan for the
storage of UBCs in a safe 'and cost-effective manner in accordance with all applicable
regulations to'protect the environment. 'The NEF will rma'ntaintan a'ctive"cylinder rnanagdment
program to impr6ve storage conditions in th`e cylinder yard,'to monitor cylinder integrity bty.
conducting'routine inspections for breache's,' and to perform cylinderfmaintenance- a'nd'repairs to
cylinders and the' Storage Pad, as needed. The UBC Storage Pad, has been sited to' minimize
the 'potential environrmnital impact from external radiation exposure to the publid'at the site
boundary. The concrete pad to be initially constructed' onsite for the storage of UBCs will only
be of asize'necessary to hold a few years worth of UBCs. 'It will be expanded, only if
necessary. The'dose equivalent rate from the UBC Storage Pad at the site bfundary will be
below the regulatory limits of 10 CFR 20 (CFR 2003q) and 40 CFR 190 (CFR, 20030). The' :
direct dose equivalent' comes from the gamma-emitting progeny within the urniu'mi decay chain.
In addition, neutrons are produced by spontaneous fissio n uranium and by the 9 F (alpha,

n) 2 Na reaction. Thermoluminescent Dosimeters (TIDs) will be distributed along the site
boundary fence line to monitor this impact due to photons (see ER Section 6.1), and ensure that
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the estimated dose'equivalent is not exceeded. See ER Section 4;12.2.1.3 for more detailed
information on the impact of external dose equivalents from UBC Storage Pad.,'
The overall Impact'bf the preferred UBC St6rage Pad option is belived 'to be small given the
comprehensive cylinder maintenance and Inspection programs that have been instituted In '
Europe over the past 30 years. This experience has shown that outdoor UFO cylinder storage

twill have little or no adverse environmental Impact when it is coupled with an effective and
protective cylinder management pr6gram. in more than 30 years of operation at three different
enrichment plants, the' European cylindr 'iManagemeint prograri' has not resulted in any
significant releases of UFito the environment (see ER Section 311.2.2, Public a'nd
Occupational Exposure Limits, for information of the types of releases that have occurred at
Urenco plants). - . -. x

*4.13.3.1.2 Mitigation for Depleted UF6 Storage

Since UFe is a solid at ambient temperatures and pressures, it is not readily released from a
cylinder f6llowing a leak or breach. Wh'n a cylinder is breached, moist air reacts with the
ex'osed UF's6oid 'and iron, restiilng'in the formation of a dense plug of solid uranium and iron.
compounds anid a'small amount of.HF gas. This "s'elf-healing"I plug limits the amount of material
released from a breached cylinder. When a cylinder breach is identified, the cylinder is typically
repaired or its contents are transferred to a new cylinder. e -

LES will maintain an active cylinder management program to maintain optimum storage
conditions in the cylinder yard, to monitor cylinder integrity by conducting routine, inspections for
breaches, and to perform cylinder rnaintenance'and repairs to cylinders and the storage yard,
as needed. The following handling and storage procedures and practices shall be'adopted at
the NEF to m.itigate adverse events, by either reducing the probability of an advers'bevent or
reducing the consequence should an adverse event occur (LES, 1991b).

All filled UBCs will be stored in designated areas of the storage yard'on' concrete saddles'(or
saddles comprised of other material) that do not cause cylinder corrosion. These saddles
:shall be placed on a stable'concrete surface.' '

The storage array shall permit easy'visual inspection of all cylinders.
. The UBCs shall be survey'ed for external contamination (wipe tested) prior to being placed

on the UBC Storage Pad or.transported offsite. The maximum level of removable surface
contamination allowed 6n the external surface of the cylinder shall be no greater than 0.4
Bqlcrn2 (22 dpm/cm2)'(beta, gamma, alpha) on accessible 'surfaces averaged over 300 cm2.

* UBC valves shall be fitted with valve guards to protect the cylinder valve during transfer and
storage. .* Prvisions arein pa di

oare iplace to ensure that UBCs do not have the defective valves (identified in
NRC Bulletin 2003-03,t "Potentially Defective -Inch Valves for Uranium Hexafluoride

'Cylindersw (NRC, 2003e) installed.
* All UBCs shall be abrasive-blasted and coated with a minimum of one coat of zinc chromate

primer plus one zinc-rich topcoat or equivalent anti-corrosion treatment.
* Only designated vehicles with less than 280 L (74 gal) of fuel shall be allowed In the UBC

Storage Pad area. - .

~~~~~~~. . ......... .
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. Only trained and qualified personnel shall be allowed to operate vehicles on the UBC
Storage Pad area.

* UBCsshall be inspected for damage prior to placing a filled cylinder on the Storage Pad;
* UBCs shall be re-inspected annually for damage or surface coating defects. These-

inspections shall verify, that:
O' Lifting points are free from'distortion'bnd cracking'. '; : i.>; ''

Cyoinder skirts and' stiffener rings aree fro m ' 'distortion' aid cracking.;.. . .. ..

o 'Cyinder surfaes are free from bulges; dents, gouges, cracks, or, significant corrosion
o Cylinder valves are fitted with the correct protector and cap, the valve is straiht aridi

D3

n.

lot
distorted, 2 to 6 threads are visible, and the square head of the valve stem is
undamaged.
Cylinder plugs are undamaged and not leaking. . -. i;. .: I'0

o If inspection of a UBC reveals significant deterioration (i.e., leakage, cracks, excessive,
distortion, bent or broken valves or plugs, brokeini br tomr stiffening rinigs or'skirts,, or.''
other conditions that may'affect the safeiuse of the cylinder), the contenits of the'affected
cylinder shall be transferred to another un'damagdd cylinderr and the dlfecti&vcyli''de
shall be discarded. The root-causedof any significarnt deterioration shall bie detemt ined
and; if necessary, additional inspections of cylinders shall be' riad ; ''

o Proper documentation on the status of each UBC shall be available on site, including
content and inspection dates.': -' '. .' '' -'

o Cylinders containing liquid depleted UF8'shall not be transported.

Site stormwater runoff from the UBC Storage Pad is directed to a lined retention basin,;
which will be included in the:site environmental monitoring plan. (See ER Section 6.1.)

4.13.3.1.3 'Depleted UFO Disposition Altematives. - ,

LES is committed to the temporary storage of.UBCs on the NEF site as described in-ER Section
4.13.3.1.1, Uranium Byproduct Cylinder (UBC) Storage. The preferred option and a."plausible
strategy' for disposition of the UBCs is private sector conversion and disposal as described
below.. The disposition of UBCs by DOE conversion and'disposal is described beelow since it is
also a "plausible strategy," but is not considered the preferred option.
On April 24; 2002, LES'submitted~t6 the NRC information addressing depleted uranium
disposition (LES, 2002). LES recommended that the NRC consider that the Section 3113

're'quirements'of the U.S. Enrichment Corporation Privatization Act rmandate, in LES's view, that
DOE dispose of depleted uranium from a uranium enrichment facility licensed by the NRC.
LES's position is that this approach constitutes a "plausible strategy for dIspositloning these
materials. Subsequently, the NRC in its response to the LES submittal' (NRC, 2003b) dated
March 24, 2003, stated that the NRC 0(clonsiders that Section'3113 would li4 a wplausible

.,strategy" for dispositioning depleted uranium tails if the NRC staff determines the depleted
uranium is a low-level radioactive waste."

The NRC March 24, 2003 letter (NRC, 2003b) stated that the NRC expects LES to indicate in its
NEF license application whether the depleted uranium tails will be treated as a waste or a
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resource. LES will make a-determination as to whether the depleted uranium is asresource or a
waste anid notify thd NRC. ' . .7:\ . ': :
The NRC also noted In its letter to.LES (NRC, 2003b), that the NEF license application should*.
demonstrate that, given the' expected constituents of the LES depleted uranium, Th material
me'ts'the definitiono'f lo'w-level 'r''dioactiv6i 4 iste given in 10' CFR Part 61 (CFR,'2003r). .The
defin~itio'n f low-evel waste in 10'CFR.61i(OFR, 2003r) is radioabtiveiwafste 'not classified as.;
high-leve1ir'd-lioactive wastes'; traisur'anic waste, spent nuclear fuel,' or byproduct materii as'
defined 'in section ', i.(?f the Atomic Energy Act (uraniurm or thorium tailings and waste) "10'
CFR 30 (CFR,'2003c), ahd. .CFR 40,(CFR,,2003d).w High-level radioactive waste (HLW) is
primarily in'th fo'r' of spent 'fuel discha'rged fr'o'Mcommercial nucle'ar Spoer. teacfors. The LES
depleted uranium Is produced as a result of enriching natural uranium feed material in"the form'
of uranium hexafluoride. No spent.fuel-is used in the.NEF.JTherefore, the LES depleted :
uranium is not high-level waste nordoes it contain any high-levelwaste...

A transuranic element Is an artificially' made,sradioactive'element that has -an atomic number- I..
higher than uraniim In the Periodic Table of Elements such as neptunium,-plutonium, It-i
americium, and others. Transuranic waste is material contaminated with transuranic elernints'.
It is produced prima.rily from'repro'cessing spent fuel and from the use of plutoniuIm-in the,;.-
fabrication of nuclear weapons. Since the LES 'depleted uranium Is produced as a result of -:
enriching natural uranium feed material In the form of uranium hexafluoride, it contains notI
transuranic waste.- - '..'' '

Spent nucleartfuel is fuel that has beenhr'ero:ed from a riuclear'ieact6r because it'can no
longer stus'asn.power production fornor omic or other reasons. The LES depleted.uraniumi'Is'
prbduced asta' result of eririching natural uraniumifedd material in th6.form of uraniium .

*, Ad hexafluoride. Therefore,:the LES depleted uranium is not nuclear fuel.
Sectioh'.11e.(2) of.thAtoric Energy'Afci-iasif ies tailings produced fr6m uranium'ore as
byproduct imaterial."Tailings' re.thb waste left aft'r'ore has'bei' extracted from rock The'.LES
depleted dranum' Is produce d as a result'bf enriching natural ura'nium feed material in the foirm
of uraniumh'exafluoride, not' fromrr uraniu'm ore or 'rock tailings. Therefore, the NEF depleted "
uranium is not byproduct material per section '1 1 e.(2)' of the Atomic Energy Act."
10 CFR 30 (CFR, 2003c) states that byproduct material is any-radioactive material, except -
special nuclear material, yielded in or made radioactive by exposure to the process of producing
or utilizing special nuclear material. The LES depleted uranium is produced as a result of
enriching natural uranium feed material in the form of uranium hexafluoride and.is not made
* radioactiveby exjx-sure toradiatioi incident to' the 'pro'e ssbof proaucing o'r 'utiiizingspecia.
nuclear nmaterial.- .' * *. ') -; . .rodu' . * j! , ' .ing as, liin s' . i','. :'

10 CFR 40 (CFRI 2003c) states that byproduct material is the tailings or wastes produced by
the extraction or concentration of uranium or thorium from any ore processed primarily for Its
source material content, including discrete surface wastes resulting from uranium solution
extraction processes. :Underground ore bodies depleted by such solution extraction operations
do not constitute "byproduct materiaar within this definition. The LES depleted uranium Is *. L
produced as a result of enriching natural uranium feed material In the form of uranium,....
hexafluoride and Is not produced by extraction or concentration 'of uranium or thorium from ore.
The NEF depleted uranium is not high-level radioactive waste, contalns no transuranic waste,;
-spent nuclear fuel, or byproduct material as defined in Section 11 e.(2)'of the Atomic Energy Act,
10 CFR 30 (CFR, 2003c) and 10 CFR 40 (CFR, 2003d); therefore, once NEF depleted uranium
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is deterrnined by LESto' be a waste and. nrot a' resource, it 'Mets th'e i0 CFR 61 defikition of
low-level radloactiVe waste.
Dispoin of the UBChas sverl po pacts that depend on the particular approach
taken. Currently' the preferred options are short-term onsite storage followed by conversion
and underground burial (Option 1 below) or'transportation of the UBC6 to a DOE conversion
facility (Option 2 bel6w)'. LES cnsidered"several other options in addition to the preferred.'
options tha could have Tmpimicatins on the'nufmber of UBCdsstored at the NEF and the length of'
storae fo ie cyids; aAll ofcthe dscsd below along with some of their'.
impacts. Howevei, at this time, LES'considers onlyOptions 1 and 2 below to' represent
plausible strategies for thecdisp'osition of its UBCs.

; .s;4 .I; . . v4a

Option 1 -U.S. Private Sector Conversion and Disposal (Preferred Plausible Strateqv).

Transporting depleted UF6 from' tie NEF to a private sector cohversion facility and depleted'
U308 permanent disposal in a western.U.S: exhausted underground uranium mine is the.
preferred "plausible strategy" disposition option The NRC repeatedly affirmed its acceptance of
this option during, its licensing review of the previous LES license application.: In Section 4.2.2.8
of its final environmental Impact statement. (FEIS) for.that application; the NRC staff noted that
"it is plausible:to assume. that depleted UF6 converted into U308 may be disposed by. -
emplacement in near surface or deep geological disposal units" (NRC; 1 994a).: And during the
subsequent adjudicatory hearing on that application, an NRC Atomic Safety and Licensing
Board held that "[LES] has presented a plausible disposal strategy. [Its] plan to convert
depleted UFj to UQ0 8 at an offsite facility in the United States and then ship that mraterial as5
waste 'to a final site for deeper than surface burial is'a reasonable and &cdibled plan for depleted
UFe disposl`(NfRC,' 1997). - . . . .,

LES has committed to the Governor of New Mexico (LES, 2003b) that: (1) there will be no long-
term disposai or'I"ng-tern stbrage (beyond th'e life'of tlhe plant) of UBCs' in the Stateof'New,
Mexico; (2) a disposal path 6utside the State of New Mexico is'utilized a soon as possible; (3)
LES will aggressively pursue'economically'viable paths for UBCs as soon as'theybec6m6 "'
available;, (4) LES will workNwith qualified vendors pursuing construction of private dedoinversion
facilities by entering in go6d faith discussions to provide such vendor long-term UBC'conitracts
to assist them.In their financing efforts; and (5) LES will put in place as part of the NRC license a
financial surety bonding mechanism that assures funding will be available in the event of any
default by LES. . . . . . . . .

ConverDyn, a company, that is eng'aged in converting U308 material to UFO for enrichment, has
the technical'capability to'c6nstruct and operate a depleted UF6toddepleted U308 facility'at its-
facility in Metropolis, Illinois in the future if there is an assured market. One of the tv'o
ConverDyn partners, General Atomics, may have access to an exhausted uranium mine (the
Cotter Mines In Colorado) where depleted U308 could be disposed. Furthermore, discussions'
have recently been held with Cogema concerning a private conversion facility. Cogema has
experience with such a facility currently processing depleted UF16 in France. These factors
support LES's position that this option is the preferred "plausible strategy" option.
Any deconversion faciiity used by NEF will not be located in the State of New Mexico... . ; .. . . . , *. . , . ... . . . ..

Option 2 - DOE Conversion and Disposal (Plausible StrateQv)

Transporting depleted UF6 from the NEF to DOE conversion facilities for ultimate disposition is a
plausible disposition option.' Pursuant to Section 3113 of the USEC Privatization Act, DOE is
instructed to "accept for disposal" depleted UF6, such as those that will be generated by the
NRC-licensed NEF. To that end, DOE has recently contracted for the construction and
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operation of two UFe conversion facilities to be'located in Paducah, Kentucky and Ports'mouth,.
Ohio. . .. .. - .

DOE has recently reaffirmed the plausibility of this option.,, In a July 25 .2002 letter to Martin'
.Virgilio, Director of the NRC Office of Nuclear. Material Safety and Safeguards, William ~ ;'
Magwood IV, Directorof DOE's Office of NucaearEnergy, Science and Technology,-.;: >..
unequivocally stated that "in.view of [DOE's] plans to build depleted-uranium disposition facilities
and th' critical importance [DOE] places on maintaining a viable domestic uranium enrichment
industry, (DOE] acknowledges that Section 3113 may constitute a "plausible strategy" for the".
disposal of depleted.uranium from thie private' sector.domestic.uranium enrichment plant license
applicants and operators." (DOE, 2002a) . .. . .. ,. ' : F

Moreover, this plau'sible"strategj is -virtually identical to one coIsidered by LES during itb' eariier
licensing efforts before the NRC.. ,During.the adjudicatory hearing on LES's application, an
NRC Atomic Safety. and Licensing Board noted that wall parties apparently agree that LES's'
actutai disposal method will be to transferthe tailsto .DOE and 'pay DOE's disposal charges'. .
(footnote oritted) (NRC, 1997). .LES considers that given the NRC's earlier acceptance of this
option, DOEns current acceptance, and DOE's existing contractual commitment to erisnrne.
constructione and operation of two depleted UFe conversion plants, this option to disposition its
depleted PFe by way of DOE conversion and disposal remains plausible. ;
Option 3 'Forefin R&Enrichmient 6r Conversion a'nd Disposal

: ----. ' 2 . : :. : , . - . .-. ,,.;.. .' i ' , ; -*.

The shipment of depleted UFe to either.Canada, Europe or.the Confederation of Independent
: States (CIS) (the fomi&er Sbviet Uni'o1) for either rie-'nrichmeint or cnsionnddisposaI..
would require that a bilaterial agreement forco6jieration exist between theU.S. and Ethe subject
foreign country so long as'the depleted UF- cntinuis'to b6eclassified as'source mnteiial.'~ '. -ai.s , th~ l con.' , , .. ' ,'\'' 0 as rc mt.,!era...:I ' v'

.Ontion'3A -Russian Re-Enrichment . .* . ' . t; -

Because the U.S.' does not yet'hlave a bilatel' agreement for cooperation with Rudsia, Us S
depleted 'UF6, as source material; cannot be shipped to Russia for re-enrichrmhent; -However,'
once there is a bilateral'agredme'nt in effect,' source material could be re-enriched in Russia to
about 0.7 w4and returned tothe'U.S. or elsewhere,with the re-enrichment depleted UF'"".;;
remaining in Russia. - . .

Option 3B - French Conversion or Re-Enrichment .
The shipment of depleted UF6 to'France for conversion to depleted U3 08 by Cogema and its
return to the U.S. for disposal is a possible, though' unlikely, option. However, the viability of this
option would depend on Co"ema's available da'pacity, the 6conomics of transpbi-tationhback and
forward across the Atlantic, and the willingness of Areva, Cogena's parent companyto,
participate in a Urento-sponsored venture. '' i; , ' '

There may be a French interest in re-enriching depleted UF6, for.a price, and keeping the.,.
depleted UFe just as it would for'a regular'utility customer. Though Eurodif has excess capacity,
its use would be electricity cost-dependent."'This option'is less likely to belimplemented than-
either Option 1 or Option 2 above. - - i;

Option 3Ca- Kazakhstan Conversion and Disposal .. .. . .-. . .

While there may be an interest in Kazakhstan in converting'depleted UFe't6 depleted U308'and .
disposing of It there, such interest is only spec;ulativie 'at this time.' One way transportation
economics costs could be a factor weighing 'against this option's employment.
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4.13.3.1.4 Converted Depleted UFe Disposal Options. _

The following provides a brief summary of the different disposal options considered in the
Programmatic Environmental; Impact Statement (PEIS) for Altemative Strategies for the Long-
Term Management and Use of Depleted Uranium Hexafluoride (DOE; 1999). Appendix I of the
PEIS assessed disposal impacts of converted depleted UF.; The' information Is based on pr6L
conceptual design data provided In the' engineerig analysis report (LLNL, 1997a). The PEIS
was completed in-April 1999 and identified conversion of deplete IUF6 toanbth'er che'rmical form
for use or long-term storage as part of a pref6rred' management alternative. In the'+

.corresponding Record of Decision (ROD) for the Long-Te'rm Management and Use of Depleted
Uranium Hexafluoride (FR, 1999), DOE decided to promptly convert the depleted UF6 inventory
to depleted uranium oxide, depleted uranium metal, or a combination of both..
Under the uranium oxide disposal' alternative, depleted UF6 would be chermically converted to a
stable, oxide form and: disposed of below ground'as LLW.;' The ROD furthere'xplained that'
depleted uranium oxide will be used' s much as possible, and the remaining depleted uraniu'm
oxide will be stored for potential future uses or'disposal, as necessary. In addition, accordingh'to
the ROD, conversion to depleted uranium metal will occur only if used for'such nietal are
available. Disposal is-defined as the emplacement of material in a manner d'esi ne'd to ensure
isolation for the foreseeable. future., Compared' with long-term storag6, disposal is' considered' to
be permanent, with no intent to retrieve the material for future use. In fact,-considerable and
deliberate effort would be required to regain access to the material following ''disposal2'
Tlhe PEIS considered several disposal optlris, ihcludingjdisposal in shalow earthen structures,
belowground'vaults,'and an underground rmine. In addition, two physical waste forms were,.
considered in thd PEIS: ungrouted waste a'nd ou'ew grouted waste refers to U30a
or UOi in the powder 'or p6ellet fom prodticed dudrinj the' d'econversion process. This bulk -

material would be disposed of in drums. Grouted waste refers to the s6lid' 6terial'obtained by
mixing the uranium oxide with cement and repackaging it in drums. Grouting is intended to ;
increase stru6t'urai sfrtndth and stability of the waste and to reduce the solubility of the waste in
water. However, becausecement w6uld be added to the uranium oxide, grouting would&
increase the total volume 'of material requiring disposal. Grouting of waste was assumed to
occur at the disposal facility. For each option, the U308 and UO2 would be packaged for
disposal as follows:
* U308 would be disposed of in 208 L (55-gal)-drums. If ungrouted, ap'rrximately 714,000

- drums would be required; if grouted, approximately 1,500,000 drums'would be required.

*,,U 2 W.od be' disposed of in' 110 L (3-gai) drums. These small drums would be used
becauseof thereaterdeisity of U 2,' a filled .110-L (30-gal) drum would weigh about 605
kg (1,330 Ibs). If ungrouted, approximately 740,000 drums would be required; if grouted,
approximately 1,110,000 drums would be required.

All, disposal options would include a central waste-form facility where drums of uranium oxide
would be received from the d'kconversion, facility and prepared, for disposal. The waste-form
facility would include''an administration b uilding, a receiving warehouse, and cementing/curing/
short-term storage buildings (if necessary). Grouting of waste would be performed by.
mechanically mixing the uranium oxide with cement in large tanks and then pouring the mixture
into drums. Once prepared for disposal (if necessary), drums would be moved into disposal
units., For the grouted U308 option, the area of the waste-form facility would be approximately
3.6 ha (9 acres); for the grouted U02 option, the area would be about 4.5 ha (11 acres). For
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ungrouted disposal options; only about 3 ha (7 acres) would be required because the facilities
for grouting, curing, and additional short-tern storage would not be needed. The unique
features of each disposal option are described below.

4.13.3.1.4.1 Disposal In Shallow Earthen Structures
_ i,', ch# e ,' s, ' are'; m ' ' ' te, most ,:,'" *-,' .

Shallow earthen structures, c6mmonly referred to as engineered trenches, are among the most
commonly used formsof low-level waste idis'po'sal,'e ecially in dry''dimates. Shallow 'eartfien
structure's would be excavated to a depth 6f about 8 m' (26 ft), with th' length and width !''

determined by site conditions and the aninual volume of waste to be'-disposkd of. Disposal In
shallow earthen structures 'would consist of 'placing 'waste-on a stable structural pad with barrier
walls constructed of compacted 'clay. Clay would be' used beca'use it prevents the walls'from
collapsing or-caving in, and it presents a relatively impermeable-b'rrier to waste migration. The
waste containers (i.e., drums) would be Ughti stacked'th'ree aleis high in the bottornof the''
structure with forklifts. .Any open space between containers would be filled with earth, sand, --
'gravel, o.botiier similar ncaterial as each layer of drums was placed. After the structure was
'filled,'a2r (6-fl) thick cap composed of engineered fill dirt and.clay would be placed on top and

.copacted. ThIe cap would be -mounded at-least 1 m (3 ft) above the local grade and sloped to
*miniriize' theepotential for water infiltration. Disposal would require about 30 ha (74 acres).

4.13.3.1.4.2 Disposal in Vaults . . ' -;

Concrete vaults for disposal 'Would be divided into five sections, each section approximately 20
'M'i(66 ft) lorig'by-8 m'i (26 f) wiide and 4m (13 ft) tall. 'As 6poosed to shallow earthen structures,
the walls and floor of a vault would be constructed of reinforced "concrete. A crane would be
used to place the depleted U308 withini each section. Once a vault was full,'any op'en 'space
between containers would be filled with earth, sand, grravel, 'or other similar material. A-'
permanent roof slab of reinforced concrete that corrmpletely covers the vault would be rinstalled

"after all five'sections were'filled. A cap of engineered fill dirt and clay would be'placed ontop of
the concrete cover and compacted. The cap would be mounded above the local grade and
sloped to minimize the potential for water infiltration. Disposal would require'about 51'ha 0(125
acres). ;. - . - - -,

4.13.3.1.4.3 Disposal in a Mine , ;

'Af urd-e'rgru'n'd mine disposal facility wouldbe a repository for permanent deep' geological'
disposal. A mined disposal facility could possibly use a previously existing mine, or be'
constructed for the sole purpose of waste disposal. For purposes of comparing altematives, the
conservative assumption of constructing a new mine was assessed in the PEIS. A mine'
disposal facility would consist of surface facilities that provide space for waste receiving'and.
in'spection'(the waste-formn facility), and shafts and ramps for access to and ventilation of the::
underground portion of the repository.. The underground portion would consist of tunn'els (called
'drifts') for the transport and disposal of waste underground.. The'dimensions of the drifts would
be similar to those described previously for the storage options, except that each drift would
have a width of 6.5 m (21 ft).' Waste 'containers would be 'placed in drifts and back-filled.
Disposal of ungrouted and grouted U308 would require about 91 ha (228 acres) and 185 ha
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(462 acres) of underground disposal space, respectively. Disposal of ungrouted and grouted
UO2 would require about.70 ha (172 acres) and 102 ha (252 acres), respectively.

4.13.3.1.5 Potential Impacts of Each Disposal Option

This section provides a summary of the potential environmental impacts associated with the
disposal of depleted. uranium oxides in shallow earthen structures, vaults, and a mine during two
distint6t phases: (1),the operational pia6e and,(2) the post-closure phase.gAnalysis of the.
operational phase included facility constiruction arid thetime during which waste would be
actively pla'ced in disposal units. :Analysis of the post-closure phase-considered potential.
Impacts 1,000 years after the disposal units fail (i.e., release uranium material to the
environment). For each phase, impacts were estimated for both generic wet and dry
environnental settings; The following is presented as a general summary of potential
environmental impacts during, the,'opeiatiohal phase: ; , .!-

* Potential Adverse Impacts;J Potentialadverse impacts 'during the' operatlinol phase would
be small and generally similar for all'options. Minor to moderate impacts would occur during
construction activities, although these Impacts would be temporary and a'sily - mitigated by
common engineering and good construction practices. Impacts'during waste empla'e"ent
activities also would be small and' limited to workers.!

* Wet or Dry Environmental Setting. In general, potential impacts would be similar for.
generic wet and dry environmental settings during the operational phase.

* U308 or U0 2. The potential disposal impacts tend to be slightly larger for.U308 thangfor UO2
because th6 volu're of U308 would be greater and most environmental impacts tend 6 be
pronpotional to the volume. I m e t be

* Groutedor Ungrouted Waste. For both U308 and U02, the disposal of grouted.waste-x: .

would ` esuIt in larger impacts than disposal of ungrouted waste during the operational phase
for two rea`sons: (1) grouting increases the volume of waste requiring disposal. (by about
50%) and' (2) grouting operations result in small emissions of uranium material to the air and

' 'water. ' -
* Shallow Earthen Structure, Vault, or Mine The potential impacts are essentially similar

for disposal in a shallow earthen structure, vault, or mine. However, disposal in a mine '
could create slightly larger potential impacts if excavation of the mine was required (use of
an existing mine would minimize impacts). ' ,,

For the post-closure phase, impacts from disposal of U308 and U02, were calculated for a post-
failure Ume of 1,000 years. The potential impacts estimated for the post-closure pha'se are'
subject to a great deal'of uncertainty because'of the extremely long time period 'considered and
the dependence of predictions on the behavior of the waste material as it interacts with 'soil and
water in a distant future environment. The post-closure impacts would depend greatly on the'
specific disposal facility design and site-specific characteristics. Because of these uncertainties,
the assessment assumptions are generally selected to produce conservative' estimates of
impact, i.e., they tend to overestimate the expected impact. Changes in'key disposal'
assumptions could yield significantly different results.'

The following is presented'as a general sum'Mary, of potential environmental impacts during the
post-closure phase:

( . ;

NEF Environmental Report Revision 2, July 2004 | "'

- ; Page 4.1312



* PotentialAdverse'lmpacts. For all disposal options, Ootentially large impacts to human
health and groundWater quality could bccur within '1,000 years'after failure of a facility In a
wet setting, whereas essentially no Impacts would occur from a dry setting'in the same time
frame. Potential impacts would result primarily from the contamination of groundwater. The
,, ,ma ximum dose to ,an individual assumedto live at the edge of the disposal site and use the

' 6co6nta'minated,,wat,,eis estmated tob~eabout 1.1 mSv/yr (110 mremlyr), which would *

-exceed'the 0.25 mSvlyr (25-mrem/yr) limit specified in 10 .CFR 61 (CFR, 2003r) and DOE
' 'Oder582.2A'(DOE, 1,98.8)., (For, comparison, the average dose equivalent to an individual

'from bakground radiation Isabout 2,to 3 mSv/yr (200 to 300 rmrem/yr).. Possible exposures
(on theorder of ,0.1 Sviyr (10 remlyr) could occur for shallow earthen structures and vaults if
the cover material were to erode and expose the uranium material; however, this would not
;-''-arise unti several thousandyears later, and such expoure could be eliminated by adding
.,new cover material to th6 top of the waste area. ' , , ' -' ,'

''' Wet ol brj Enrvilonmental Settng The potential imipacts would be significantlygreater in
a wet setting th'an in' a dry'Is eWng.' ' Specificall virtualy no impacts would be expected in a
dry setting for more than 1,000 years due to the'low'Water infiltration-rate aind greater depth
tothewatertable. , - a' ' ;

ujO or U62.l.vera,' the potential envirornental Inpacts tend to be siightly larger for U308
than for'UO2hbeicaiusethe volume of U308'requiring' disposal wvould be greater than that of
-UO2.'A larg'er'volu'nme of wa~st' etse ti6 lyrexp ses'a greater area of it to infiltrating -water.
Grouted or Ungruited Waste. For both U308 and U02, the disposal of grouted waste,.
would have larger environmental impacts than disposal of ungrouted waste, once the waste
;was exposed to th'e environment, becaus''grouting would increase the waste volume. '
-Howeverjfurther studies using site-specific soil characteristics are eccessary tolddtermine
the'effect of grouting on'long-term'w'aste'imobility?' Grouting"'might reduce'the 'dissblutiou'n,
rate of the waste 'and subsequent leachingof uranium into the gro undwatier in tlie'first,>.
several hundred years after failure. However, over longer periods the grouted fomi would
be expected to deteriorate and, because of the long half-life of uranium, the performance of
'grouted bnd ungrouted waste would be essentially the same.. Depending on soil properties
and characteristics''of the grout material, it is also possible that grouting could increase the
solubility of the'uranium material by providing a carbonate-rich environment.
Shallow Earthen Structure, Vault, or Mine. Because of the long time periods considered
and the fact that the calculations were performed to characterize a time of 1,000 years after
each facility was assumed to fail, thepotential Impacts are very similaramong the options tofdiso. .. 6aI1 . ,--h l .rthen stru-ct - Ifor Idisposa n a shallow.ea structure, vault, or mine. However, shallow earthen
stircture would be'expected to contain the waste material for a period of at least several
hundred years before failure, whereas 'vaults and a mine would be expected to last even
loinger d s f woul'sd rval hundred years to'a thousand years or more. Therefore,:vault and
mine6 disp~osail w.o~uld pirdvide-re protection of waste in a wet environment. In addition;
both vault and a mine'woduld be ecjected to provide additional protection against erosion of
,;the6'er material (and possible resultant surface exposure of the waste material) as
compared to shalloW earthen structures. The exact time that any disposal facility wouldpeiform as designed would depend onUthe specific facility design and site characteristics.

In NUREG-1484 (NRC, 1994a), Section 4.2.2.8, the NRC provided a generic evaluation of the
impacts of disposal .of depleted uranium oxides. ;This generic evaluation was done since there
are no actual disposal facilities for large quantities of depleted UF.. The depleted UF6 disposal
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impact analysis method included selection of assumed generic disposal sites, development of
undisturbed performance and deep well water use exposure scenarios, and estimation of
potenilal doses. . ..
Exposure pathways used for the near-surface disposal case included drinking shallow'well

~.water and~consuming'crops irrigated with shallowwell Water. Evaluatibn'ofthe~deep disposal
case included undisturbed performance' ad deep well water exposure scenarios; In the
undisturbed performance scenario, groundwater flowvis into a river that serves' as a source of
drinkingwater and fish; For the well water use exposure scena'rio, an individual drills' a well into
an aquifer'down gradient from the'disposal facility and uses groundwater for drinking and
irrigation.-

Thedr Wlase of uranium Isotopes and their daughter nuclides from the disposal facility is limited
by' their sokibility in water.' Using the' environmental characteristics of a, humid southeastern
U.S. site and the methods of the EIS, drinking water and agricultural doses were conservatively
estimated,;for a'near surface'disposal facility, tio'exceed 10 CFR'61 limits (CFR, 2003r).

In order to compensate for the lack of knowledge of a specific deep disposal site, two
representativesites whose geological structures have previously been characterized were
selected for the NRC analysis. Potential consequences of emplacement of U3O6 in a geological
.dispboisa uit'ln~clude intake of radionuclides fr6n'drinking waier, irrigated crops, and fish; Under
the'6suriied c6n'dition6 for the undisturbed perf6rmance scerario groundwater would be
discharged to a river. Under conditions not expected to occur, an individual would obtain
groundwater by drilling a well down gradient from the disposal' unit. ;-

' The estimated impacts for a deep disposal facility were less than the 0.25 mSvlyr (25 mremlyr)
level adopted from1O. CFR 61 '(CFR, 2003r) as a basis for comparison. -The assumptions used
in the analysisin'clusdefd neglect'of potential engineered barriers, mass transfer limitations in
reieaieis and'decay' and 'retardation'during vertical transfer contribute to a conservative
ana~lri,ss.'l
The evaluation also concluded that UBCs can be'stored indefinitely in 'a retrievable s rface
facility with minimal environmental impacts. 'The environmental impacts associated with such
storage would be commitment of the land for a storage area,' and a' small offsite radiation "dose.

4.13.3.1.6 Costs Associated with Depleted UF6 Conversion and Disposal

This section presents cost estimates for the conveision of depleted uranium hexafluonde'
(depleted'UFe) and the disposal of the depleted triuraniufti'ctoxide (depleted U308) produced
during deconVersion. It also presents cost estimates for the associated transportation of -.
depleted UFO to the conversion plant and the transportation of depleted U306to the disposal site.
The cost estimates were obtained from analyses of four sources: a' 1997 study by the Lawrence
Livermore National Laboratory (LLNL), the Uraniurm Disposition Services , LLC (UDS) contract
with the Department of Energy (DOE) dated August 29, 2002, information from Urenco related
to depleted UF8 disposition costs including conversion, and the costs submitted to the'Nuclear
Regulatory Commission (NRC) by LES as part'of the Claibome Energy Center'(CEC) license
application in the early 1990s (LES, 1993). The estimated cost to dispose of depleted U3Osin
an exhausted uranium mine was also assessed. -

This section reviews cost estimates'developed by LLNL for the interim storage of the currient
very large United States (U.S.) inventory of depleted UF. at DOE conversion facilities, the' DOE
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-preferred option of conversion of depleted UFeto depleted U3O" at DOE facilities; 'the' utimrhate
disposal of depleted U308 at DOE sites, and the transpo'rlatiorn of depiettd UF8and deple't~ed
U308'(LLNL; 1997a). While cost'estirnates for other'disposition alternatives (e.g. 6onversion to
uranium oxide (UO2)) were reviewed they are not addressed in this section since they were"not
considered as being applicable to LES. It is noted that the LLNL study estiraates'are reported in
1996 discounted dollars. - -**.. -.

This section'reviews the UDS-DOE contract since it is regarded'as being imiore credible thahan
estimate because it represents actual U.S.'cost data (DOE, 2002b). "Unfortunately the US,
contract does niot provide a breakdowiiof the conversion 'cid disposal cost comipbo-ne ntsi .'
This section also reflects information on depleted UFO disposition cost by European fuel cycle
supplier,' Urenco. The disposal costs'submitted to the NRC in support of the Claibome Energy
Center license application to the NRC in the early 1990s were also reviewed (LES,.1 993). -
This section is based on an analysis of reports and-literature in the public dom'ain"as well as'
information provided by Urenco and the experience of expert consultants. i:

In August 2001 the DOE reported that ithad'an inventory of depleted UFj.enrich rient tails ':
material amounting to"55,000 (60,627);, 193,000 (212,746 and '449,000 (494,938)Thnetric tons
(tons) stored at its enrichmient sites'atOak 'Ridge 'in Tennies'see, at Portsmnouth In'Ohio, '6hd at
Paducah in Kentucky, respectively (DOE, 2001d).Ths total of approximately'700,000 MT
(771,617 tons) of depleted UF1 corresponds to about 470,000 MT (518,086 tons) of 4niurni
(MTU) 'as UFB,' a figure that is obtained by multiplying the mass of depleted UFO by the mass
fraction of Uto UF6; i.e., 0.676. The depleted UFeIs stored in approximately'60,000 steel' .

''cylinders,' some dating back to about,1947 (DOE, 2001e).-.On October 31,'2000, the DOE ' ' Go
iss-u6d a'Request for Proposal (RFP) to construct depleted UFato depleted U3O8 conversion'
facilities at the Portsmouth and Paducah sites in order to begin management and disposition of

"the UBCs accumulated at its three sites (DOE,`200oa) 'ThJe DOE plans to ship the' depleted .
UF' stored at the East Tennessee Technology Park (ETTP)'at Oak Ridge to P6rtgniouth ford'a'
conversion.: '- .- i '

Since'the 1950s" the government has stored depleted UFe in an array of large steel cylinders at
Oak Ridge, Paducah, and Portsmouth. .Several different cylinder.types, including 137 nominal

9-tb'n cylinders (Paducah) made of former UF6 gaseous diffusion conversion shells, are in use,
although the vast majority of cylinders have a 12 MT.(1 4. ton) capacity.' The cylinders are
typically 3.7.m (12 ft) long by 1.2 m (4;ft) in diameter, with'most having a thin wall thickness of:
0.79 cm' ( 5/16 in) of steel. Similar. but smailer cylinders are also in use. Thick-walled cylinders,
48Ys'that have a 1.6 cm (5/8 in) wall thickness, will be used by LES for storage and transport.
The cylinders managed by DOE'at the thireesite6sare typically stacked two cylinders high in"
large areas' called yards. '' ' ', ' -,'

The DOE and USEC Inc. cylinders considered acceptable for UF6 handling and shipping are
'referred to as'conforming cylinders in the LLNL study!. LLNL'notes that the 'old or corroded,
cylinders that will not meet the Anmerican National Standards Institute (ANSl)'speufications'
(ANSI, applicable version), non-c6niformiingibliniders, will require either'special handlingj',nd
special over-packs or iransfer of contents to6approved cylinders, and approval by'regulatory'
agencies such as the Department of Transportation (DOE, 2001d). The LLNL'report estiiatid |
high costs for the management and 'ftransporting of 29,083 non-conformring'cyiinders i' the'
study's reference case, approximately'63% of the total of 46,422 cylinders'in the'study. There'
are approximately 4,683 cylinders at the Oak Ridge ETTP that the DOE has determined should
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be transported to the Portsmouth site for disposition.. The LLNL report estimated that the life-
'cycle cost of developing spedal, over-packi and constructing and operating a transfer facility for -)
the DOE's non-conforming cylinders could be asrmuch'as $604 million, in discounted 1996
"doll' (LLNL, 1997a).' '. i. .

On August 29, 2002, the DOE'announced the competitive selection of UDS to desgig,' con'struct,
and operate conversion facilities near the Paducah and Portsmouth gaseous difftision plants.
UDS will operate these facilities for the first five years,, beginning in 2005.. The UDS contract,
run'6sim August 29,' 2002t August' 3,.2010. 'UDS wIli also be responsibie, for maintaining, the
dedpleted uranium and product inventories and transporting depleted uranium from ETTP.to.the
Portsmouth I The DOE-UDS contract scope includes packaging, transporting and
disposing of the conversion product depleted U3 0 8 at a govemmednt waste disposal site such as
the Nevada Test Site (NTS) (DOE; 2002b).
UDS is a consortium f'rmed by Framatome ANP, Inc., Duratek Fedei Serviceslnc., and
Bums and Roe, Enterprises;, Inc. The estimated value of the cost reimbuirs'e'ment &cntract is'
$558 million (DOE, 2002c). Design, construction and operation of the ficilities'vill be subject to
appropriations of funds from Congress., On December 19, 2002, the White House confirmed
that ftihding f6r6 both'cbnversion facilitle's'iil' be includ'ed in President Bush's 2004 budget.' .?
President Bush'signed the' Energy`and Water Appropriations Bill on December 1, 2003 which
included funding' for both conversion facilities., ' . . ..

The NEF UBCs will all be thick-walled conforming 48Y 'ylinders'> The'48Y cylinders have a'
grossweight of about 14.9 MT (16.4 tons), and when fillgd,'Will normally contain 1'2.5 MT (13'8
tons) of UFO or about 8.5 MTU (9.4 tons).. The management and transporting of the LES UBCs
will not involve unusual costs such as those that will be'required'for thle majority of the DOE-i
managed cylinders currently stored atthethree g veinm ent'ites., : .

Ini. May997,LLNL published' a' st ianalysis report for the long-term management of depleted
uranium hexaflu 1ide (LLNL, 1997a). The report was prepared to provide comparative life,
cycfe cost data for the Department of Energy's (DOE) Draft 1997 Programmatic Environmental
Impact Statement (PEIS) on alternative strategies for management and disposition of depleted

* UFO (DOE, 1997a). .The LLNL report appears to be the most comprehensive recent asse's'sm'ent
of depleted UF6 disposition costs available in the'public domain.' The'technical data 6n6'whi -
the LLNL cost analysis report is based, is principally the May 1997 Engineering Analysis Report,
also by LLNL (LLNL,- 997b). The April 1999 Final PEIS identified 'as soon as practicable'
conversion of DUFO to another stable chemical fom, uraniunm oxide (or metal if there is a use for
it),%the.. DOE-preferred management'altemative (DOE, 1999)'.'
T'e LLNL costs, which are'reported in discounted .1996 dollars (first quarter),.were
undiscounted and'adjusted upward by'11% to 2002 dollars using the U.S. Gross Domestic
Product (GDP) Implicit Price Deflator (IPD).
When the LLNL report was prepared in 1997, more than five years ago, the cost estimates in it
were based on an inventory of 560,000 MT (617,294 tons) of depleted UFO, or 378,600 MTU
(417,335 tons 'uranium) 'after applying the 0.676 mass fraction multiplier. This inventory equates
over the 20 years of the study to an annual thioughput rate of 28,000 MT (30,865 tons) of UF or
about 19,000 MT'(20,943 tons) of depleted uranium,,which is approximately 3.6 Umes the
expected annual UBC output 'of the proposed NEF. The costs in the LLNL report are based on
the life-cycle quantity of 378,600 MTU (417,335 tons uranium), beginning in 2009.
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* The LLNL cost analyses assumed that the depleted UFpwouid be converted to depleted U3O¢ .

the DOE'spreferred disposal form, using one of two dry process conversion alternatives. The
KJ first alternative, the AH F option, upgrades the hydrogen fluor'de (HF) product to arihydrous HF

(<1.0% water). In the second option, the HF neutralization alternative, the HF would be
neutralized 'With' limne to produce calcium fluoride (CaF2). The LLNL' cost analyses assdrmed that
the AHF add'CaF2 conversion'prbducts' would have negligible uranium contaminatio6'arid could,
be6sold fdr'unrstridted use. LES will not use a'deconversion facility that employs a'process
that results In the productioh of anhydrous HF. -

Tabe 4.13-2, LLNL Estimate Le-C cla UF to Depleted U308
Conversion, presents the LLNL-estimated life-cycle capital, operating, and regulatory .

discounted costs in :1996 dollars, for coriversion of 378,600 MTU (417,335 tons uranium) over
20 years, of depleted UF6 to depleted U308 by anhydrous hydrogen fluoride (AHF) and HF,
neutralization processing. The costs were extracted from Table-4.8 in the LLNL report. The
discounted LLNL life :cycle costs in .1996 dollars were undiscounted 'and donv66ted to per kg "unit
costs and adjusted to 2002'd6ollars iUsing the"'Gross Dornestid Product (GDP) Im'plicit'Pri&6'' "
Deflator (IPD),'as shown in the table. The escAlation adjustment resulted in the 1996 costs: ^' '
beinginbreasedbykl%. 1 ' i-

The anhydrous hydrogen fluoride (AHF) conversion option for-which LLNL provides a cost,
estimate assumes that the AHF by-product is saleable, and that total sales revenues over-the,.
20 years of operation would amount to $77.32 million, in discounted dolars. LLNL also
assumed that the life-cycle sale of CaF2 obtairied from neutralizing HF with lime would result In
discounted reve'nues of $11 02 million.''

. . ... ,- --.-.p -,.,*..;..,.*. .

The cost estimates for the conversion facility assumed that all major buildings are to be .; .
structural steel frame construction, except for the process building which is a two'story i> -.

reinforced concrete structure. .Most 'of this building is assumed to be 'special construction' with
0.3-it' (i -fit) thick concrete perimeter walls and ceilings, 8-in concrete Interior wails,' and 0.6-m .;
(2-ft) thick concrete floor mat. The astandard construction" area walls were taken to be 8-in thick
concrete with 1 5-cm (6-in) elevated floors and 20 cm (8-in) concrete floors slabs on grade. ^-,l

Table 4.13-3, Summary of LLNL Estimated Capital, Operating and Regulatory.Unit Costs for ,
DOE depleted UF6 to Depleted U308 Conversion, presents a sumrary of estimated capital,
operating and regulatory costs for depleted UF6 to depleted U308 conversion on a dollars per.,
kgU basis, In both 1996 and 2002 dollars, undiscounted. It can be seen that in' either case the,
conversion process is operations and maintenance intensive..

Table 4.13-4, LLNL Estimated Life Cyble Costs-for DOE Depleted UF6 Disposal Alternatives,
presents LLNL-estimated life-cycle costs for the waste form preparation and disposal of 'DOE
depleted U308 produced by conversion of depleted UF6. -The table presents estimated costs for
two depleted U308 disposal alternatives: shallow earthen structures (engineered "trenches")'and
concrete vaults'. The waste form preparation for each alteeriative consists primarily of loading,;:
compacting, 'and sealing the depleted U308 int6 208-L (55-gal) steel drums. -; -

The LLNL-estimated life-cycle costslfor depleted U308disposal range frornm486 mrnillion,'in
discounted '1996 dollars, for the engineered tirerich alternative to $180 million for depleted U308
disposal In a concrete vault. The disposal unit costs range frorm'$1 :46 per kgU to $2.17 per
kgU, In 2002 dollars.' As discussed later In thIs'sectioni, the LLNL-estimated concrete vault costs
are higher than those that would be required to either sink a new underground mine or to
refurbish and 6perate an existing exhausted mine, an alternative that the NRC has Indicated to
be acceptable (ORNL, 1995). For example, the capital cost for the concrete vault alternative of
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1.09-

* $130.i5 Milli6nihn discounted*1996 dollatr'or $349.7 milionini udiscoutd 62dollarsisfar '
greater than the $12.4 milion cost of a new 20 MT (220tionls) pr diayunderOndoaninrs Is far>
shown' later'li thfissection.;.' , '''s'.e "a0 n '' : 'dm ';as

Table 4.13-5, Summary of Total Estimated Conversion and Disposal Costs presents the';
depleted UF8 conversion and depleted U308 disposal costs already discussed on a dollar per.
kgU basis, in undiscounted 2002. dollars'. In addition it also includes the LLNL-estimated cost to,
DOE of rail transportation (including loading and unloading),of conforming depleted UF6 , >,
cylinders to the conversion facility site and drummed depleted U308 to the disposal sites. It
does not include interim storage' costs'since it may reasonably be assumed that LES UBCs'ma'
be shipped directly to the deconversion facility. The table indicates that the total costs for,
depleted UF6 disposal in, in 2002 dollais, based on the LLNL study estimates, is likely to ranige7
from ab6ut $5.06 to $5.81 per kgU. '
On August 29, 2002, the DOE announced the competitive selection of UDS to design and
construct conversion facilities near the DOE enrichment plants at Paducah; Kentucky and
Portsmouth, Ohio, and to operate these facilities from 2006 to 2010.. UDS will also be-.
responsible for maintaining the depleted uranium and conversion product inventories and...
transporting depleted uranium from Oak Ridge East Tennessee Technology Park (ETTP) to the
Portsmbuth sitedfor 6onverslon> The'c6ntract scopoe'ncludes'packagIng, trafisportinig' and6t -'
disposifni bf the conversion product depleted U30& Table 4.13-6, DOE UDS August 29; 2002"
Contract Qbantities and Costs'presents a suimmary of the UDS contract'quantities and c&sts..-:

The DOE-estimated value of the cost reimbursement incentive fee contract, which runs from.
August 29,2002 to August 3, 2010, is $558 million (DOE, 2002c). Design, construction and" l
operation of the facilities will be'subject to appropriations of funds from' Congress'. On
December 19, 2002,'theWhite House confirmed that funding for b6th' 6cnversion facilitle's"wil'`; .
be' included in President Bush's 2004 budget. However, the Office of Managenment'and Budget 'l
has: not yet indicated how much funding will be allocated. Framatome id a subsidiary of Areva,'
the French'company whose' subsidiary Cogema has' operated the world's only existing
commercial depleted UF8 conversion plant since 1984.

The' table shows the target deconversion quantities and the estimated fee. The contract calls
for the construction of a 12,200 MTU (13,448 tons uranium) per year conversion plant at '
Paducah and a 9,100 MTU (10,031 tons uranium) per year conversion plant at Portsmouth, for-
an' annual'nominal total capacity of 21.3 million kgU (23,479 tons uranium), which Is also the
target conversion rate per year. Based on the target conversion rate the UDS contract total unit
capital cost is estimated to be $0.77 per kgU ($0.35 per lb U). This unit cost is based on plant-.
operation over 25 years and 6% govemment cost of money. The conversion, disposal and
material management total operating'cost during the first five years of operation corresponds to
$3.15 per kgU. The total unit capital and operating cost is $3.92 per kgU. As noted earlier in
this section, the. DOE has indicated that the disposal of the depleted U308 may take place at the
Nevada Test Site. The cost to DOE of.depleted U308 disposal'at NTS is currently 6stimated at-
$7.50 per ft3 or about $0.11 per kgU ($.0.05 per lb U). In 1994 it was reported that the NTS
charge to the DOE of $10perft3 ($0.15 per kgU) was nota full 'cost recoveryrate (EGG, 1994).

It Is of Interest to note that USEC entered Into an agreement with the DOE on June 30, 1998,
wherein it agreed to pay the DOE $50,021,940 immediately prior to privatization for a
commitment by the DOE "for storage, management and disposition of the transferred depleted
uranium..." generated by USEC during the FY 1999 to FY 2004 time period (DOE, 1998).
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Under the terms of the agreement, the DOE also committed to perform u...research and.
development int6 the beneficlal us'e of.depleted u'ranium, and related activities and supportd..':

- ser'rices'fordepleted uraniu W'elated act ties" .T ,agreeT pnt tspecifies that USEC will
tranfer to-the 'DOE title to arid p6'o'6sessiori bf 2,026 -48G cylinders contalni ng approxlniatdly ,.

* 16,673,980 kgU (i8380 toshof tira'nik'n); Under.t.is"agreernmnt,'DOE effectivelyc"mmmitted to
dispose of the USEC DUF6 at .an average rate of approximately 3.0 million kgU per year ' ' '

- between the middle of calendar 1998 and the end of 2003 at a' cost of exactly $3.00 per kgU
($1.36 per lbU),.in 1998 dollars.; . .* .. - . .

According to Urenco its depleted dJF 6 dispoalI Will be simila, to .thoset'hat will be generated by
LES atthe NEF.- 'Urencocointracts'with a suip'pjlie for depleted UF6to depleted 1U308 conversion.
The 'spplier has be6n converting.d'epleted UF6to depleted U3O8on anindustrial scale since
;:''*; 1 984:'-. .. a.i ,:.. ..,..- O n. - :- v ,:. _18. ,'a ,'s,

The Claibome Energy Center costs given in Table 4.13-7, Summary of Depleted UF6 Disposal ..
Costs from Four Sources are based upon those presented to John Hickey ofhtheoNRC in the.
LES ietter'of June 30,1993 (LES,l 993)'as adjustedfo'r', 6hatnges ini u n its and escalated to 2002
A'conversion cost of $4.00'per kgU was 'provided jc`LES by. C6gema at thiat tine. A, valued of .
$1.00 per kgU U30&($0.451b U3084 depleted U '8'isposal.co-st'was'based n normation'
provided by.Uren6o at the time.... : . p . : lnf:rmaton
As indicated earlier in this:section, the NRC has noted that an existing exhausted underground
uranium mine would be a suitable repository for depleted U308(NRC,-1995). For purirposes of s
comparing alternatives, the conservative assumption of constructing a new mine.was assessed.
A irib disposal facility would consisitofsurface facilities for wacstevreoeing and inspection (the
waste-form facility), and shafts'and ramps for access to and ventilation of the underground
upoition of the repository, and appropriate'underground transport and handgirg'equipment. The.
mine underground would consistitf tunnbls'(called "Ifdrtf") and cross-c-uts'fr the tra sport an.
storage' 'f stacked 208-L (55-gal steel drm" -Whici'aire then' bac-fille'd.'' 'A 'gr'eat many features
of a typical uriderground mine would be applicable to this disposal alternative... . . .

* The NEF, when operating at its nominal full capacity of 3.0 milli6n Separative Work Units ' ' -:
(SWUs) per year will produce 7,800 MT (8.598 tons) of depleted UF6 ..: A typical U.S. '
underground mine, operating for five days per week over fifty weeks of the year,;excepting ten
holiday days per year, would operate for 240 days per year. Thus, if. LES UBCs were disposed
uniformly over the year, the average disposal rate would be 32.5 MT.(35.8 tons) f 6depleted UF6
oer day. This Is much leds thani the rate of ore production In even a typical small 'under ground
mine. However, it may reasonably asstuirndd that the rateof emplacement of the drummed
depleted U308 would be less than the rate of ore removal from a typical underground mine..

The estimated capital and operating costs for a 200 MT per day underground metal mine in a
U.S. setting was provided by a U.S. mining engineering company, Western Mine Engineering,
Inc. Th e'costs'are for a vein type mine6accessed by a 160-rn (524-ft) deep vertical shaft with
rail type Undergroiind haulage trahnsport. The 'operating costs for the 200 MT per day mine is
estimated to be $0.07 per kg ($0.03 per ib) of ore and the 'capital cost Is estimated to be -
approximately $0.04'per kg ($0.02 per ib) of bre, for a total co6t of $0.;1 per kg ($0.05 per lb) of
ore."The capital cost of the mine Is'$12.4 'million 2002 dollars. In the case of an existing ..- -
exhausted mine' the capital costs could be much less.. . . :

The mine cost estimates presented indicate that the assumption of the much higher costs
presented in Table 4.13-4, LLNL Estimated Life Cycle Costs for DOE Depleted UF6 Disposal

)
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Altematives for the concrete vault alternative, represents an upper bound cost estimate for
depleted UO 8 disposal. For example, thd'capital'cost of the concrete v'ault'alternative', which,.
may be' obtained by uridiscouintng the LLNL'estimate bosts " rese'nted in Table 4.13-4, is $350'
million inr2602 dollars,, or 28 times the capital cost of the 200 MT (220 tons) 'rnine discussed
abo~e. I>

The four sets of co'st estimates obtained are presented in Table 4.13-7 in 2002 dollars per kgU.
Note that the Claiborne Enrichment Center cost had a greater uncertainty associated with it.
The UDS contract does not allow the component costs for conversion, disposal and,
transpo'rtationto be estira'fd2. Thte 'costs in the table indicate that $5.50 p6r kgU'($2.50 per lb'

,ii a-'aconservatiVe anid, therefore, prudernt estim'ate of total depleted UF6 disposition cost forI
the LES NEF. That is, the' historical estimates' from LLNL and CEC and the more recent actual
costs from the UDS contract were used to inform the LES cost estimate. Urenco has reviewed
this estimate and, based on its current cost fork UBC disposal, finds this figure to be prudent,
Base4d o6information from corresponding Veridors, the .value 4f $5.50 pe'r kgU (2002 dollarsj,
which Is ejualito $5.70 p6erkgU when' escalated to204'dollars, was revised in Decemb'er 2004
to $4.68 per kgU (2004 dol1ars).' Tie, value of $4.68' per kgU was derived from' the estimates of
costs from the three components that mnake up'the total disposition cost of DUF6(i.';'
deconversion, disposal, and transportation). The estimate of $4.68 'per kgU supports the'
Preferred Plausible Strategy of U.S. Private Sector Conversion and Disposal Identified In
section 4.13.3.1.3 of the ER as Option 1. - : - -
In support of the Option 2 Plausible Strategy identified in section 413.3.1.3 of the' ER,`*DOEE.
Conversion and Disposal," LES requested'a cost estinate from the' De6artment ofEinervgy"''-
(DOE).' On March 1; 2005, DOE provided a cost'estirnatd'to LES for the componernits that make
up tie'tiotal disposition 'ost (l'.ed., d6con-vrsion,' disposal,`and trans'po'rtation) " :: '
(DOE,' 2OO5) This estimate, which' was based upon an'independent analysis undertaken by:.
DOEr' c6r6suiltant; LMI Goverrnment Cbnsulting,'estimhated the cost'of dispositionio'total''
approximately $4.91"'per kgU (2004 dollars). The Department's cost estimate fo'r dd6 nvierslin,
storage, and disposal of the DU Is consistent with the contract between UDS and DOE. The
cost estimate does not assume any resale or reuse of any products resulting from the
conversion process. , .

For purposes'of determining the total tails di&p6sition fundingdrequirement and the amount of.
financial assurance'required for'this purpose, the'value of $4.68 per kgU (based upon. th 6'ost
estimate for the Pirefer'red Plausibfe Strategy) was selected.

4.13.3.2 Water Quality Limits

All plant effluents are contairied on the" NEF site. A'series of evaporation retention/detention'
basins, and septic systems are used to contain the plant effluents. There will be no'dischiarges
to a Publicly Owned Treatment Worksi(POTW).: Contaminated water Is treated to the limits In"
10 CFR 20.2003, 10 CFR 20,'A'ppendix B, Table 3 and to administrative levels recommended:
by Regulatory Guide 8.37 (CFR, 2003q; NRC, 1993).' Refer to ER Sectlon 4.4, Water' Resource
Impacts, for additional water quality standards and permits for the NEF. 'ER Section'3.12,
Waste Management, also contains information on'the NEF systern and procedures to ensure
water quality.
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4.13.4 -Waste Minimization

Th6 highest priority has been assigned to minimizing the generation of waste through reduction,
reuse or recycling. The NEF incorporates several 'waste minimization systems In ,its operational
procedures that aim at conserving materials and recycling important compounds. For example,
all Fomblin Oil will be recovered where prOticalt Fomblin Oil is an expensive, highly,
fluorinated, Inert oil selected specifically for'6&in'UF6 systems to avoid reactions with UF6 .:
The NEF will also have in place a Decontamination'Workshop'designed to remove radioactive
contamination from equipment and allow some equipment to be reused rather than treated as
waste.
In addition', the NEF process'systems that handle'UF6, other than the Product Uquid Sampling
System, will operate' entirely at subatmospheric pressure to prevent outward Ileakage 6f UF) -'
Cylinders, initially containing liquid UFl,:will be'transported only after beinig cooled, iso that the
UF6 is in solid form, to'minimize the potential risk of accidental releases due to misharidiinrg;'
The NEF is designed to minimize the usage of natural and depletable resources. ,Closed-loop
cooliringsystems have been incorporated in the designs to reduce water usage. Power usage
will be minimized b'y 6fftiienit design of lighting systemns, selection of high-efficiency hiotorsm and
use of proper lrisulation mnaterials' -' -. ' .. --

ALARA controls will be maintained during facility operation to account for standard waste.-,
minimization practices as directed in 10 CFR 20 -(CFR, 2003q).. The outer packaging associated
with consumables will.be removed prior, to use in a contaminated area. The use of glove boxes
will minimize the spread of contamination and waste generation. .. -

Collected waste such 's trash, compressible 'dryste, scrap metals, and Irtcandidate
4 L Wastes w'ill be v6okmere reduced at a eintralized waste processing facility'. This facilityfcoiudd be

< .7> operated by arcommercial vendor such asGTS Duratek. This facilit would furtherre'u66'
g6nerrated waste to aminirmuim quantity prior to final disposal at'a land disposal facility or'.
potential ieuse. . ..

Co srv to , .. . . . -. . . ..

4.13.4.1 Control and Conservation'. . . . . .

The features and systems described below serve to limit, collect, confine, and treat wastes and
effluents' that result from the UF6 enrichment process. A' number of chemicals and'processes
are used In fulfilling the'se functions; :!As with a'ny' chemical/industriai facility,'a-wide'variety'of
waste types will be produced. Waste and effluent control is addressed below 'as well as the
features and systems used to conserve resources.

4.13.4.1.1 Mitigating Effluent Releases ,. - ; .. . . . -

The equipment and d8sigtn features Incorporated In the NEF are selected to keep the release of
gaseous and liquid effluent contaminants as Iow as practicable, and within regulatory limits.
They are also selected to minimize the use of depletable resources. Equipment and design
features for limiting effluent releases'during normal operation are described below,
The process systems that handle UF6 operate almost entirely at sub-atmospheric pressures.
Such operation results in no outward leakage of UF6 to any effluent stream.
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* The one location where UF6 pressure is raised above atmospheric, pressure is in the piping:
and cylinders inside the sampling autoclave. The piping and cylinders inside the autoclave
confine the' UF6.' In'the-event of leakage, the sampling autoclave provides 'secondary'' ' '-'
containment of UF6.

* Cylinders of UFe are transported only when' cool and when the UF8 is in' solid form. This-.-
minimizes risk of inadvertent releases'due to mishandlindg... ' .. ' " .;

. Process off-gas, from UFd purification and other operations,lis discharged through,:
desublimers to solidify. and reclaim as much UF6 as possible.;- Remaining gases are
discharged through high-efficiency filters and chemical adsorbent beds. The filters and:-
adsorbents remove HF and uranium compounds left in the gaseous effluert stream.

* Liquids and solids in the process systems collect uranium compounds. When these liquids
and solids (e.g., oils, damaged piping, or equipment) are removed for cleaning or..,
mai nteance, portions end up in wastes and effluentfA Different processes are employed to
separate uranium compounds and other materials (such as various heavy metals) from the
resulting wastes and efflueriit Thesie'processes are d6scribed in ER Section'4.13.4.2 below.
Processes used to cleainjup, Wdasts and effluent c&eat theii own wastes and efflu6ent as.-;
well.' Control of these is also accomplished' by liquid and solid waste: ihandling systi'ms and,
techniques, which are described in detail in the Sections below. In general, careful
applications of basic principles for waste handling are followed in all of the systems and" J
processes;. Different waste types are collected in separate containers to minimize:
contamination of one waste type with another. Materials that can cause airborne
contamination are carefully packaged; ventilation and filtration of the air in the area is ;
provided as necessary. Uquid wastes are confined to, piping, tanks, and other containers;. ,
curbing, pits, anid sumps are be'd todcollect an'd contain leaks and spills.' Hazardous wastes
are stored In designated dreas in carefully lybeledcontainers; mixed wastes aire also.,.'
contained and stored separately. Strong acids and 'caustics are'neutralized before entering,
an effluent stream. Radioactively contaminated wastes are decontaminated insofar as ,:.
possible to reduce waste volume.

* Following handling and treatment processes to limit wastes and effluent, sampling and
monitoring is performed to assure regulatory and administrative limits are met. Gaseous
effluent is monitored for HF and is sampled for radioactive contamination before release;
liquid effluent is sampled and/or monitored In liquid 'waste systems; solid wastes are
sampled and/or monitored prior to'offsite treatment and disposal Sarnples are returned to
their source wh6re'feasible to minim"ize in~puttdo waste-streams.

4.13.4.1.2 Conserving Depletable Resources

The NEF design serves to minimize the use of depletable resources. Water is the primary
depletable resource used at the facility. Electric power usage also depletes fuel sources used in
the production of the power. Otheir depletable resources'aree used only in 'siaill quantities.
Chemical usage is minimized not only to c6nserve resources, but also to preciude'excessive
waste production. 'Recyclable'materials are used and recycled wherever practicable.

The main feature incorporated In the NEF to limit water consumption is the use of closed-loop
cooling systems.
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The NEF is designed to minimize the usage of natural and depletable resources as shown by
<) -the following measures:

* The use of low-water consumption landscaping versus conventional landscaping reduces
water usage.

* The installation of low flow toilets, sinks and showers reduces water usage when compared
to standard flow fixtures.
Local wasing using mbps and slf-contairid cleaning machines reduces water
usage compared to conventiona 'wash!ng with a hose twice per week.'
The use of high efficiency washing machines compared to standard machines reduces
water usage.

* . Th'e use of high efficienr6y closed cell cooling towers (water/air cooling) versus open cell
design reduces water usage.. -

* Closed-loop cooling systems have been incorporated to reduce water usage.;, :. .
P&';er usa e6 Is miAnimized byefficient design of lighting systems; selection of high-efficiency'.'
motors, use of appropriate building insulation materials, and' other good engineering practices;
The demand forpower In the process systems is a major portion of plant operating cost;''
efficient design of components is Incorporated throughout process systems..t '

4.13.4.1.3 -- Prevention and Control of Oil Spills

The FEF will implement a spill cortrol program for accidental oil spills. -The purpose of the spill
control program will be to reduce the potential.for.the.occurrence of spills, reduce theirisk of.,
Injury in case of a spill occurs, minimize the Impact of a spill, and sprovide a procedure for the

Kt77 cleanup and reporting of spills. The oil spill control program will be established to comply with
tH6're-qire'rents'of 40 CFR 112 (CFR, 2003aa),' Oil Pollution Preve'ntion. As required by Part
112", a Spill Preve'ition, Control,' anrd Countermeasure (SPCC) planhwill be prepared priorito.
either tlie start of facility operation of the facility or prior to the storage of oil onsite in' excess of
the de miniriis quantities established in 40 CFR 112.1(d) (CFR, 2003aa).' The SPCC Plan will
be revieved arid &ertified by a' ProfessionIal Engineerand will be maintained onite. .
As a minimum the SPCC Plan will contain the following information:
* Identification of potential significant sources of spills and 'a'predicti6n of the direction and

quantity of f low that would result from a spill frorn each su'ch sou'rbe;
* Identification the use of containment or diversionary structures such as dikes, berms,

culverts,-booms, sumps, and diversion p6nds to be used at the facility where' appropriate to
prevent discharged oil from reaching navigable'waters;'

* Procedures for inspection of potential sources of spills and spiill containment/diversion
structures; and i

* Assigned responsibilities for implementing the plan, inspections, and reporting.
: ~ ~ ~ ~ A .- .. . . . - : -- . ,. . . . . - . - ;. . . .

In addition to preparation and implementation of the SPCC Plan, the facility will comply with the
specific spill prevention and control guidelines contained in 40 CFR 112.7(e) (CFR, 2003aa), .
such as drainage of rain water from diked areas, containment of oil in bulk storage tanks, above
ground tank integrity testing, and oil transfer operational safeguards:
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4.13.4.2 Reprocessing and Recovery Systems

Systems used to allow recovery or reuse of materials are described below.

4.13.4.2.1 Fomblin Oil Recovery System

Fomblin oil is an expensive, highly fluorinated, inert oil selected specifically for use in UF6
systems to avoid reaction with UF6. The Fomblin Oil Recovery System recovers used Forinblin
oil from pumps used in UFe systems. All Fomblin oil is recovered; none is normnially released as
waste or effluent.-

Used Fomblin oil is recovered by removing impurities that inhibit the oil's lubrication properties.
The impurities collected are' primarily uranyl fluorid6 (U0 2F2) and uranium tetrafluoride (UF4)
particles. The recovery process also removes trace amounts of hydrocarbons, which if left in
the oil would react with UF6. The Fomblin Oil Recovery System components are located In the
Decontaminated Workshop in the Technical Services Building (TSB). The total annual volume
of oil to be proc6ssed in this systern is approximately'535 L (141 gal).'',

The Fomblin oil recovery process consists of oil collection, uranium precipitation, trace-
hydrocarbon removal, oil sampling, and storage of cleaned oil for reuse. Each step is'
performed manually.

Fomblin oil is collected in the Vacuum Pump Rebuild Workshop as part of the pump
disassembly process. The oil is the transferred for processing to the Decontamination
Workshop in plastic containers. The containers are labeled so each can be'tracked through the
process&. Used oil awaiting processing is stored in the used oil storage receipt array to elimihate
the possibility of accidental criticality.'

Uraniumrrcompounds are removed from the Fomblin oil. in the Fomblin oil fume hood to minimize
personnel exposure to airborne contamination. Dissolved uranium compounds are removed by
the addition of anhydrous sodiurri carbonate (NazCO3) to the oil container which causes the!
uranium'cormpounds to precipitate into sodium uranyl carbonate Na4UO2(CO3)3. The mixtur is
agitated and then filtered through a coarse screen to remove Imetal particles anid small parts
such as screws and'nuts. These are transferred to'the Solid Waste Collection System. The oil
is then heated to 900C (1940F) and stirred for 90 minutes to speed the reaction. The oil is then
centrifuged.to remove UF4, sodium uranyl carbonate, and various metallic fluorides. The-,,
particulate removed from.the' oil iscolflected and transferred to the Solid Waste Coliection Room
for disposal. - '

Trace amounts of hydrocarbons are next removed in the Fomblin oil fume hood next by adding
activated carbon to the Fomblin oil and heating the mixture at 1 000C (21 20F) for two hours. The
activated carbon absorbs the hydrocarbons, and the carbon in turn is removed by filtration
through a bed celite.' The resulting 'sludge Is transferred to the Solid Waste Disposal Collection
Room for disposal.

Recovered Fomblin oil is sampled. Oil that meets the criteria can be reused in the system while
oil that does not meet the criteria will be reprocessed. The following limits have been set for
evaluating recovered Fomblin oil purity for reuse in the plant:

. Uranium - 50 ppm by volume
* Hydrocarbons - 3 ppm by volume
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Recovered Fomblin oil is stored in plastic containers in the Chemical Storage Area.

HFailure of this system will not endanger the health and safety of the public. Nevertheless, --
design and operating features are included that contribute to the' safety of plant workers.,
Containment of waste is provided by components, designated containers, and air filtration
systems.. Criticality' is precluded through the control of 'geometry, mass, and the selection of;
appropriate storage containers. To minimize worker exposure, airborne radiological '
contamination resulting from dismantling is extracted. Where necessary, air suits and portable
ventilation units are available for further worker protection... ; .

4.13.4.2.2 Decontaminatiori System ' -*; '

The Contaminated Workshop and Decontamination System 'are located in the' same'room in the
TSB. This rorr'is called the Decontamrination Workshop. The Decontamination Workshop in'
the TSB will contain the area to break down and strip cohtarrilnated equipment and to''
decontaminate that equipment and its components.-Tie decontamination'systems in'th ''-
workshop are designed to remove radioactive contamination from contaminated materials-and
equipment. The only significant forms of radioactive contamination found in'the plant are
uranium hexafluoride (UF6), uranium tetrafluoride, (UF4) and uranyi fluoride (UO2F2).

One of the functions of the Decontamination Workshop is to provide a mrainten'ance facility'for
both UF6 pumps and vacuum pumps. The workshop will be used for the temporary storage anhd
subsequent dismantling of failed pumps. The dismantling area will be in physical proximity to the
decontamination train, in which the dismantled pump components will be processed. Full ^
mainfenan'cerecorcds fo'r each pump will be kept: i;; - ' .,.;

The process carried out within the Decontamination Workshop begins with receipt and storage
of contaminated pumps, out-gassing, Fomblin oil removal and storage, 'and pump stripping. '

Activities for the dismantling 'and maintenance of other plant componenits are also carried out.
Other components commonly decontaminated besides pumps Include valves, piping, ,. -

instruments, sanple bottles, tools; 'and sc'rap mretai:.Personnel entry into the facility will be via a
s'ub-cha'nge facility. This area' has the required contamination controls, washing and monitoring
facilities.

The decontamination pa of the process consists of a series of steps following equipment
disasseimbly including degreasing, decontamination, drying, and inspection. Items from urantu'
hexafluoride's'yte'ms, waste handling sy'stens,a'nd riiiscellaneous other Items ,are.' ' '
decontarnminated In this system'. Thie deo ntaminiation proces for most plant components Is
described below, with a typical cycle time of one hour. For smaller components the
decontamination process time Is slightly less,'about 50 minutes. Sample bottles and flexible
hoses are handled under special procedures due to the difficulty of handling the specific ''
shapes. Sample bottle decontamination and decontaminatio'n of flexible hoses are addressed
separately below. " - ' '

Criticality Is precluded through the control of 'geometry, mass, and the selection of appropriate
storage containers .'Administrative measures are applied ' 'ur iraniuin ori6centrations In the' Citric
Acid Tank and Degreaser Tank to rnintaini these controls. To minimize worker exposure,
airbome radiological contamination resulting from dismantling is extracted. Air suits and
portable ventilation units are available for further w6rker protection.' ' '

f )
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Containment of chemicals arid wastes is provided by components, designated containers, and*
air filtration systems. All pipe work and vessels In the Decontamination Workshop are provided -

with design measures to protect against spillage or. leakage. Hazardous wastes and materials
are contained in tanks and other appropriate containers, and are strictly controlled by
administrative procedures. Chemical reaction accidents are prevented by strict control on
chemical handling. ' -"

4.13.4.2.3 General Decontamination ':

Prior to removal from the plant, the pump goes through an isolation and de-gas process. This
removes the majority of UFe from the pump. The pump flanges are then sealed prior to
movement to the Decontamination: Workshop. The pumps are labeled so. each can be tracked
through the process., Pumps enter the Decontamination Workshop:through airlock doors. The:'.
internal and extemal doors are electrically interlocked such that only one doorcan be opened at
a given time.' Pumps rmay enter the workshop individually or in pairs. Valves, pipework, flexible'
hoses, and general plant components are accepted into the room either within plastic bags or
with the ends blinded.': .
Pumps waiting to be' proc'essed are stored in the pum-p storage array to eli minrati the possibility
of accidental criticality. The array maintains a minimum edge spacing of 600 mm (2 ft). Pumps
are not accepted if there are no vacancies in the array.
Before being broken down and stripped, all pumps are placed in the Outgas Area and the iocal
ventilatiori' hose is pbsitibneddcloie to the pump, flange. The flange cover is then rermoved.'' HF
and UF6 fumes from the pump are extracted via the exhaust hose, typically 'overa''aperiodof'
several hours. While In the! Outgas Area, the oil will be. drained fromrthe pumps and the first.,
stage roots pumps will be separated from the second stage roots pumps.; The oil is drained Into
5-L (1.3 gal) plastic containers that are labeled so each can be tracked through the process;
Prior to transfer from the Outgas;Area; the outside of the bins, the pumnp frarnmes, and the 'oil''|
bottles 'are all monitored for'radiological conta ination. The various items will then be taken to
the decontamination system orFomblin oil storage array'as appropriate. " ' ;

Oil waiting to be processed is stored in the Fomblin oil storage array to eliminate the possibility
of accidental criticality. The ariay maintairis a minimum edge spacing of about 600 mm (2 ft)
between containers. Whien' rte'ady for 'processing, the oil is transferr6d to the Fomblin Oil
Recovery System ikhere'the uranics' and hydrocarbon contaminants can be separated prior to"
reuse of the oil. : : .

After out-gassing, individual pumps are removed from the Outgas Area and placed on either of
the two hydraulic stripping' tables.; An overhead crane Is utilized to aid the movement of pumps;
and tools overathe stripping table. The tables can be height-adjusted and the pump can be
moved and positioned on the table. Hydraulic stripping tools are then placed on the stripping
tables using the overhead crane or mobile jig truck. The pump and motor are stripped to
component level 6sling vari66is hydraulic and hand tools. Using the'overheadcrane or mobile jig
truck, the components are 'placed in bins ready for transportation to the General
Decontamination Cabinet.''
Degreasing is performed following disassembly of equipment. Degreasing takes place in the hot
water Degreaser Tank of the decontamination facility system. The degreased components are
inspected and then transferred to the next decontamination tank. .
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Following disassembly and degreasing, decontamination is accomplished by immersing the
contaminated component in a citric acid bath with 'ultrasonic agitation.:After 15 minutes, the
component is removed, and is rinsed with water to remove the citric acid.

The tanks are sampled periodically to determine the condition of the solution and arY'sludge'-
present.- The Citric Acid Tank contents are analyzed for uranium concentration and citric acid
concentration. A limit on 23ffU of 0.2 g/L (0.02 ounces/gal) of bath has been established to
prevent criticality. Additional citric acid is added as necessary to keep the citric acid
concentration between 5%/o and 7%. Spent s6luions, consistinig of citric acid and various urariyi
and 'metallic citrates, -are transferred to a citric acidcollection tank. The Ri
checked'for satisfactory pH ievels;'LnUsable wiater is transferred to an' effueWnt collerion tansk.
All components are dried after decontamination. This is performed manually us i g'compressed
air. - . - . a

The dei6ntaminated components'are inspected rior' to release. The quartitj of contamination
remaining shall be "as-iow-as~-easonablypracticable¶. Coimpo'nents released for unrestricted, -
usec do not have contamination exceeding-83.3 Bcj/100 cm2 (5,000 dprTl PO cm2) for'average;'
fixed alpha or beta/gamma contamiination and 16',Bq/10 crim (1,000, dprn/1 00 cm ) removable,
alpha for bet'a/gamma contamination. However, if all the'component ,surfaaces cannot be :
monitored then the consignment will be disposed of as a low-level waste; -e

4.13.4.2.4 Sample Bottle Decontamination

Sample bottle decontamination is handled somewhat differently than the general - .
decontamination piocess.' The Decontamination Workshop has a' separate area dedicated to
: sample bottle storage, disassembly,' and decontamination. 'Used sample bottles' are Wveighed to

_,:71 confirm the bottles are empty. The valves are loosened, and the remainder of the .' ' .

decontamination process is performed in the sample bottle decontamination'hood. The valves
are removed Inside the fume hood.. Any loose material inside the bottle or valve Is dissolv6d in
a citric acid solution.-Spent citric acid Is transferred to the Spent Citric Acid Collecti6n Tank in
the Liquid Effluent Collection and Treatment System.-'

Initially, sample bottles and valves are' flushed with' a i 0% citric'acid solution and then nriused
with deionized water. In the case-of sample bottles,'these are filled with deionized water and
left to stand for'an hour, while the valves are grouped together a'nd citric acid Is recirculated in a
closed loop for an hour. These used solutions are collected a`nd taken' toth Citric Acid .;
Collection Tahk in the'General Decontamrination Cabinet.'Anry liquid spillages / drips are 'soaked
away with paper tissues that are'disposed of in the Solid.Waste C6llection Room. Battles and
valves are then rinsed agatn'vith deiohized water. 'This' used' solution is collected in a smnall
plastic beaker,'and'then poured into the Citric Acid Tank in'the decontamination train.' Both the
bottles and valves are 'dried manually, using compressed air,'and inspected f6r contamination'
and rust.' The extracted air exhausts to'the Gaseous Effluent Vent System (GEVS)'to einsure
airborne contamination is controlled.' The bottle's-a-re th-e'n'put Into an electric' oven to ensure
total dryness, and 6n'removal are ready for reuse; 'The cleaned comporients are transferred to
the clean workshop for'reassembly and pressure and vacuumtMesting. "
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4.13.4.2.5 Flexible Hose Decontamination'

The decontamination of flexib1e hoses Is han'dled somewhat differently than the general pi6cess
and has a separate area. The decontamination process Is performed in a Flexible Hose -
Decontamination Cabinet. This decontamination cabinet is designed to process only one flexible
hose at a time and is comprised of a supply of citric acid, deionized water and compressed-air.
Initially, the flexible hose is flushed With a 10% citric acid solution at 6000 (i400F) and then,'
rinsbd'with deionized wafer'(also at 600C) (1'40 0F) in a cloed loop recirculation system.; The.
used s6lutiors (citric acid and deionized water) are transferrd into' the corntaminated Citri'Acid'
Tank for disposal. Interiocks are'provided in the reciculiation loop'to prevent 'such that the
recirculation pumps from starting if the flexible hose has not been connected correctly at both'
ends. Both the citric acid and deionized water recirculation pumps are equipped with a 1 5
minute timer device. The extracted air exhausts to the Gaseous Effluent Vent System (GEVS)
to eomsureearborne contamination is controlled.' Spill from the drip tray are routdd to eithee the;
Citrid'Acid Tahk or the hot'water recirculationr tank, depeandihg upon the' decontaminatioI cycle.
Each flexible hose Is then dried in the decontamination cupboard using hot compressed-air at '
60C'(1 400F). to ensure complete dryness: The clean6d dry flexible' hose' is then transfered to'
the Vacuum Pump Rebuild Workshop fobrreassembly and pressure testing prior to reuse in the
plant.

4.13.4.2.6 Decontamination Equipment

The following major components are included in the Decontamination System. --

Citric Acid Baths: An open top Citric Acid Tank with a sloping bottom in hastelloy Is 'provided
for the primary means of removing radioactive contamination. The sloping-bottom l '
construction is provided for ease of emptying and draining the tank completely. s The tank :
has a liquid capacity of 800 L (211 gal). The tank is located in a cabinet and Is furnished
with ultrasonic agitation, a thermostatically controlled electric heater to maintain the-
content's temperature at 6000 (140 0F), and a recirculation pump; Mixing is provided to
accommodate sampling for criticality prevention. Level control with a local alarm Is provided
to maintain the acid level. The tank has airing header a'nd'a manual hose t6rinse out
residual solids/sludge with deionized water after the batch has been' pumed to the Liquid
Effluent Collection and Treatment System.n In order t6 m'inimize Uranium concentration, the
rinse water from the Rinse Water Tank that receives deionized'water directly is pumped into
the other Rinse Water Tank, which, ih turn is pumped into the Citric Acid Tank. The counte"r-
current system'eliminatesa waster'roduct stream by concentrating the 'uranics only in the.
Citri6 Acid Tank. The rinse water transfer pump is linked with the level controllertof the Citric
Acid Tank, which prevents overfilling of this tank ddring transfer of the rinseiwater. .buring,
transfder, the rinse Water transfer pump trips at a high tank level resulting ia local alarm.
The extracted air exhausts to' the Gaseous Effluent Vent Systemn (GEVS) to assure airbome
contamination Is controlled. The Citric Acid Tank contents are monitred'and then emiptied
by an aIr-driven double'diaphragm pump.Into thie.Spent Citric Acid Collection Tank hi the
Liquid Effluent Collection and Treatment System.
Rinse Water Baths: Two open top Rinse Water Tanks with stainless steel sloping bottoms
are provided to rinse excess citric acid from decontaminated components. Each of the
tanks has a liquid capacity of 800 L (211 gal). Both tanks are located in an enclosure, and
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each tank is furnished with ultrasonic agitation, a thermostatically controlled electric heater
to maintain the contents temperature at 600C (1401F), and a recirculation pump to
accommodate sa'mpling forJcriticality prevertio'n. ..The slopirig-bbtton'Is"provided of
emptying and draining th6 tank completely. Freshedeionized water is added to the tank. In
order'to minlrniiie uraniuum conbcentration, 'the rinse water'from"the' tank tfiat'rfeives
deionized water directly is pumped into the other Rinse Water Tank,'which in turn is pumped
into the Citric Acid Tank. Level control is provided to maintain the'deionized (rinse) water
level. During transfer, the rinse watertransfei r purmp trips at tank'high level resulting in 'a
local alarm. The Rinse Water Tank that directly receives deionized water Is topped up'
manually with the water as necessary. The extracted air exhausts to the GEVS to assure
airborne contamination is controlled. A manual spray hose is available for rinsing the tank
after it has been emptied.
Decontamination Degreasing Unit: 'An bpen top' Degreaser Tank with a sloping bottom in';
hastelloy is provided for the primary means of removing the Fomblin oil and greases that-'
may inhibit the decontamination pro'cess. >onmpohnts 'requirin'g-degreas'ing are rcleaned
manually and then Immersed Into the Degreaser Tank. The' slopin-g-bottom construction is
provided for ease of emptying and draining the'taink d'o'iplet'ely.' During the
decontamination process; the tank bontdnts'are continuously recirculated using 'a pump.-
Recirculation is provided .to accommodate sampling for criticality prevention. The tank has a
capacity of 800 L (211 gal) and is located in a cabinet. It is furnished with an'ultrasonic
agitation facility, and a the'rmostatically-controlled electric heaterto maintain the temperature
a&t'60°C'(1'40°F). The tank has a ring headerand a manual hose torinse,out residual
solids/sludg6.with deionized water after the batch has been pumped to the Liquid Effluent.
potlectioi aind Treatment System. The extracted airexhausts to the Gaseous EU luent Vent
System (GEVS) to ensure airbome contamination is controlled. -Level control with a local:
aaarim Is provided to maintain the liquid level. The Degreaser Tank .contents.are monitored
and then 'mptied by an air-driven double diaphragm pump Into the DegreaserWater'
Collection Tank in the Liquid Effluent Collection and Treatment System.:..

* -e The activities carried out in the Decontamination Workshop may create potentially '

contaminated gaseous streams, which would require treatment before discharging to the''
atmosphere. These streams consist of air with traces of UF6, HF, and uranium particulates'
(mainly UO2F2). The Gaseous Effluent Vent System is designed to route these streams to a
filter system and to monitor, on a continuou's basis, the nt exhauststream discharge
tolthe" -atrnospl4. 'Air'exhau'.sted fir'the''nerai'aDecontamination Cabinet, the Sample.:
Bottie Do6nifam-'ination Cabinet, an~d the Flexible Hose Decontamination Cabinet is vented;,
l''tothe GEVS'.'There will be l'cal veriiilation ports inthe stripping area and Outgas Area that
operate under vacuum with anl air' discharging'through the'GEVS. The room itself will have
other HVAC ventilation. '

'Vapor Recoveryi'Unit ard distillation still.
'Drying Cabinet: One'drying'cabinet is provided to'dry components after decontamination.
Decontamination System for Sample Bottles (in a cabinet) - a small, fresh citric acid tank; a
n s'all,'delonized water tank; and 5 L (1.3 gal) c~ontainers for'citic'acid/uranicwtaste..'.

* Decontamlnation System for Flexible Hoses'(in a cabinet) - a small citric acid tank for fresh
and waste citric acid, an air diaphragm pump and associated equipment
Various tools for moving equipment (e.g., cranes)
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Various tools for stripping equipment
An integral monorail hoist with a lifting capacity of one t6n, iobatedwithiin the.
decontaminration enclosure; is provided td lift the basket and its components into and out of
*the' Degreser Tank, Citric Acid Tank, arid the two Rinse Water Tanks-as part of the
deconta'mination'activity sequence.
Citi'r Acid Tank adnd Degreaser Tank clean-up ancillary items, comprised for each tank, a
portable air driven tra'nsfer pump. and associated equipment
Radiation monitors.

4.13.4.2.7 Laundry System

The Laundry System cleans contaminated and soiled clothing and other articles which have
been used throughout the plant. It contains the resulting solid and liquid wastes.for transfer to
appropriate treatment and disposal facilities. The Laundry System receives the clothing and
articles frori the' plant in' plastic bini bags, taken from containers strategically positioned within
thte plant Clean clothing and articles are delivered to storage areas located within the plant
The Contaminated Laundry System components are located in the Laundry room of the.TSB.

The Laundry'System collects, sorts; cleans, dries, and Inspects clothing and articles used
throughout the plant in the various Restricted Areas. The laundry system does not handle any
articles from outside the radiological zones. Laundry collection is divided into two main groups:
articles with a low probability of contamination and articles with a high probability of
contamination; Those articles unlikely to have been contaminated are furthef sorted into lightly
soiled and heavily soiled groups.- The'sorting lsidone on a table undemnath a vent hood that is
connected to the TSB Gaseous Effluent Vent Systei'(GEVS).' All lightly'soiled articles ar6e
cleaned in the laundry.' Heavily soiled articles are inspected and any considered to be difficult to t
clean (i.e., those with significant amounts of grease or oil onthem) are transferired'to the Solid
Waste Collection Room without: cleaning. Special containers and procedures iare' used for'
collection, storage, and transfer of these Items as described In the Solid Waste Disposal System
section. Articles from one plant department are not cleaned with articles from another plant:
department

Special water-absorbent bags are used to collect the articles that are more likely to be
contaminated. These articles imay include pressure suits and items wom when, for example, it
is required to disconnect or uopen up" an existing plant system. These articles that are more
likely to be contaminated are'cleaned s6eprately. Expected conta'inants on the laundry include
slight'arriounts of uranyl fluoride .(U02F2) and uranium tetrafluoride (UF4).

Clothing processed by this system normally includes overalls, laboratory coats, shirts, towels
and miscellaneous items. Approximately 113 kg (248 Ibs) of clothing Is washed each day. Upon
completion of a cycle, the washer discharges to one of three Laundry Effluent Monitor Tanks in
the Liquid Effluent Collection and Treatmnent System.'

The washed laundry is dried in the hot aIr dryers. The exhaust air passes thro'ugh a lint drawer
to the atmosphere. Upon completion of a drying cycle, thedried lauridry i inspected for
excessive wear. Usable laundry is folded and returned to storage fo'r reuse. Unusable laundry
is handled as solid waste as described in the Solid Waste Disposal System section.
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When sorting is completed, the articles are placed into the.front-loading wwashgingmachine.in
batches. The cleaning process uses 8000 (1760F) minimum water, detergents, and non-.,
chlorine bleach for'dirt and o'dor removai,and disinfection.of'the laundry..Detergents and non-'
chl6rine,;l1ea'cf'h are added bi.v edor-stipplied automatic dispensing systems; No "dry cleaning"
solveints'ar'eused.'Wast6water from the washing mria6hine is discharged to.one of three.
Laundry Effluent Monitor Tanks in the Uiquid Effluent Collection and Treatment System. The
launrdry efflrient isthen sampled, analyzed, and transferred t6'the double-!ined Treated Effluenht
Evaporative Basin withileak detection'fdr disposal'(if uncontaminated) or-to the Pr~cipitad .
Treatment Tank-for treatment as necess6ary.'.

When the washing cycle is completeiitew"et laundry isplaced in a front-loading, electrically,
heated dryer. The dryer has variable temperature settings, and the hot wet air is exhausted to...
the atmosphere through a lint drawer that is buit itbthe dryer. The lint fromn the'drawer is then
sent to the Solid Waste Disposal System" as om bustible waste.'

Dry laundry is removed from the dryer and placed on the laundry inspection table for inspection
and foldinrg. Folded laundry is retumedto storage areas in the plant. '-' ... .. . '

The following major components are included In this system: ' i . -

Washers: Two industrial quality washing machines are provided to'clean contaminated and
.;soiled laundry. ;- One machine is bperating and one is a spare for6standby: Ea6h madchir';e
has an equal capacity that is capable of washing the daily batches: ';

* 'Dryers: 'Two indusnrial quality dryers tare'provided to dry the laun'dryclaned hi the'washing
niachifie" Ondedryer is operating'and onie i'sa spa're'for standby. Each inachine has anh.!:`-
equal capacity that is capable of drying the daily batches. The dryer has a iirit drawer that

,-.:filters out the majority of the lint . . ....,, ,: -..:-
f .Air Hood: One'exhaust hood mounted over the sorting table and 6onnected to the TSB"

GEVS. The hood is to draw poteftitlly bontamnirated air away as'lazundry is'-s6irted pri6r to ''
washing. . .. .. .. - . -

*; Sorting Table: One table to sort laundry prior to washing;...'-
Laundry Inspection Table: One table to inspect laundry for excessive wear after asning . :
and drying. . . . '-

The Laundry System Interfaces with'the following other plant systems:-

* Liquid Efflu'ent Collection and Treatment System: The wastewater generated during' the
laundry process is pumped to one of three Laundry Effluent Monitor Tanks.'

* Solid Waste Disposal System: The Solid Waste Disposal System receives clothing that has
been laundered but is not acceptable for further use. It also receives clothing rejected from
the laundry system due to excess quantities of oil or hazardous liquids.

* TSB GEVS: Air from the sorting hood is sent.to the TSB GEVS.
* Process Water System: The Process Water System supplies hot and cold water to the

washer.
* Compressed Air System: Compressed air will be supplied as required to support options

selected for the Laundry washers and dryers.
* Electrical System: The washing machines and dryers consume power.

f)
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Pipirig,'piping' components, and a laundry room'sump pOovide containment of any liquid .
radiological waste' Small leaks and spills from ihe washer are mopped up and sent to the '.
Liquid Effluehnt Collection arid Treatment System' A rarely occurrin'g large leak is captured in
the'laundry'fioom sump.''Any effluent captured In the sump is transferred to the Liquid' Effluent
Collection and Treatmnent System' by a portable pump. .
Uquid effluents from the washers are collected in the Liquid Effluent Collection and Treatment. .
System and mnonitored prior to discharge to the Treated Effluent Evaporative Basin. Clothing,
containingg fiazardous wastes is segregated prior to washing to avoid introduction into this,-
system. The exhaust air blows to atmosphere because there is little chance of any contaminant
being in it. . e

..i v .h r n .. The dry.er; .lA .K ; : - .. ii
The~vasher and dryer are, equipped.with.electronic controls to monitor the operation.
ha's a fire pr'otection system that initiates an isolated sprinkler inside the dryer basket if a fire is
detected in the dryer.

4.13.5 Comparative Waste Management Impacts of No Action Alternative
Scenarios - . , ,

ER Chapter 2, Alternatives, provides a discussion of possible, alternatives to the construction
and operation of the NEF, including an alternative of.uno action" i.e., not building the NEF. The
following information provides comparative conclusions specific to the concerns addressed in
this subsection for each of the.three "no action ",alternative scenarios addressed in ER Section.
2.4,' Tabl 24.,2 Compariso'n'of Erivironnmental lmpacts. for the Pro'posed Action and the No-
Actioni Alte`maiive Scenarios.' ., ' ';, .'' ' . . . . ' .. . .

Alternative Scenario B - No NEF; USEC deploys a centrifuge plant and continues to operate
the Paducah gaseous diffusion plant,(GDP): The waste management impact would be greater
since A'greater am~oount of waste results from GDP operation .,
Alternative Scenario C - No NEF; USEC deploys a centrifuge plant and increases the'
centrifuge plant capability: The waste management Impact would be greater in the-short term
because the GDP produces a larger waste stream.. In the long. term, the waste management
impact would be the same orce the GDP pro'ductin is terminated.'
Alternative Scenario D - No NEF; USEC does not deploy a centrifuge plant and operates the
Paducah GDP at an increased capacity: Thie waste management Impact would be significantly
greater; because.a. significant amount of additional waste results from GDP operation at the
increased capacity..
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a'
... .. Table 4.13-1 : Possible Radioactive Waste Processing / Disposal Facilities' :

!Pagetl of I

t

Radioactive Waste Processing I. Acceptable-Wastes Approximate
Dsposa Faciit . -. ', .'- ''Distance km

~~_^ _ . '':' ~''' ''' ^'~~ ';' '' ...............:: ,.(miles) ~~

.Bamwell Disposal Site - - - -Radioactive Class A, B,-C 2,320(1,441)-
Bamwell, SC"' Processed Mixed :

Envirocare of Utah Radioactive Class A 1,636 (1016)
South Clive, UT Mixed

GTS Duratek' Radioactive Class A 1,993 (1,238)
Oak Ridge;,TN: ......... - Some Mixed' -

Depleted UF6 Conversion Facility2  -Depleted UFj .,'. .- 1,670 (1037)
Paducah, Kentucky .

Depleted UF6 Conversion Facility2 Depleted UF6  2,243 (1,393)
- Portsmouth, Ohio - - -- -

'Other offsite waste processors may also be used.
2Per DOE-UDS contract, to begin operation in 2005.

. . .1 . .". -... .�:. :,.,
. . . I .. - . . I I - - .. r ': - : ;.
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Table 4.13-2 LLNL-Estimated Life-Cycle Costs for DOE Depleted UFO to Depleted U308
Conversion

I. - r. . -- Page 1 of I
... . ... ., - " . I 1 .

0 C
LLNL-ESTIMATED UFE-CYCLE COSTS FOR DOE DEPLETED UF TO DEPLETED U3O, CONVERSION (A)

(MILLION DOLLARS FOR 378,600 MTU OF DEPLETED UF. OVER 20 YEARS; DISCOUNTED 1996 DOLLARS)
Cove'rsion Capital & Operating Activities , AHF Conversion Alternative HiF Neutralization Conversion Alternative

Technology Department ' 9.84 -. 5.74
Process Equipment 22.36 20.88
Process Facilities 46.33 45.53
Balance of Plant 29.20 30.25
Regulatory Compliance 22.70 22.70
Operations & Maintenance 134.76 198.40
Decontamination & Decommissioning 1.76 1.73

' Total Discounted Costs (1996 Dollars): - 266.95 325.23
- Total Undiscounted Costs 41996 Dollars): 902.6 1,160.1

Undiscounted Unit Costs ($IkgU):

TOTAL (1996 Dollars) 2.38 3.05

TOTAL (2002 Doflars per GDP IPD) 2.64 , 3.39

(a) Source: (LLNL. 1997a)..

AHF: Assumes sale of anhydrous hydrogen fluoride; $77.32 miliion credit assumed.
HF: Assumes sale of calcium fluoride (CAF2) produced from hydrogen fluoride (HF); S11.02 million credit assumed.1-1

I
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Table 4.13-3 - Summary of LLNL-Estimated Capital, Operating and Reguliatory Unit Costs
for DOE Depleted UFO to Depleted U308 Conversion

Page Vof 1

SUMMARY OF LLNL-ESTIMATED CAPiTAL, OPERATING, AND REGULATORY
UNIT COSTS FOR DOE DEPLETED UFe TO DEPLETED U30i CONVERSION (A)

._, ' ' : *. - ;(;UNDISCOUNTED DOLLARS PER KILOGRAMS OF U AS DEPLETED UF,)-*
. - , **- ' :i'AHFA:tematie HF Neutrlization Alternative

Cost Bre'akdo'wn'
1996$ -2002$ -1996$ 2002$

Capital (b) 0.72 0.80 . - .:'0.69 0.76

Operating & Maintenance 1.51 1.67 - 2.22 2.46

Regulatory Compiiance 0.14 0.16 0.14 0.16

Total: 2.38 2.64 3.05.. . 3.39

(a) Unit costs based on Table 4.13-2 costs.

(b) Technology development, process equipment, process facilities, balance of plant and decontamination and
. decommissioning.

.Source: (LLNL .1997a)

Note: Summation may be affected by rounding. *
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* Table 4.13-4 LLNL-Estimated Life-Cycle Costs for DOE Depleted UFO Disposal
-z. Alternatives -.

Page 1 of 1

I,"
I'

* - 'I *., A- i--*-

.. ..... *.1*A... ..... . . ............ . -

LLNL-ESTIMATED UFE-CYCLE COSTS FOR DOE DEPLETED UL0 DISPOSAL ALTERNATIVES
(MlWON DOLLARS FOR 378.600 MLI OF DEPLETED UF. OVER 20 YEARS: UNDISCOUNTED 1995 DOt1ARSI

Depleted U30O Disposal Alternatives

Depleted U3OS Disposal ' Engineered Trench Concrete Vault
Capital & Operating Activities
Waste Form Preparation:

Technology Development 656 6.56
Balance of Plant 26.43 6.43
Regulatory Compliance 26.43 26.43
Operations & Maintenance 2.02 2.02
Decontamination & Decommissioning 0.60 . 0.60

Subtotal (1996 Discounted Dollars) 68.84 68.84

Waste Disposal:

Facility Engineering & Construction
Site Preparation & Restoration 0.89 96.
Emplacement & Closure, 0.61 3.2
Regulatory Compliance 30.61 39.2
Surveillance & Maintenance 40.35 40.35

2.29 2.86.

Subtotal (1996 Discounted Dollars) 86.36 180.17

Preparation & Disposal Discounted Total Costs (1996 Dollars): 155.20 249.01

Preparation & Disposal Undiscounted Total Costs (1996 499.60 742.50
Dollars):

Undiscounted Unit Costs ($IkgU):

TOTAL (1996 Dollars) 1.31 1.95
TOTAL (2002 Dollars per GDP IPD) 1.46 2.17
Source: (LLNL, 1997a)

NE Eniomna Reo. Deem e 2003..__ _ _.

.( '1j
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Table 4.13-5 Summary of Total Estimated Conversion and Disposal Costs
Page I of I

SUMMARY OF TOTAL ESTIMATED CONVERSION AND DISPOSAL COSTS
(UNDISCOUNITED 2002 DOLLARS PER KGU OF DEPLETED UFe)

AHF Alternative HF Neutralization Alternative

Engineered Concrete Vault Engineered Concrete Vault
Cost Items Trench Trench

Depleted UFg Conversion to 2.64 2.64 3.39. 3.39
Depleted U30.

Waste Preparation & Dlsposal 1:46 2.17 1.46 . 2.17

Depleted UFs & Depleted U30e 0.25 0.25 0.25 0.25
Transportation -.

Total Cost 4.35 5.06 5.1 5.81

I . .. t . I 1� 1 -

. L - ) . :

. I . 'I -, , . , - . , '.
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Table 4.13-6 DOE-UDS August 29, 2002 Contract Quantities and Costs

Page I of 1

- DOE-UDS AUGUST 29,2002. CONTRACT QUANTITIES & COSTS

Target Million kgU

UDS Conversion & Disposal Quantities:

FY 2005 (Aug. - Sept.)
FY 2006
FY 2007
FY 2008
FY 2009
FY 2010 (Oct.-July)
Total:

Depleted UFe
(a)

- 1.050
2 7.825 -
31.500
31 .500

- 31.500
26.250
149.625 -

U
(b)

0.710
18.8

21.294
21.294
21.294
17.745
101.147

. . _ . __ . _

Nominal Conversion Capacity (c) and Target Conversion Rate
(Million kgU/yr) 21.3

UDS Contract Workscope Costs (d):

Design, Permitting, Prolect Management, etc.
Construct Paducah Conversion Facility
Construct Portsmouth Conversion Facility.
Operations for First 5 Years Depleted UF. & Depleted U308 (e)
Contract Estimated Total Cost wlo Fee

Million $

27.99
93.96
90.40
283.23

495.58 I

Contract Estimated Value per DOE PR. August 29,2003
Difference Between Cost & Value is the Estimated Fee of 12.6% 558.00

62.42 (7,
Capital Cost without Fee
Capital Cost with Fee
First 5 Years Operating Cost with Fee

Estimated Unit Conversion & Disposal Costs:

212.35
239.10
318.92

Unit Capital Cost (I)
2005-2010 Unit Operating Costs In 2002$
Total Estimated Unit Cost

$0.77IkgU-
-$312kgU

/ 3.92kgUl/

(a) As on page B-10 of the UDS contract F
(b) Depleted UFe weight multiplied by the uranium atomic mass fraction, 0.676. \

(c) Based on page H-34 of the UDS contract
(d) Workscope costs on an UDS contract pages B-2 and B-3.
(e) Does not Include any potential off-set credit for HF sales.
(9 Assumed operation over 25 years, 6% govemment cost of money, and no taxes.
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Table 4.13-7 Summary of Depleted UFe Disposal Costs From Four Sources
Page 1 of I

SUMMARY OF Depleted UF, DISPOSAL COSTS FROM FOUR SOURCES

Costs in 2002 Dollars per kgU
Source

Conversion Disposal Transportation Total

LLNL (UCRL-AR-127650 (a) 2.64 2.17 0.25 5.06

UDS Contract (b) (d) (d) (d) 3.92

URENCO (e) (d) (d) (d) (d)

CEC Cost Estimate (c) 4.93 1.47* 0.34 6.74

(a) 1997 Lawrence Livermore National Laboratory cost estimate study for DOE: discounted costs hI 199
dollars were undiscounted and escalated to 2002 by ERI.

(b) Uranium Disposition Services (UDS) contract with DOE for capital and operating costs for first five years
of Depleted UFP conversion and Depleted U,0O conversion product disposition.

(c) Based upon depleted UF. and depleted U30a disposition costs provided to tihe NRC during Clalborne -
Energy Center license application In 1993.

(d) Cost component proprietary or not made available.

(e) The average of the three costs Is S5241kg U. LES has selected S5.50/kgU as the disposal cost for the
National Enrichment Facility. Urenco has reviewed this cost estimate, and based on Its current
experience with UF, disposal, finds this figure to be prudent
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