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ABSTRACT

This “Standard Review Plan (SRP) for the Review of a License Application for a Fuel Cycle
Facility” (NUREG-1520) 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 construct 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 revuew :

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 Regulations (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 conceming 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 staff's 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
NUREGSs 1280 and 1065.!

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

" Abstract il NUREG-1520
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10 DECOMMISSIONING

10.1 PURPOSE OF REVIEW

The purpose of the review of the apphcant’s decommussronmg plans Is to determme wrth
reasonable assurance that the applicant will be able to decommIssnon the facility safely and in
accordance with NRC requirements.

At the time of the initial license application and again at license renewal, the applicantlicensee
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
{o 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 aclivities 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 apphcant understands the decommissioning requirements and.
procedures, and commits to the protectlon of the health and safety of workers, the publlc and
the environment during decommissnonmg :

Coae

102 RESPONSIBILITY FOR REVIEW
Eﬂ_rnag: - Licensmg Pro;ect Manager

Secondary: Environmental Reviewer .. . -- y
' ’ Technlcal and Financial Specuahsts in the Division of Waste Management

Supporting: Fuel Facility Inspectlon Staff

103 'AREAS OF REVIEW .

The reviewer wnII evaIuate the apphcant’s DFP and/or DP in accordance wrth the “NMSS
Decommissioning Standard Review Plan” NUREG-1727.

Before begmmng to review startlng the DFP. or DP the reviewer should fi rst evaluate the -
applicant’s proposed “Environmental Protection Measures” (SRP Chapter 9) and, specifi cally,
the commitments to minimize waste associated with decommissioning, as well as the "Radiation .
Protectlon Program”™ (SRP Chapter 4) as It applies to radloIoglcaI decontammatlon and
management of radiological effluents. :

Decommissioning . '10-1 " “NUREG-1520



10.4 ACCEPTANCE CRITERIA
10.4.1 RegulatoryRequlrements

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

! 10 CFR 70.22(3)(9) ‘ *Decommissioning Funding Plan”
! 10 CFR 70.25 *Financial Assurance and Recordkeeping for -
: : Decommissioning'" ' .

! 10 CFR 70.38 “Expiration and Termination of Licenses and
Decommissioning of Sltes and Separate Bunldings
or Outdoor Areas” ‘

! 10 CFR 20.1401-1406 “Radiological Criteria for License Termination”

(Subpart E) .

10.4.2 Regulatory Guidance

The “NMSS Decommlssioning Standard Review Plan,” NUREG-1 727 def' nes relevant
regulatory guidance and appropriate acceptance criteria for DFPs and DPs contalned 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 wellas
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 Chapter 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
suspendmg the appllcation 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 apprqpria;e ’
technical assistance in reviewing proposed DPs and financial assurance measures. The '

Decommissioning 10-2 NUREG-1520



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 salisfactory. 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’sflicensee’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/licensee’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, “Domestic Licensing of Special Nuclear
Material.”

Orlando, D.A,, et al., “NMSS Handbook for Decommissioning Fuel Cycle and Materials
Licensees,” NUREG/BR-0241, U.S. Nuclear Regulatory Commission, 1997.

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

Accession #: ML0O13370403

Decommissioning 10-3 NUREG-1520



NUREG-1757
Vol. 3

Consolidated
NMSS Decommissioning
Guidance

Financial Assurance, Recordkeeplng, |
and Tlmelmess

Final Report- - |

Manuscript Completed ‘September 2003
Date Pubhshed Septembcr 2003 ‘

Prepared by .
T.L. Frednchs, E. R. Pogue, M C. Maier, and R.N. Young

Division of Waste Management . - -
Office of Nuclear Material Safety and Safcguards
U.S. Nuclear Regulatory Commxsswn |
Washington, DC 20555- 0001

" State of Tennessee
Department of Environment and Conservation
401 Church Street
Nashville, TN 37243-1532

LES Exhibit 82



- 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 Llcensees
(2) “Characterization, Survey, and Determination of Radlologlcal Cntena” 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 takes a

risk-informed, performance-based approach to the demonstration of compliance. Licensees
should use this guidance in preparing decommissioning plans, license termination plans, final o }
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-1727 (“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 contamed in this NUREG are covered by the requlrements 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.

iii NUREG-1757, Vol. 3
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4 FINANCIAL ASSURANCE OVERVIEW

NRC regulatlons at 10 CFR 30.35, 40.36, 70 25, and 72.30 specxfy the requirements for certain
licensees to provnde financial assurance for decomm:ssnonmg 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 hcensee must provide increasing
amounts of financial assurance as its authonzed possession hmlt mcreases Financial assurance
may be provided in cértain prescribed amounts where the authorized possession limit falls w1thm

 spécified bounds. The threshold quantities and specified bounds are listed in Appendlx A2.
Such licensees must provide the NRC with a certification of financial assurance and the ongmal
financial instruments obtained to guarantee that funds will be available for decommnssxomng 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 provxde 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

pcnodxcally to reflect changes in the cost of decommlsswnmg Later the' mformatlon Is updated
in the DP. ‘ : Ce
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 regulanons
and is summarized in the introduction to Appendix A to this volume.

A DFP outlines the work requiréd to décommission 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 assurne 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 fundmg for dccommxssxomng '

The objective of NRC’s financial assurance requlrements is to ensure that a suitable mechamsm
for financing the decommissioning 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 apphcable 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-1757, 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 gundance to NRC licensees and llcensc applicants on how to demonstrate
financial assurance for decommissioning and, if apphcable, for site control and maintenance
following license termination. It also addresses the financial assurance requirements that apply
when the license will be terminated for unrestncted release and when the license will be
terminated under restricted conditions. Appendnx A establishes a standard format for presenting
the information to NRC that will (a) aid the licensee or license apphcant 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 accomphshcd 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 requii"ed 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 oﬁly to licensees and license applicants covered under the following parts of
10 CFR: ‘ ‘

» Part 30—Byproduct Material. Financial assurance requlrements can be found in 10 CFR 30.35
and 30.36.

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

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

e Part 72~Independent Storage of Spent Nuclear Fuel, Financial assurance requnrements can be
found in 10 CFR 72.30 and 72.54.

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

NUREG-1757, Vol. 3 4-2
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FINANCIAL ASSURANCE OVERVIEW

Other documents also address the decommrssnonmg financial assurance requrremcnts Guidance
on uranium recovery facilities under Part 40 is provnded 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 10 CFR Part 61 is provxded in Revision 1of NUREG—] 199, “Standard Format and '
Content of a License Application fora Low-Level Radlatlve ‘Waste Disposal Facrlrty’
(NRC 1988), and Revision 3 of NUREG—IZOO “Standard Review Plan for the Review ofa
Llcense Appllcatlon fora Low-Level Radloactlve Waste Dlsposal Faclhty’ (NRC 1994)

. 'I'he mformatlon in thls volume is taken dlrectly from the Standard Revnew 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. Whlle there is some dlffercnce in wntmg style, this was the
most efficient means to capture t the contents of the SRP, whtch was recently finalized aftcr
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 preparmg and revnewmg the cost-beneﬁt calculation for the
ALARA analysis. : o ‘

Note that throughout the remainder of this section, the term “hcensee” is uscd generally
to refer to licensees, appllcants, and other responsible parties.

FINANCIAL ASSURANCE DEMONSTRATIONS REQUlRED AT LICENSE

APPLICATION OR RENEWAL

At the time of license apphcatlon or renewal hcensees who are authonzed to possess nuclear
materials in excess of certain thresholds specified in 10 CFR Part 30, 40, or 70 must submit a

" certification of financial 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),

140.36(b)(2), 40.36(d), 70.25(b)(2), 70.25(c)(2), 70.25(c)(3), and 70.25(¢)). 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 hcensces cannot submlt a
prescribed amount of ﬁnancral assurance, they must submnt a DFP ) )

» A DFP is based on a site-specific cost estrmate for decommrssromng.

» Arcertification of financial assurance relies on coverage levels specified in NRC regulations.
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Licensees may choose among a number of different mechanisms to comply with the financial
assurance requirements for decommissioning. The followmg financial assurance “methods” are

_specifically allowed under 10 CFR Parts 30, 40, 70, and 72:

Prepayment Under this method the licensee provxdes advance decommnssnonmg funding in
full using an account segregatcd 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 sinking funid. 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 inqiﬁde 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 requlred by a llcense condntlon, or (b) nf the procedures and actlvmes necessary to carry
out decommrssronmg (and, if applicable, site control and mamtenance) have not been approved

by NRC and these procedures could increase the potentlal health and safety impacts to workers or
the public. : »

A DP must include the following:

* an updated detailed cost estimate for decommissioning,
* a companson of that estimate with present funds set asrde for decommnssromng, and

. a plan for assurmg the avarlabrhty of adequate funds for completron of decommrssromng

. 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 mechamsm(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 appllcable for site control and maintenance.
However, external sinking funds may ot be used to cover costs for 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 (1f 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 adjustmg the cost estimate and assocrated fundmg level periodically over the life of the
facility, (c) a certification of financial assurance by the hcensee that financial assurance has
been provided in the amount of the cost estimate, and (d) one or more financial assurance
mechanisms (including supporting documentatlon) (note that Part 72 lxcensees are not
required to submit the certification of financial assurance of the thlrd |tem (c)or the
mechanisms of the fourth item (d) with the DFP); - ST

'« for a certification of financial assurance, (a) a “certrﬁcatlon 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 submxssxon includes the information summarized above in
addition to the following:

« For a licensee submitting a DFP at the time of license applicatioﬁ 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 mechanismg(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 lléensees
for cases where no deficiencies are found in the submittal is provided at the end of this sectlon

If NRC staff determines that the licensee has not complied with NRC’s requu'ements for .
financial assurance for decommissioning, the staff will prepare a deficiency letter for s1gnatufe 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 mamtam control and security of the financial instruments
once received by NRC.

. The staff will follow NRC Management Dn'ectlve 8. 12 “Decommnssnonmg Fmancxal Assurance
_ Instrument Secunty Program,” to €nsure secunty and control of the instrument. In the eventa
Tlicensee 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. :

S

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 1 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 hkely to be
acceptable to NRC, a licensee should s:mply complete the following steps:

1. Complete Checklist 1 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.

4.7 NUREG-1757, Vol. 3



FINANCIAL ASSURANCE OVERVIEW

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., decommissioning funding plan, certification of financial 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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41 COST ESTIMATE (AS CONTAINED IN A DECOMMISSIONING
" FUNDING PLAN OR DECOMMISSIONING PLAN)

The purpose of the feview of the cost estimate is to ensure that the licensee of 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

partyis unable to'complete the decommxssnomng In addition, if the licensee or responsxblc party
intends to request license termination under restricted conditions, the cost estxmate should be
sufficient to allow an independent third party to assume responsnblhty for all necessary control
and maintenance activities at the site. :

- INFORMATION TO BE SUBMITTED. = . . . , !

The mformatlon supphed by the llcensee or responsnble party should be suft' cient to allow NRC
staff to determine if the cost estimates for decommnssnonmg and site control and mamtenance (f

' apphcable) are reasonable, and were developed in accordance with NRC rcgulatlons and
guidance. NRC staff’s review should verify that thé cost estimates for decommissioning and site
control and maintenance incorporate all of the mformatlon summarized under “Evaluatlon ¥
Criteria,” below. ' : . :

Section A.3 of Appendix A to this volume contams guldance—mcludmg cost estlmatmg
tables—to assist licensees in preparing cost estlmates that will be acceptable to NRC. NRC staff

should use this guidance to the extent nccessary in revnewmg costs estimates submntted by
hcensees

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 Criterié Applieab'lvé, tinIIlCo's‘t'ESti'ﬁ\a'ies for Unrestricted or Restricted
Release

At minimum, all cost estimates for unrestncted or restricted release must meet all mne of the
foIlowmg condmons B S o
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1. The cost estimate meets the applicable regulatory requirements in 10 CFR 20.1403(c),
20.1403(e)(2)(iit), 30.35(e), 30.36(¢), 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:\'/illuc 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 méans_ 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-term
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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. 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.

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

. 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)).

. The cost estimate required under 10 CFR 20.1403(e)(2) (if applicable) for site conirol 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 hcensmg project manager’s knowledge of the site and site operations:

If the contammatlon sources are reasonable the ]1cense reviewer or licensing pro_]ect manager
may either conduct a technical review, of the cost estimate or prepare a Technical Assistance
- ‘Request (T AR) to the Branch Chief of the Decommnssnomng Branch (DCB), for the review of
“the site-specific cost estimate by DCB staff.

If there are deficiencies in the assumed contammatlon 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
Jacility] located at [insert location of facility] according to NUREG-1757, 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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A3 Decommnssnomng F undmg Plans

A decommissioning funding plan (DFP) isa ﬁnancnal assurance demonstratlon that is based ona
site-specific cost estimate for decommnssnonmg the facility. ‘The 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.1. Licensees
who use DFPs must undertake the followmg actlons as summarnzed in Checkhst 3.

. Prepare a site-specific decommissiohin'g Cost estimate (see Section A3,

« Determine the means that will be used to adjust the cost estlmate and associated fundmg levels
periodically over the life of the faclllty (see Section'A.3.2). *

. _Suhmlt‘the required documentanon (seeS{ec_t_lon A.3.3).

| Checklist 3 ‘Decommissioning Fuhding Plans

License Number(s)

Apphcable Parts of 10 CFR (check all that apply) O Part 30 O 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 'edjust the site-specific cost estimate and
associated funding levels penodlcally over the life of the fac1llty (see Section A.3 2)

O Include the necessary documentatlon (see Sectlon A33).
O Include a detailed, site-specific cost estimate that includes the followmg

O  Description of the means that will be used to adjust the 51te-Speclfic cost estlmate and
-associated funding level.

O A certification that financial assurance for decommnssnomng has been provnded in the
amount of the decommnssnonmg cost estimate.

O Include a financial instrument and supportmg documentatlon

A31 Preparmg the Slte-Speclf c Cost Estlmate

In evaluatmg decommnssnonmg cost estlmates, NRC consnders the followmg factors

o the completeness of the estlmate (| e., scope)

» the level of detail presented, and

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

o the estimated decommxssxomng costs (lncludmg ]abor costs nonlabor costs, and a contingency
" factor), and : : .

+ key assumptions.

These parts of cost estimates are discussed separateiy below and have becn mcorporated into the
cost estimatmg tablcs at the end of Section A 3

A3.11 Facmty Descrlption

The facility description provxdes the basnc context of the estimate It should mclude both gencral
and specific information, including the fo]]owmg

+ license number and type; .
* specific quantmes and types of matenals authonzed by the hcense (e 8- by specific |sot0pe)

. gencrai discussmn of how ltcenscd materiais are used in the licensee’s operations, :

~» -description of facility buildings, rooms, and grounds, including the number and dlmensmns of
areas (e.g., laboratories) that requnre decontamination; -~

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

¢ levels of contamination; and N

+ quantities of materials or waste accumulated prior to shipping or disposal (if applicablejl

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

1

The cost estimate must account for the costs of all phases of the decommnssnomng process. The
estimate should itemize each of the major décommissioning 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,? 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).
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A.3.1.2.3 Contingency Factor

" Because of the uncertamty in contammatlon levels, waste dlsposal 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 ehmmated 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 apphes a 25 percent contingency
factor to all estimated costs assocxated with decommtssnonmg various reference facilities..

A.3.1.3 ~Key Assumptions:

Key assumptlons used in the decommissioning cost estimate should be identified and adequately
justified. For éxample; claims of low levels of contammatlon should be supported by test results
or by adequate discussion of how the licensed matenals are used throughout the facrhty Unusual
items, such as disposal of radioactive materials at zero costs, should be supported by relevant
information (e.g., dlsposal agreements, contracts, or other information). In general justifications
based on “past experience” are likely to be 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. :

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 facnhty 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(g), 40.36(d), and 70.25(e), licensees
who use DFPs must submit the following to NRC:

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

« adescription 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

o anoriginally 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.

NUREG-1757, Vol. 3 A-30
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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) ihrough submittal of
information in tabular form as suggested by the NUREG. Therefore a matrix showing
compliance requirements and commitments is not provided herein.

.. :NEF Safety Analysis Report - i " ' Revision 2, July 2004 |
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referenced chapters listed below:

101 SITE-SPECIFIC COST ESTIMATE

10.1:.1 :'Cost Estimate Structure' o

The deoommlsslonlng cost estnmate is comprised of three baslc parts that Include , ‘ B

A facllrty descnption

. The estlmated costs (includlng Iabor costs non labor costs, and a contlngenoy factor)

o AKeyassumptions. :

10.1.2  Facility Description

The NEF is fully described in other sections of this License Apphcatlon and the NEF lntegrated
Safety Analysis Summary. Information’ relatlng to the followrng toplcs can be found in the )

K

A general description of the tacnhty and plant processes Is presented in Chapter 1 General
Information. A detailed description of the tacullty and plant processes is presented in the NEF
Integrated Safety Analysis Summary. ~ - . -

A description of the specmc quantities and types of licensed matenals used at the taculrty ls ’
provided in Chapter 1, Section 1.2, lnstltuttonal Information. .

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

10.1.3 - .Decommlsslonlng Cost Estimate
101 3 1 Summary of Costs

The decommlsslonlng cost estlmate 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 prowslons 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 practlcable 'However, specific information such as numbers of components and unit

rates have been intentionally excluded to protect the classilled nature of the data.

NEF Safety Analysis Report ' . -Revislon 3, September 2004 |
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" The remaining 3% of the decommissioning costs are for the remalning systems and . - :
components in other buildings. Since these costs are small in relation to the overall cost N
estimate, the cost data for these systems has also been summarized at the same level of detalil
as that for the Separations Building Modules.

The decommissioning pro]ect schedule is presented in Figure 10.1-1, Nationai Enrichment
Facility ~ Conceptual Decommissioning Schedule. 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 havs been
permanently terminated.

10.1.3.2 Ma]or Assumptlons

Key assumptions underiying the deoommissionmg cost estimate are listed below:

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

e Costs are not included for the’ removai or disposal of non-radioactive structures and
materials beyond that necessary to terminate the NRC license.

 Creditis 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 W,
decommissioning. .
~» Decommissioning activities will be performed in accordance with current day regulatory
_requirements.

¢ LES willbe 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 disposntion 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 Deco'mmlssioning Strategy

The plan for decommlssioning isto promptly deoontaminate 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 (i.e., immediaté dismantlement), avolds 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 assoclated with the SAFSTOR (i.e., deferred dismantlement) option

NEF Safety Analysis Report Revision 6, May 2005 |
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At the end of useful plant life, the enrichment facility 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 thé site
infrastructure will remain. All remaining facilities will be decontaminated where needed to .
acceptable levels for unrestricted use. .Confidential and Secret Restricted Data material, -
components, and documents will be destroyed and disposed of in accordance with the facnl:ty
Standard Practice Procedures Plan for the Protectlon of Classified Matter.

Depleted UFe (talls), if not already sold or otherwnse dlsposed of pnor to decommlsslonlng, 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 matenal will occur at the plant snte but at llcensed
facilities located elsewhere. :

Followmg deoommlsslonlng, no part of the lacnlltles or site wull temaln restncted to. any specmc
type of use. :

. :Actlvmes requlred lOr decommlssnonmg have been identified, and decommlsslonlng costs have

been estimated. Activities and costs are based on actual decommissioning éxperience in

. Europe. Urenco has a fully operallonal dismantling and decontamination facility at its Almelo,

Netherlands plant. . Data and experience from this operating facility have allowed a very reallstlc

_estimation of decommlsslonlng requirements. Usmg this cost data as a basis, financial -
" arrangements are made to cover all costs required 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 submmed at alater
“ date in accordance with 10 CFR 70.38 (CFR, 2003a). S

The remaining subsections describe decommissioning plans and funding arrangements, and
provide detalils 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 desngn that faculltate decontammatlon and
decommissioning are described below. P

NEF Safety Analysis Report - . -December 2003
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10.1.5.2 Radloactive Contaminatlon Control C . . | S \J

The following features pnmanly serve to mmimize the spread of radioactive contaminatlon
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 normai 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 Fioom
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 decommissionmg

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 wrli
reduce waste volume during decommissioning

NEF Safety Analysis Report December 2003
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10 1 5.5 Health and Safety

. Ample access is provided for efficient equipment drsmantllng and removal of equipment that

may be contaminated Thrs minrmizes the tlme of worker exposure

e .Tanks are provided wrth accesses for entry and decontaminatron "Design provnsions are

also made to allow complete drainrng of the wastes contained in the tanks

.....

e ,Connections in the process systems provided for requrred operatron and maintenance allow

for thorough purging at plant shutdown. This will remove a signrfrcant portion of radroactive
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 radlation

‘., Worker access to contamrnated areas is controlled to assure that workers wear proper

‘ protective equipment and lrmrt their time in the areas
10.1.54 Management Organlzation

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 nurnbers of experienced and knowiedgeabie
personnel are available to perform the technical and administrative tasks requrred to
decommrssion the facilrty L

' LES rntends to be the prime Decommissionrng Operatrons Contractor (DOC) responsrbie for
.- 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
campalgns. LES also plans to secure contract services to supplement its capabilities as
necessary.

[
) .

Management of the decommrssroning program wrll assure that proper trammg 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 voiumes and

worker exposure to hazardous and radioactive materials. -Qualified contractors assisting with
decommissioning will likewise be 'subject to facility training requirements and procedural
controis

4. e T -
N N

As wrth normal operation, the polrcy during decommissionmg shall be to keep individual and

_collective occupational radiation exposure ‘as low as reasonably achievable (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.

NEF Safety Analysis Report " * " December 2003
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10.1.5.6 Waste Management e ’ : ., ' ' AN

Radioacnve and hazardous wastes produced during decommissionlng 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 Centrol

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 decommissionlng of the facuhty 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 _ 3
and around the facility, equipment, or site. These records may be 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, quantnies, forms, and
concentrations.

2. As-built drawings and modifications of structures and equipment in restricted areas
where radioactive materials are used and/or 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 conceming 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 RestriEied Areas as defined under
10 CFR 20.1003; (CFH 2003c)

(i) All areas outside of Restricted Areas that requxre documentauon specified in item
1 above;

NEF Safety Analysis Report December 2003
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(i) © All areas outside of Restricted Areas where curfent and prevtous wastes haVe
“ ' been buned as documented under 10 CFR 20: 2108 (CFR, 2003d), and

(iv) Al areas outslde ot Restricted Areas that contain material such that it the ||cense
.+, expired, the licensee would be required to either decontaminate the area to meet
. the criteria for decommissloning in 10 CFR 20, subpart E, (CFR, 20039) or apply
for approval for disposal under 10 CFR 20.2002 (CFR, 2003f). ..

4 Records of the cost estimate performed for the decommissioning funding plan or of the

. ‘amount certified for decommlssioning, and records of the funding method used tor
: assunng funds if either a fundrng plan or certmcatlon is used ‘ -

-

3 10 1 6 ' Decommlsslonlng Process

-10 1.61 Overvlew

Implementation of the DECON alternative for deoommissionrng may begrn |mmed|ately following
Separations Building Module equipment shutdown, since only low radiation levels exist at this
facility. In the phased approach presented herein, 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 in the next three
years, and then Separations Building Module 3 in the final three’ years ‘Terminationof -~
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 schematlc of
the NEF decommissioning schedule is presented in F'gure 10.1-1, NEF Conceptual
Decommrssroning Schedule .

Prior to beglnnlng decommrssuonrng operatrons, an extensive radlologrcal survey of the facrhty
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 Deoommrssionlng Plan

to be submitted to the NRC. ‘The Decommissioning Plan will be prepared in accordance with
-~10 CFR 70.38 (CFR 2003a) and the apphcable gurdance provrded in NUREG 1757
(NRC 2003)

Deoommissiomng activities wil generally inc!ude (1) mstallatron of deoontamlnatron factlrties

(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 sale of 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

NEF Safety Analysis Report - """ Revision 2, July 2004 |
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. the facihty 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 from systems providing UFg containment, systems in direct support of enrichment
(such as refrigerant and chilled water), radioactive and hazardous waste handling systems,

. contaminated HVAC filtration systems, etc. The remaining site infrastructure will include
services such as electrical power supply, treated water, ﬂre protection HVAC, cooling water and
communications.

Decontamination of plant components and structures wil 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 thatis 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 UFg tails remalnlng on site wnll be removed during deoommissiontng Depending on
‘technological developments oocurrlng prior to plant shutdown, the tails may have become
marketable for further enrichment or other processes.- The disposition of UFjg 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 portlons of the bualdmgs wnll be decontamlnated 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 dunng normal operation will maintain the other areas of the snte
clean.

' When decontamination is complete, all areas and facilities on the sité 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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"Decontamlnatlon Facrlrties

10.1 6 2 Decontamlnatlon Faclllty Construction

New facrlrtres for decontamlnatlon can be installed in exrstrng plant burldmgs to avold
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 facrlrtles are descnbed in Sectlon 10.1.7,

Co e

- 10. 1 6 3 System Cleanlng

‘,;10 1 6 4 Dlsmantllng

Atthe end of the useful lrfe of each Separatlons Burldrng Module the ennchment process ls shut
down and UF;g 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 approxrmately three months.

1,

Drsmantlrng ls srmply a matter of cuttlng and drsconnectrng all components requrrrng removal.
The operations themselves are simple but very labor intensive. They generally require the use

.of protectrve clothrng The work process wrll be optrmlzed consrdenng the followrng

4

5 A 'Mrnlmrzrng the spread of contamlnatlon and the need for protectrve clothrng

e Balancing the number of cutting and removal operatrons wrth the resultant decontamrnatron
and drsposal requrrements ‘ %

. 'Optrmlzrng the rate ot drsmantlrng wrth the rate of decontamlnatron facrlrty throughput

. '»Prowdrng storage and Iaydown space requlred as impacted by retnevablllty, crrtlcalrty
. « safety, security, etc "

Balancrng the cost of decontamlnatron and salvage wrth the cost of dlsposal

.~ l

| ”Details of the complex optrmlzatlon process wrll necessanly be decided near the end of plant

. 10.1.6.5 Decontamination ... ... ...,

life, taking into account specific contamination levels, market conditions, and available waste
disposal sites. . To avoid laydown space and contamination problems, drsmantlmg 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. - .- . . .~ . .

e
Sy
TR TS

The decontamination process is addressed separately in'detail in Section'10.1.7.
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'10.1.6.6 Salvage of Equipment arid Materlals

' ltems to be removed from the facrhtles 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 wnll 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 dunng 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 normal joperation. Wastes
will consist of normal industrial trash, non-hazardous chemicals and ﬂulds. 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 precipltated from citric acid decontamination solutions. Itis estimated that
approximately 5,000 m® (6,539 yd®) of radioactive waste will be generated over the nine-year
decommissioning operations period. (This waste is subject to further volume reduction
processes prior to dtsposat)

Radioactive wastes quI ultlmately be dlsposed of in Iicensed low-level radioactlve 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 dunng 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, 2003g).

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

.NEF Safety Analysis Report ' December 2003
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natural background radiation of the area; theréfore it provrdes a datum for measurements which

. determine any increase in levels of radloactnvsty

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 22U, transuranic alpha-emitters and trssron product residues is necessary for
the decontamination process. Only contamination from 22U, 25U, 2!U, and their daughter -

: products will require handling by decontamination processes. ‘The primary contaminant

throughout the plant will be in the form of small amounts ol UO:F,, with even smaller amounts of
UF, and other compounds. T D ST

10 1 7.2 Facllltles Descrlption

A decontamlnatlon facrhty will be requrred to acoommodate decommrssiomng “This speciahzed
facility is needed for optimal handling of the thousands of centrifuges to be decontamlnated
along with the UFg 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 tnstalled in existing plant burldlngs (such as the Centrrtuge Assembly Burldlng)

The decontamrnatron facility will have four functional areas that tnclude (1) a drsassembly 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 specrallzed décontamination area. However,

- due'to various sizes and shapes of other plant components needing handling, the dtsassembly

area, buffer stock areas and scrap storage areas may not be shared. Barriers and other "
physical measures will be installed and admlnrstratrve controls Implemented as needed to limit
the spread of contamination.

Equipment in the decontamination facility is assuméd to include: = ™

¢ Transport and manipulation equipment
J Dlsmantlrng tables for centnfuge externals .

. Sawing ‘machifies

NEF Safety Analysis Report ' - -+ Décember 2003
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'z Dlsmantling boxee and tanks, for centrifuge intemals
[ Degreaseré ’

« Citric acid and demineralized water baths

'o Contamination monitors

e Wetblast 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 decommlssioning activities will be developed and approved by
plant management to minimize worker exposure and waste volumes, and to assure work is
carried 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 dlsmanlled then processed through 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 radioactively 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

NEF Safety Analysis Report : December 2003
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¢ - Removal of top flahge, and withdrawal and disa_sse}nbly of internals .

o Degreasing of items as required

o Decontamination of all recoverable items for smelting

o 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
mads 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.

10.1.7.5 Décommlsslonlng 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 8. 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 operatlons 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 Decommlsslonlng Fundlng Mechanlsm

" 'LES intends to utilize a surety method to provrde reasonable assurance of decommissiomng

funding as required by 10 CFR 40.36(e)(2) (CFR, 2003h) and 70.25(f)(2) (CFR, 2003i). .

-Finalization of the specific financlal instruments to be utilized will be completed, and slgned )
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 decammissioning 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 provrded in Sectron 1.2.5, “Special Exemptrons or Speclal

. Authonzatlons

The surety method adopted by LES wrll provrde an ultimate guarantee that decommlsslonlng

...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-1757 (NRC, 2003). Accordingly, LES intends that its surety method wrll |

contain, but not be limited to, the following attributes:

o ,The surety method wrll be open-ended or, rf wrrtten for a specmed term, such as flve 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 fails to .

<~ provide a replacement acceptable to the NRC wrthln 30 days after recelpt of notmcatlon of
_‘cancellation STV R Ly .

°. The surety. method wrll be payable to a trust establlshed for decommissroning 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 atrustee and whose trust operatrons are regulated and examined by a Federal or State
agency o : o

e -The surety method wrll remaln in effect untnl the NRC has termmated the lrcense

e Unexecuted coples of the surety method documentatron are provrded In Appendlces 10A
-through 10F.- Prior to LES receipt of licensed material, the applicable unexecuted coples 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.
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10.2.2 Ad]uetlng Decommlsslonln'g.Costs and Funding - . ' )

In accordance with 10 CFR 40.36(d) (CFR, 2003h) and 70.25(e) (CFR, 2003i), 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 antlclpated operation of additional
Separations Bunldlng Modules and accumulated tails.

As required by the appllcable regulations 10 CFR 70.25(e) (CFR 20035), 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 assoclated 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 financlal 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 & ag
incremental basis and to providing the NRC revised funding instruments that reflect these - T
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 fundlng instrument would be provided to the NRC.

For the first triennlal perlod 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 nofinal 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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\__/ j 10 2.3 Recordkeeplng Plans Related to Decommlsslonlng 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 matenals), (3) original and modified
cost estimates of decommissioning; and (4) original and modified decommissioning funding
instruments and supporting documentation.
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/) 103 | TAILSDISFOSITION . . ..

The drsposttron of tails from the NEF is an element of authorized operatlng actrvrtres It mvolves
neither decommlsslonlng waste norisita part of decommlssronlng activities. The drsposal 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 authonzed
by the operating license and subject to separate disposition requirements. Such costs dre 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 (CFFt 20031), and are
‘not subject to the ttnanclal requirements appllcable to mill tatlrngs .

-Nevertheless, LES intends to provrde for expected tails dtsposrtion costs (even assummg
-ultimate drsposal as waste) during the life of the facility. Funds to cover these costs are based
on the amount of talls generated and the unlt cost for the dlsposal of depleted UFe. .

Itis antrcrpated 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 productton of
tails over 30 years of operation. Actual tails production will cease prior to the end of the license
term as shown in Figure 10. 1-1 NEF Conceptual Decommlssionlng Schedule

Waste processmg and disposal costs tor UF; talls are currently esttmated 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 DUFg to DU;0; and the dtsposal of DU;0g product, and the transportatrcn of DUFg

_/ and DU,;0s. The cost estimates were obtained from analyses of four sources:'a 1997 study by
the Lawrence Livermore National Laboratory (LLNL) (Elayat, 1997), the Uranium Drsposrtron
=" 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 Clarborne Enrrchment Center (CEC) lrcense appllcatlon (LES, 1993a) in the 1990s.

“The four sets ‘of cost estimates obtatned aré presented in Table 10. 3-1; Summary Of Depleted

" UF¢ Disposal Costs From Four Sources below, in 2002 dollars per kg ot uranium (kg U). Note
that the Clarborne Energy Center cost had a greater uncertalnty assoclated with it. The UDS

" contract does not allow the component costs for conversion, disposal and transportatlon tobe
estimated. The costs in the table indicate that $5.50 per kg U ($2.50 per Ib U) is a conservative
and, therefore, prudent estimate of total depleted UF; 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 on rts current cost tor UBC drsposal tmds this trgure to be prudent

In May 1997 the LLNL publrshed 'UCRL-AR- 127650 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 for the Department of Energy’s (DOE's) Draft 1997,

" Programmatic Environmental Impact Statement (PEIS) (DOE, 1997) on alternative strategles for
management and disposition of DUFe.  The LLNL report is the most comprehensive assessment
of DUF; disposition costs for alternative disposition strategies available in the public domain.
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The technical data on which the LLNL report is based ls principally the May 1997 Engineenng
Analysis Report (UCRL-AR-124080, Volumes1 and 2) (Dubrin, 1997).. . ~—

When the LLNL report was prepared in 1997, more than six years ago, the cost estimates in it
“were based on an inventory of 560,000 MT of DUFs, 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
UF8 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 DUF; quantities are about 3.6
: times the annual production rate of the proposed NEF.

The LLNL cost analyses assumed that the DUFg would be converted to DU:,OB the DOE's
preferred disposal form, using 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 (CaF;). The LLNL
cost analyses assumed that the AHF and CaF, 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-estrmated hfe-cycle capital, operating, and
regulatory costs, in 2002 dollars, for conversion of 378,600 MTU over 20 years, of DUFg to
DU,05 by anhydrous hydrogen fluoride (HF) processing, followed by DUsoa long-term storage
disposalin 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 :'A \}‘..4
_for under ground mine disposal. The discounted 1996 dollar costs in the LLNL report were o
undiscounted and escalated to 2002 dollars. The LLNL hfe—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 COmpetrtrve 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 responsrble 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 DU,Og.

UDSis a consortrum formed by Framatome ANP Inc., Duratek Federal Services Inc., and Bumns
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
_beincluded 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 DUF to DU,Og ¢ conversion. The suppher has

- been convemng DUFe to DU303 onan industnal scale smce 1984

: The CEC costs glven in Table 10 3-1 are those presented to John chkey of the NRC in the
- CEC letter of June 30, 1993 (LES, 1993b) as adjusted for changes in 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 yearsoldand
was based on thé information available at that time.- The value of $5.50 per 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 decommissloning 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 kgU 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 DUF (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 Government 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 dlsposntlon 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 UFg Tails Conversion and Disposal for
additional details.
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Table10.1-1A Number and Dimensions of Facflity Components -
Page 1 of 1

Separations Modules (Note 1)

Numberof .- -

 Component Components

""" Diménsions of Components . ' | Total Dimensions

Glove Boxes

Fume Cupboards

Lab Benches

Drains . .

Floors .. .

Walls© .. '..- o . o ‘ j : . ' 3 . B

Cellings . -

j Ventnlatlon/Ductwork

1 Hot Cells

'l Equipment/Materials "

| SoitPlots !

‘Storage‘l'anks B o T PR
Storage Areas !

.1 Radwaste Areas

‘| Scrap Recovery Areas

Maintenance Shop -

Equipment

Decontamination Areas
Other ;

- Notes

s

1. More than 97% of the decommlssioning costs tor the taclhty are attnbuted to the dlsmantting,
"decontamination, processing, and disposal of centrifuges and other equipment in the Separations
‘Bullding 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, 1o the extent practicable. However, specific information regarding numbers of
components, dimensions of components, and total dnmensions  has been intentionally excluded
to protect the classified nature of the'data. =
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Table 10.1-18° Numbera

nd Dimensions of Facility Components

Page 1 of 1 E
Decommission Decontamination Facility
Number of
Component Components Dimensions of Components Total Dimensloqs
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) .
wide
Sinks 8 Standard Iaboratot;)t/l :!:1:3 and hand wash (Note 1)
Drains 8 Standard laboratory type drains (Note 1)
Floors 1 Lot (Note 2) (Note 1) (Note 1)
Walls 1 Lot (Note 2) {Note 1) (Note 1)
Cellings 1 Lot (Note 2) (Note 1) (Note 1)
. Various sizes of ductwork ranging from 3 to
Ventilation/Ductwork (Note 3) 18 inches plus dampers, valves and flexibles 640 feot
Hot Cells None NA NA
. Various pieces of equipment Including citdc
Equipment/Materials 20 cleaning tanks, centrifuge cutting machines (Note 1)
Soil Plots None NA NA
Storage Tanks 1 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 )
Decontamination Areas None NA NA
Hand tools and consumables that become
: contaminated while carrying out dismantling
Other 1 Lot (Note 2) and decontamination work, unmeasured work (Note 1)
and scaffolding
Notes:

1. Total dimensions not used in estimating mode!.
2. Allocation based on Urenco decommissioning experience.
3. Total dimensions provided.
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"Fable 10.4-1C

Number an'd'Dimensior_ts of Fgcilitfr Components *

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

) - “Page 1'of 1
Technical Services Building
. . Numberof . - ..
Component . Components Dimensions of Components Total Dimensions
Glove Boxes ‘- None R NA - - NA
- : ep . Standard laboratory fume cupboards, ' ‘
Fume Cupboards 18 approx 6.5 - 8 feet high x 5 feet wide (Note 1) . -
- . , Vartdde.z sizes of lab and workshop benches ranging . SR
Lab Bet)cbes 25 ~from 6.5 - 13 feetlong by 2.5 feet wide . (Note 1)
Standard laboratory slnks and hand wash baslns plus -
Sinks 12 larger sinks for laundry - (Note 1)
Drains 1 Standard Laboratory ty%?a?r:alns plus larger Iaundry ~ (Note 1) _
. - - Floor area covers all Workshops and Labsinthe - oo
Floors - (Note 3) Technical Services Bldg that may be exposed 1o 26,340 18
o - ' __contamination
. . .| - - Wall area covers all Workshops and Labs inthe - C N
Walls . -(Note 3) - Technlcal Services Bidg that may be exposed to 40,074 1 ,
. : - - contamination - - Lo ‘
Ceillng area covers all Workshops and Labs in the
Ceilings (Note 3) Technlcal Services Bldg that may be exposedlo 26,340 ft2
" contamination ) )
Ventilation/ Various pleces of equipment including, filter banks, oL
Ductwork (Note 3) extractor fans, vent stack, dampers and approx 2,034 teet
o 2,034 feet of large and small ductwork ° .

‘| Hot Cells None NA : - NA
Equioment/ - Various pleces of equipment lncludmg. mass - - o
Mgt e‘:'l als 57 spectrometers. washing machines, hydraulic lift tables. {Note 1)

: ‘cleaning cabinets ” S
Soil Plots None NA ] - NA
Storage Tanks 1 Waste oil storage tank (53 gal) . . (Note 1)
Slorage Areas 2 - Storage area for product removal, dmy pumps (Note 1)
.Radwaste Areas None NA NA
Scrap Recovery . -
Areas -+ None NA - NA
Maintenance : - y
Shop .None . NA . NA
Equipment . “ ) -
Decontamination None o NA’ NA
Areas L e
Hand tools and consumables that become
contaminated while carrying out
Other 1 Lot(Note 2) dusmanttmgldecontamlnatxon work, unmeasured work . (Note 1)
. . _,and scatfolding .
Notes:

NEF Safety Analysis Report

Revision 2, July 2004 |




" Table 10.1-1D Number and Dimensions of Facility Components

Page 1 of 1

Gaseous Effluent Vent (GEV) System Throughout Plant

Component. c’:‘;’gg:";:{s Dimensions of Components Total Dimensions
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
Ceilings 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
EquipmentMaterials None NA NA
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
Sggg)::ae;Laﬁon Areas None NA NA

Hand tools and consumables that become ‘
Ot Hotoz) | onamesedutle amiog ot (to 1

unmeasured work and scaffolding

Notes:

1. Total dimenslons not used in estimating model.
2. Allocation based on Urenco decommissioning experience.
3. Total dimensions provided.
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Table 10.1-1E Number and Dimensions of Facuhty Components

‘Page 1.0f 1

Blending and Sampling N
. Numberof -. - T ' : UL
" Component __ -Compone:ls - Dimensions of Components  Total Dimensions .

Glove Boxes " ‘None T . NA . NA - L

‘Fume Cupboards None NA : NA

Lab Benches None " NA : NA

Sinks None . = “NA~ . NA

Drains - ~None ‘ ] NA . ) NA

Floors ' ‘None (Note 4) - e NA_ .. NA

Walls . .0 None (Note 4) - - NA- : NA

1 Ceilings ~.. - None (Note 4) NAC L T T NA _

. Covered in GEV " . " Coveredin GEV - -
Ventilation/Ductwork System estimate Covered in GEV System eslimate . Syslem estimate |
Hot Cells - None . .. NA L .- NA L

: " (Noto3) ‘Various slzesl,) gz;g;:gggg(sranglng lrom 246110t
EquipmentMaterials 38 Valves Variou; ggﬁ::;xghga’:&?"?g ég%’::gﬁ to (Note'1)
Various pieces of equipment including hot - : -
12 . . boxes and traps _ . (Note 1) . ... :
.Soll Plots None -~ - NA ' " NA
Storage Tanks " None T NA NA -
Storage Areas None NA i NA
Radwaste Areas None = NA 1 - NA L
‘Scrap Recovery Areas None ~ NA ' NA
Maintenance Shop None NA NA
Equipment ~ S :
Decontamination Areas Nqng .o e NA D NA '
7 " '| Hand tools and consumables that become
: v | .- contaminated while carrying out. iy
Other 1Lot (Note 2) dismantling/decontamination work, (Note 1),‘_
unmeasured work and scaffolding
Notes: A

1. Total dimensions not used in esttmatmg model.

2. Allocation based on Urenco decommissioning experience.

3. Total dimensions provided.

4. No floors, walls or ceilings are anticipated needing decontamination.
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.'i‘able 10.1-1F Number and Dimenslons of Facility Components

Page'1 of 1
Centrifuge Test and Post Mortem
S Number of g
Component Components Dimenslons of Components Total Dimensions
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 foet (Note 1)
wide )
. Standard laboratory sinks and hand wash
Sinks 2 basins plus larger sinks for laundry (Note 1)
Drains 2 Standard _laborlaat::’rly‘(j gp: rig“ralns plus larger (Note 1)
Floors None (Note 4) NA NA
Walls None (Note 4) NA NA
Cellings None (Note 4) NA NA
Ventilation/
Ductwork None NA NA
Hot Cells None NA NA
) (Note 3) Various sl;es of pl;:g-g:lrzcoranglng from DN16 164 fest
EquipmenV ’ Various types of valve ranging from 0.6 to 1.6
Materals 56 Valves Inches and manual to control (Note 1)
Various pleces of equipment including feed
7 take off vessels and traps (Note 1)
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
Decontamination None NA NA
Areas
Hand tools and consumables that become
contaminated while carrying out
Other 1 Lot (Note 2) dismantling/decontamination work, (Note 1)
unmeasured work and scaffolding
Notes:

1. Total dimensions not used in estimating model.

Eal S

. Allocation based on Urenco decommissioning experience.
Total dimensions provided.
No floors, walls or ceilings are anticipated needing decontamination.
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Table 10.1-2- Planning and Preparation -
’ " Page 1of1

(Man-days) (Man-days)

ae -l - |, tLabor’ " | Labor Labor - | Act
R | 6000) 1 (mutt-functional) | Management | (Man-days) | (Months) .

Project Plan & Schedule 100 |- 0 178

o U] 4

Site Characterization Plan 200

356"

o | 4

Site Characterization™_ " 300 7|, 82 368

144 4.

1,969

T () 7\ “4200 | - 82

Decommissioning Plan’ 350 |00 . 622 o 7 6. -t
1 NRC Review Period O R | B 89 T o7} 12
| Site Services Specifications 100, {.. 0O 178 o 2
| Project Procedures - 100 | .. o 78 | o 4.

| -mote 1) .

?--A--;ANote: o

2" -1 'Some activities will be conducted in parallel to achieve a 24 month time frame.” - " .
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" Table 10.1-3 Decontamination or Dismantling of Hadloacnve Components

(Man-Hours).
Page1of 1
Other Buildings (Note 1)
Component 3993100':1 Craftsman St(xﬁggl;lfn Mas:geegent H?ﬁ?{gg;’m
_ (Note 4)
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 'at
'] Floors 647 129 111 136
Walls 422 84 72 89
| Ceilings 275 55 47 58
Ventitation/Ductwork 8,468 1,693 1,447 1,780
| HotCells 0 0 o 0
EquipmenVMaterials 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 o . 0 0
Scrap Recovery Areas 0 0 0
Maintenance Shop 0 0
Equipment Decontamination Areas 0 0 0
Other 1,913 382 327 402
TOTALHours | -- 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 Centnfuge Test and Post Mortem
A 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.
NEF Safety Analysis Report Revision 4, April 2005 |



Table 10. 1-4 Restoratmn of Contamlnated Areas on Facnhty Grounds

(Work Days)
Page 1 of 1
Activity ;% .| Labor | “Labor " |- Labor | : Labor Labor Labor
. L Calegory | Category | Category | Category. | Category| Category
, Backﬁll and Restore Site (Note 1) : % S o R A ’
N ot U TOTALY o o} o
P .

Note:. o

. 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 approxlmately 33 000 it
- - . Evaporative Basin material (33,000 it is based on a $30/t° disposal cost and includes the cost
: of excavation ($5. OOIyd:’ which includes labor and equipment costs) and cost of transportation
777($4.00/mile for approximately 1,100 miles from the NEF site 1o the Envirocare facllity in Utah).

Based on Urenco experience other areas outside oi the plant buildmgs are not expected to be
o contaminated.™™ -~ =~ ~
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Tablo 10.1-5 __ Final Radlation Survey

Page 1of1--
Labor Labor Labor Activity.
Activity (C°8ts) Shift-worker |.. Projoct HP&S Duration
_ $000 (multi-functional) | Management | (Man-days) | (Months)
. (Man-days) . (Man-days) ]
Prepare Survey Plans and Grid '
Areas 500 439 334 360 8
Collect Survey Readings and :
Analyze Data 1,400 1,261 343 1,013 18
(Note 1)
Sample Analysis 568
Final Status Survey Report and
NRC Review .. . . 300 0 533 ° 8
Confirmatory Survey and Report 200 355 - 0 6
Terminate Site License 100 - Y 178 0 2
' TOTAL| 2500 1,700 2,311 1373 | (Note2)

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 activitles will be conducted in parallel to achieve a 36 month time frame.

NEF Safety Analysis Report

Revision 4, April 2005 |

sLmm

~.

N/



N

i Table 10.1-6 Slte Stabilization ‘and Lor_mg-Term Surveillance

(Work Days)
' ‘Page' 1 of 1
Aciivity Lebor ‘| “Llabor | Labor . Labor Labor Labor
- Category | Category '| Category | Category Category | Calegory
{Note 1) NA | NA - NA NA CNAT CNAC
Note

) 1. " Urenco experlence with decommlssioning gas centnfuge uranlum ennchment plants has been

..that there is no resultant ground contamination. As a result, site stabilization and long-term’ '

NEF Safety Analysis Report
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(Based on a 7.5 hr Working Day)

Page 1 of 1

Table 10.1-7  Total Work Days by Labor ‘Category -

Task

Shift- worker
{mutti-functional)

Craftsman

Supervision

Project
Management

HP&S

Cleaner

Planning and Preparation
(see Table 10.1-2)

82

0

0

1,969

144

0

Decontamination and/or
Dismantiing of Radioactive
Facility Components

(Note 2)

58,067

1,896

6,156

1,478

1,828

2,807

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

Final Radiation Survey
(see Table 10.1-5)

1,700

2,311

1,373

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

Notes:

1. Cost estimate is activity-based.

2. 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.
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“Table 10.1-8  Worker Unit Cost Schedule

; Pageof1

i |eshifeworer | oo e N
; ‘Labor Cost Component - | - (multlk’ Crafisman | Supervision Management HP&S Cleaner.
Lo e T e - e lunctlonal) Lo . . - o =
| Salary &Fringe ($/year) | 73,006 ‘65,184 | 96,000° 120,000 96,000 73,008
' Overhead Rate (%) excluded excluded excluded excluded excluded | excluded
1 | ~ Total Cost Pei Year ($) - 73,006 i 65,184 " 96,000 120,000 96,000 |- 73,006 .
- | Total Cost Per Work Day y VT I . . o
($/day) (Note 1) 342 + 306 450 563 450 .. "342

Note: ... .. -

'
t

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

NEF Safety Analysis Report
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Table 10.1-9  Total Labor

($000)

Page 1 of 1

Costs by Major Decommissioning Task

Task

Shift-worker
(multi-functional)

Craftsman

Supervision

Project
Management

HP&S

Cleaner

Planning and Preparation
{seo Table 10.1-2)

28

0

0

1,109

65

0

Decontamination and/or
Dismantling of Radioactive
Facility Components

19,175

579

2,770

832

823

991

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

Final Radiation Survey
{(see Table 10.1-5)

581

1,301

618

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

Note:

1. Cost estimate is activity-based.

NEF Safety Analysis Report
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Table, 10 1-10° Packaglng, Shipping and Disposal of Radloactlve Wastes

(Excluding Labor Costs)
. Page 1 of 1
..h,Waste Disposal Cpsts (includes packaging & shipping costs) -.- - ...
7'7. Wasto Type Dispg:al“\tlsc):;ume _‘}_J?I;ﬂ%c;st # of drums .. Total D:s;éggl Costs
Other Bulldlngs . . .- o
Miscellaneous low level waste 83 (2.930) .-150 400, ., 440
Separation Modules: X i D
Solidified Liquid Wastes . - - - 432 (15,251) - : 100 2,189 . .- . - 1,825 . - |
Centrifuge Components, Piping 1,036 (36,595) - - 100 5,180 .3,659 :
and OtherParls | o
Aluminum : ~ | 8,602(127,200) | - 100 NA 12,720
' ' TOTAL| 5,153 (181,976) - 7,739 18,344 . -
(b) . Processing Costs .
:'_N'l‘atqii':;-ls' ? %gg;f‘ ”‘22/; %t))st Total o(;;%%soé)u Costs ’;l,
. A ~}. (tons) \ !
Aluminum 10,177 014 | 2,860 : ‘
Other materials 155 267 - . 830 . '
TOTAL | - 10,332 - 3,690 :

"“NEF Safety Analysis Report
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- Table 10.1-11 Equi;;ment and Supply C':os_'ts

. (Excluded Containers)
-Page1of I’
(a) Equipment
. : Unit Cost Total Cost Equipment

Eq‘ulpment | / Quantity ($/uni) " (§000)
Separation Bullding Modules
Dismantling and decontamination building 45210 2 1,545 6,490
Special fioor and vent system 45210 12 294 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 fot (Note 1) 410,000 410
Electrical and Instrumentation
Electrical system lot (Note 1) 500,000 500
Instrumentation lot (Note 1) 590,000 590
Deslgn and Engineering
Building - 20% (Note 1) 1,550
Plant and equipment - 15% (Noto 1) 1,400
Electrical and Instrumentation - 25% (Note 1) 270
Other Bulldings:
Dismantling/Cleaning Tools, Equipment
and Consumables lot (Note 1) 100,000 100

TOTAL - - 21,360
Note:

1. Allocation based on Urenco decommissioning experience.

(b) Supply
Equiprent Quantity VRSt | Total Cest Savipment
Electricity kwh 2,910,344 0.062 180
Gas it° 16,900,000 0.004 75
Water fi* 86,300 0.035 3
Materials lot (Note 1) 653

TOTAL - - 910
Note: .

1. Allocation based on Urenco decommissioning experiencg.
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Table 10.1-12 : Labpratory Costs
‘“Page 1. of 1
Aty |ty || Tseny
Analysis of batch samples ) L
(Note 1) a 931 934 870_
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

L analysis are lncluded In Table 10 1-5, Final Radiation Survey
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Table10.1-13 Period Dependent Costs
. -Page 1 of 1

L -
Cogt ltem Tczt:(;goc;st

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.
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" Table 10.1-14 - - Total Deoommissionlng Costs

Pagé 1 of 2
(Note 7)
Costs ($000) T”
' ;:.\.'t;"ll'as.k/.(}og'r_\ponents R Separations - | . - Other '(380%) .| ‘Percentage | Notes
R TN LT Modules - ;| ‘Bulldings | .. - o e
‘Plannlng and Preparation “qomn | e s
(seo Table 10.1-2) - 1_‘.2‘09. S 0 1,200 1% o 1 l
| pecontamination and Dismantiing of PR R o e _
Radioactive Facility Components .24060 |. . 1110 |. 25170 .| . 20%: -] 8 I
(see Table 10.1-9) R - . Sl
-] Restoration of Contamination Areas S PR ORI A I O :
on Facility Grounds 1,357 of| - 1887 .. 1%, 2 .
(see Table 10.1-4) Crle - ) S SR E
Final Radiation Survey - R S IR EERRSSVRREY B
(see Table 10.1-5) 2500 0 2,500 f"’."‘f o 3 |
Cost of Third Party Use _ 139,829 1232 | . 41081 | 82% | 11 |
Site Stabiliza!ion and Long lerm e,
‘Surveillance ESIREEY - 0 0 0 Q% - 3,4 I
Waste Processing Costs ~ aean | A
| (see Tabio 10.1-10) -+ 3.6% 0 86%0.1. . % “f 5 |
Waste Disposal Costs . 44 3 I
(see Tablo 10.1-10) 17,904 40 [0 18 % 6 |
Equipment Cqsls TR oen : oy - B _
(see Table 10.1-11) 21260 100 21,360 7%, . |
Supply Costs’ oL e . : . . ' SRS B 1“
(see Table 10.1-11) 910 | : ) 0 91021- 1% s I
Laboratory Costs o ' R e
(see Table 10.1-12) ~870 . Sl IRt RN LA I
Period Dependent Costs ' I U P [ I K :
(see Table 10.1-13) 10,000 0] o000 8% |
SUBTOTAL (2002) 123,580 - 2,882 1 126,462 - I
SUBTOTAL (with escalation to ' 1 . 1 ‘ :
200 e 11| o208 | 191100 2 ||
Talls Dlsposilion (2004) e | .| 622189 | 9 |
Contingency (25%) K ~ | 188318 - |
TOTAL (2004) - - | 941,500 10 |
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Notes:

10.
11.

12.

“expected to be contaminated.

Table 10.1-14 Total Decommlsslonlng Costs
Page2of 2

The $1,200 includes planning, site characterization, Decommissioning Plan preparation, and
NRC review for the entire plant.

Cost provided Is for removal and disposal of liners and earthen covers of the facility Treated
Elﬂuent Evaporative Basin. The cost assumes transport and disposal of approximately 33,000
1t of contaminated solil and basin membrane at recent commercial rates. The cost of removal
of the facility Treated Effluent Evaporative Basin material (33,000 ft’) is based on a $30/t
disposal cost and includes the cost of excavation ($5. 00/yd® 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

The $2,500 includes the Final Radiation Survey, NRC review, confirnatory surveys and license
termination for the entire plant,

Site stabilization and long-term surveillance will not be required.

Waste processing costs are based on commercial metal melting equipment and unit rates
obtained from Urenco experience in Europe.

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.

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 remalning 3% of the decommissioning costs are
for the remaining systems and components in Qther Buildings.

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

Refer to Section 10.3, for Tails Disposition discussion.

Combined total for both decommissioning and tails disposition.

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.

The escalation cost factor applied is based on the Gross Domestic Product (GDP) implicit price
detlator. 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.

-NEF Safety Analysis Report Revision 4, April 2005 |
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" Table 10. 3-1 Summary of Depleted UF. Disposal Costs from Four Sources

Paget of 1.
CostsIn2002 Dollarsperkgl =" . ¢
- Source —— ——
s Conversion |  Disposal . Transportation { = . Total ...
| LUNL (UoRL-AR-127650) () 264 217 | 02 | 506 |
UDS Contract {b) ... . @ |- @ i .392_1,:_"
‘|URENCO(e) . - (d) ) @ @
| CEC CostEstimate (c) 493 _ | 147 o038 | e

Notes :

(a) 1997 Lawrence Livermore National Laboratory cost estimate study tor DOE dtscounted costs in

. 1996 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 UFg conversion and Depleted U,05 conversion product disposition.

(c) Based upon Depleted UFg and Depleted U0, disposition costs provided to the NRC during

. - Claiborne Enrichment Center license application in 1993. , ‘

(d) Cost component is proprietary or not made available. - ooy ‘

(e) The average of the three costs is $5.24/kg U. LES has selected $5. 50lkg U as the dtsposal cost

. for the National Enrichment Facility. Urenco has reviewed this cost estimate, and based onits
current experience with UFe dlsposal trnds this tlgure to be prudent

NEF Safety Analysis Report . . " - Revision 2, July 2004 |



_ Table 10.3-2  DOE-UDS August 29, 2002, Contract Quantities and Costs -

Pagefoft. ~ . _ . \_/
. _ Target Million kgl - I
UDS Conversion and Disposal Quantities: DUF8 (a) U (b)
FY 2005 (August-September) . 1.050 0.710
FY 2008 : . 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) 26.250 * 17.745
Total: 149.625 | 101.147
Nominal Conversion Rate (c) and Target Conversion Rate 21.3
(Million kgU/YT)
UDS Contract Workscope Costs: (d) Million $ |
Design, Pemnitting, Project Management, etc. ' 27.99
Construct Paducah Conversion Facility 93.96
Construct Portsmouth Converslon Facility 90.40
Operations for First § Years DUFg and DU3Os (6) 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 N
Capital Cost w/o 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/kgV

2005-2010 Unit Operating Costs in 2002 $ $3.15/kgV
Total Estimated Unit Cost $3.92/kguU
Notes:

(a) As on page B-10 of the UDS contract.

(b) DUFg welght 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.

(1) Assumed operation over 25 years, 6% government cost of money, and no taxes.

Ty
P
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NATIONAL ENRICHMENT FACILITY - CONCEPTUAL DECOMMISSIONING SCHEDULE

10

Task Name

[-aJ-z]q[t

|2 3 4 5 6 7 |8 9|10

Site Characterization/Decomm Plan

NRC Review & Approval

Instalt Decontamination Facility

Nl oWN

End Separation Module 3 Operations

Decommission Separation Module 1

End Separation Module 2 Operations

Decommission Separation Module 2

ol o] 4] o] o

End Separation Moduls 3 Operations . " .

Decommission Separation Module 3

Decommlssion Other Plant Buildings

"

Decommission Decontamination Facllity

12

Final Status Survey/Report

13

NRC Confirmatory Survey

14

License Termination

15

Facility Avallable For Reuse

REFERENCE NUMBER
Figure 10.1—1.doc

R " FIGURE 10.1-1
NATIONAL ENRlCHMENT FACILITY -
CONCEPTUAL DECOMMISS|0NING SCHEDULE

X5l
\/ REVISION DATE: .DECEMBER 2003 -




.- APPENDIX 10A
PAYMENT SURETY BOND

Date bond executed:

Effective date:

Principal: Louisiana Energy Services, L.P.
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
purposa 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

NEF Safety Analysis Report Revision 4, April 2005
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- only as is set forth opposite the name of such Surety, but if no limit of lrabillty is tndicated 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 | of the Code of Federal Regu!atlons Parts 30, 40, and 70,
applicable to the Principal, which require that a license holder or &n applicant for a facihty
license provide financial assurance that funds will be available when needed for facilrty
decommissioning;

NOW, THEREFORE, the condltlons of the obligation are such that if the Principal shall. ,
faithtully, before the beginning of decommissioning of each facility identified above fund the
standby trust fund in the amount(s) identified above for the facthty, . :
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 of competent
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 fromthe
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 failedto _
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 obligatlon 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 recelipt of the notice of cancellation by both the Principal and NRC,
as evidenced by the return receipts.

The Pnncrpal 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 wntten 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.

s

** NEF Safety Analysis Report ‘ : Revision 4, April 2005
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'If any part of this agreement Is invalid, rt 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 anri
have affixed their seals on the date set forth above.

The persons whose slgnatures 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: $

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

Bond Premium: $

. NEF Safety Analysis Report Revision 4, April 2005
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APPENDIX 10B
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 NRC], 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
number] 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 panty
shall have access to the Fund except as provided herein.

Section 4. Pavments 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

NEF Safety Analysis Report Revision 4, April 2005
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in Schedule B attached hereto Such property and any other propertysubsequently transferred .
: tothe 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 herelnafter 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 drscharge any Irabilrttes of
. -the Grantor estabhshed by NRC S S L ,

Section 5 Payment for Fiegurred Actrvrties Specnfied in the Plan The Trustee shall make
payments from the Fund to the Grantor upon presentation to the Trustee of the followrng

(a) . A certmcate duly executed by the Secretary of the Grantor s Management Committee

attesting to the occurrence of the events, and in the form set forth In the attached
Certificate of Events, and

PV o o

(b) A certrﬂcate attestmg to the foliowmg condltrons
(1) that decommissioning is proceedmg pursuant toan NHC-approved plan,

" (2): " that the tunds wrthdrawn wnil be expended for actrvrtles undertaken pursuant to
that plan; and

(3) , J‘.:that NRC has been given 30 days prror notrce ot Lounsrana Energy Servrce s
L ,iintent to withdraw funds from the trust iund - : .

No wrthdrawai trom the Fund fora partrcuiar I|cense can exceed 10 percent of the remaining
funds available for that llcense unless NRC wrrtten -approval i rs attached

~ BRI

“In addltion, the Trustee shall make payments from the Fund as NFtC shall direct, in wrrting. 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 .
' expendltures for required activities in such amounts as NRC shall direct in writing. In addition,

the Trustee shall refund to the Grantor such amounts asNRC 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 thé 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 the Fund, the Trustee

shall discharge its duties with respect to the Fund solely in the interest of the benefrcrary and

with the care, skill prudence and drhgence under the cvrcumstances then prevarlrng which
persons of :

‘pmdence acting ina like capacrty and iamrlrar wrth such matters yvould use |n the conduct of

an enterpnse ot a Irke character and wrth like aims except tha

e e H -
[ S
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(a) Secunties or other obligatlons of the Grantor. or any-other owner or operator of the:
- _facilitles, 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 ora 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 lnvestment 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 transter 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 5eq.), 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) - Tosell, 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 appropnate to
carry out the powers herein granted;

o) 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
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o or such depository wrth other secunties deposited therein by another person orto
* ¢ " deposit or arrange for the deposit of any securities issued by the U.S. Government, or -
".'.- any agency or instrumentality thereof, with-a Federal Reserve Bank, but the books-and
R 'records of the Trustee shall at all times show that all such secuntles are part of the Fund

(d)  Todeposit any cash in the Fund in interest-bearing accounts maintained or savrngs
... - certificates Issued by the Trustee, in its separate corporate capacity, or in any other -
L . banking Institution affiliated with the Trustee to the extent insured by an agency of the

o Federal govemment and - VR _ - o

e e e

(e) < To compromise or otherwise adjust all claims in favor of or agalnst the Fund
Sectron 9 Taxes and Expenses 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 with 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
dlsbursements of the Trustee shall be paid trom the Fund

Section 10 Annual Valuatron Aiter payment has been made into this 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 lrabrlity against the Trustee with’ respect to the matters drsclosed in the
statement.: £ e S

Section 11. Advice of Counsel. The Trustee may from time to time consult with counsel wrth
‘respect to any question arising as to the construction of this Agreement or any action to be - -
.taken hereunder. The Trustee shall be tully protected to the extent perrnltted by law in acting
on the advrce ot counsel »

g

Y fSectlon 12 Trustee Compensatlon The Trustee shall be entrtled to reasonable compensation
for its services as agreed upon in wntlng wrth the Grantor (See Schedule C Yy o

Section 13. Successor Trustee. Upon 90 days notlce 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 shali 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 &n appropriate - -

. Federal or State government agency or an entity that has the authority to act asa 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

" "NEF Safety Analysis Report Revision 4, April 2005
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.any reason the Grantor cannot or does not act in the event of the resignation of the Trustes, the -

Trustee may apply to a court of competent jurisdiction for the 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
certifled mail 10 days before such change becomes sffective. 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 and/or NRC, except as provided for herein.

Section 15. Amendment of Agreemént. This Agreement may be émended 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 orits -
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 Agfée‘ment 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.

NEF Safety Analysis Report ’ Revision 4, April 2005
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IN WITNESS WHEREOF the parties have caused this Agreément 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.

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

E. James Ferland . LT
_President, Louisiana Energy Services, L. P ..

ATTEST:
[Title)
[Seal}

[Insert name and address of Tr’i)stee]
[Signature of representative of Trustee)
{Title) ol : , N

ATTEST:
[Title}
[Seal]

" NEF Safety Analysls Report " Revision 4, April 2005
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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 COST ESTIMATES
REGULATORY FOR REGULATORY
COMMISSION NAME AND ADDRESS OF ASSURANCES
LICENSE ADDRESS OF LICENSED DEMONSTRATED BY.
NUMBER(S) LICENSEE ACTIVITY THIS AGREEMENT

Louisiana Energy

Services, L.P.

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

[/nsert name, address, and phone number of Trustes.}
Trustee's fees shall be $, per year.

NEF Safety Analysis Report Revision 4, April 2005
Page 10C1



A(Th_ls page intentionally left blank) |

- NEF Safety Analysis Report

Revision 4, April 2005
Page 10C2 |



o

1—]-4\

.
. .

. APPENDIX D
SPECIMEN cennnc;ms OF EVENTS"

[Insert name and address of trustee)

Attention: Trust Division

Gentlemen:

In accordance with the terms of the Agreement with you dated ) by

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

NEF Safety Analysis Report Revision 4, April 2005
Page 10D1
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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

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

Secretéry 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 Entrichment 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.
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APPENDIX.10F

LETTER OF ACKNOWLEDGMENT
STATE OF
To Wit:
CITY OF
On this —_dayof , 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 “, national banking association” or

“ State banking association’], 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.

[Signature of notary public]

My Commission Expires:
[Date]

NEF Safaty Analysis Report Revision 4, April 2005
Page 10F1




—

(This page intentionally left blank)

NEF Safety Analysis Report

Revision 4, April 2005
Page 10F2



NATIONAL 10 GFR 30.6
ENRICHMENT 10 CFR 40.5
FACILITY | \ 10CFR 705

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 o

’ Louisiana Energy Services, L. P..
Nationa!l Enrichment Facility -
' NRC Docket No. 70-31 03

Subject: - Response to NRC Request for Addrtronat lnformatron Regardrng Depleted Uranium
- =" Hexafluoride Disposition Costs ‘ , .

: References: 1. Letter NEF#03-003 dated December 12,°2003, from E. J Ferland (Loursiana ,
- W -2 ‘ " Energy Services, L. P.) to Directors, Office of Nuclear Material Safety and
{ S . Safeguards and the Division of Facilities and Security (NRC) regarding
. : " ““Applications for a Material License Under 10 CFR 70, Domestic licensing of
N N ~_special nuclear material, 10 CFR 40, Domestic licensing of source material,
L ~and 10 CFR 30, Rules of general applicability to domestic licensing of
o -byproduct material, and for a Facility Clearance Under 10 CFR 95, Facility
e © - =~ gsecurity clearance and safeguardlng of national secunty |nforrnat|on and
' LT restncteddata f - , e

2. Letter NEF#04-002 dated February 27, 2004, from R. M Krrch (Loursrana
“~ - 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 speclal nuclear material,”
10 CFR 40, “Domestic licensing of source material,” and 10 CFR 30, “Rules
of general applicability to domestic licensing of byproduct materral"

3. Letter NEF#04-029.-dated July 30, 2004, from R. M. Krich (Loursrana 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”

i .

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 Decommlssioning Funding Plan”

6. Letter NEF#04-052 dated December 1 0 2004 from R. M Krich (Louislana

- - Energy Services, L. P.) to Director, Office-of Nuclear Material Safety and
Safeguards (NRC) regarding “Response to NRC Request for Addltlonal
Information Regarding Decommissloning Fundmg Plan”

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 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 submltted 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 hexaﬂuonde disposition costs. In the Reference 6 letter,
LES indicated that the information concerning depleted uranium hexafluoride disposition costs
would be forthcoming. Attachment 1 to this letter provides the LES responses to RAl 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 mcorporated into the License Application in a future revision.

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

Respectfully,

Dol D B f~

R. M. Krich
Vice President — Llcensmg, 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

. Loulslana Energy Services -
-. .Response to October 20, 2004, -

Reddest for Additional Information 1.¢,2,3,and§
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Louislana Energy Services
Requests for Additional Information on
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 estimates 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:

Deconverslon 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/kgV as the Louislana 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.

Consldering 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, l.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



. f L Loulsisna Energy Services
/3) s " Requests for Additional Information on
! ~ Depleted Uranium Hexafluoride Disposition Costs

Conversion: $2.69/kgV

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.,
' approxlmately $0.02/kgU). ‘Contrary to assumptions used in the LLNL report, actual experience
" shows that the HF product from the deconverslon process ls not contamlnated above allowable
free release levels i o .

Dlsposal $1 1 4lng

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

. . Transportation: $0.85/kgU

e Thls estimate is Independent of distance traveled and accounts for the drfferent rates for
transportlng UFe or U;0s. :

Total ¢ ¢ $4.ea/kgu_-‘"”""'!
-25% contingency ~ $5.85/kgU

Based on contmuing discussions wnth the DOE we expect the DOE cost estrmate to disposition
the depleted uranium byproduct to be significantly lower than the $5.85/kgU figure (i.e., under
J 3 $5 00/kgU). Accordingly, while we consider our original estimate of $5.62/kgU tobe a

- reasonable estimate for the purposes of estimating decommlsslonlng costs, we have revised it

- to the $5.85/kgU figure to be consistent with this more recent conservative estimate.

. LES Depleted Uranlum Hexafluoride ~ * 2 - " January 2005
Disposition Costs e

\_/ RA! Response
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Louisiana Energy Services
" Requests for Additional Information on .
Depleted Uranlum Hexafluoride Disposition Costs \)

" Tables 10.1 through 10.3

Packaging and shipping of radioactive wastes: Because packaging and shlpping 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
uused, or that differences in shipplng 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

i.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 “Response to NRC
Request for Additional Information Regarding Deoommlssloning 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 oxide, are part of the enrichment and deconversion processes, Ao
respectively, and are therefore considered as part of the operating costs of these N
facilities. '

LES Depleted Uranium Hexafluoride 3 _ January 2005 3
. Disposition Costs ‘ :
RAl Response
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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 épplying a 25 percent contingency factor to all decommissioning costs except those
assoclated 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 (DOE/UDS) 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 méaningful.

LES Depleted Uranium Hexafluoride 6 January 2005
Disposition Costs
RAI Response
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" Estimated Costs for Deconversion of DUFg Using a Private Facility

Introduction

This report presents cost estimates for processing depleted uranium hexafluoride (DUFg)
to create depleted triuranium octoxide (DU303) and hydrogen fluoride (HF). These
estimates are based on building a commercial facility in the United States that is sized to
process the DUF 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 (10,500 ton DUF¢), would provide sufficient
volume to meet the requirements of the NEF and provide excess capacxty in the later
years of NEF’s operating license.

The facility converts the DUFg into DU30g 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 DU303 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.
Licén_sing 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 $70,000,000f 110,027,923 $0.64
Licensing 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 perkg 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 €1.00. 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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NATIONAL | 10 CFR 30.6
ENRICHNENT g

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 UFs 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 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”

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 Saféguards
(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”

e . . LES Exhibit 96 LES-05462
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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 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 “Clarifying Information Related to Decommissioning Funding
Plan”

-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 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.

The Reference § letter, in part, provided references to supporting documentation for the
depleted uranium hexafluoride (UF,) 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 conceming the depleted UFg disposition costs, including
an explanation of development of the UF, disposition costs using the references identified in the
Reference 5lefter. Some of the supporting documentation and explanation of the
development of the depleted UF, 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 wnthholdmg. 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 UFg disposition

costs are included in the Enclosure, “Clarifying Information Related to Depleted UFg Disposition
Costs.”

The Reference 6 letter provided the LES responses to NRC Requests for Additional Information
(RA), 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 UFs 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 UFs, LES shall not use a depleted UFg deconversion facility that
employs a process that results in the production of anhydrous HF."
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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

Enclosure:
_ Clarifying Information Related to Depleted UFg Disposition Costs

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

s
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Clarifying Information Related to Depleted UF; Disposition Costs
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CIarIfylng Information Related to Depleted UF, Dfsposltlon Costs

Tﬁe estimated cost of converting the depleted uranium hexafluoride (DUFg) to depleted
triuranium octoxide (DUs0,), $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 detalled results are consldered proprietary and will be submitted

separately. The cost of neutralizing the hydrogen fluoride byproduct of the conversion
process to calcium fluoride (CaF>) 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 CaF, as industrial waste is based on
information in a November 19, 2004 paper attached to an e-mail 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 U;05, $1.14/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
U105, 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 kgDUFs and kgDU,0, to kgDU.

1 kgDUF¢ = 0.68 kgDU
1 kgDU30; = 0.85 kgDU

The estimated cost of transporting the DUFg and the DU,0,, $0.85/kgDU was calculated
from the range of costs provided by Transportation Logistics Intemnational (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 DUFg and DU;0s. 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 $4.68/kgV. 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 DUF,
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
DUF, equates to $4.91/kgDU, which is in good agreement with the LES estimate.
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-—-Original Message----- .
- From: rod.krich@exeloncorp.com [mailto:rod.krich@exeloncorp.com].
. Sent: Sunday, November 21, 2004 5:44 PM )
. To: Curtiss, James . .
) Subject: FW: Caldum Fluoride Disposal Summary

N Jim,

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

Rod
-—-0riginal 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'
Subject: Calclum Fluoride Disposal Summary .

"Rod / Mike,

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

George
<<CaF2 Dispoéal.doc»

) George A. Harper, P.E.
- Manager, Regulatory Compliance Programs

. Framatome ANP, Inc. LES Exhibit 97
\_/ An AREVA and Slemens Company
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400 Donald Lynch Boulevard
Mariborough, MA 01752
g _ Office: 978.568.2728
) Cell: 508.795.9420
\_/ Fax: 978.568.3731

Email: george.harper@framatome-anp.com
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- 11/19/2004
'CaF; Disposal Option '

Objective:

Evaluate feasibility of disposing of calcium fluoride (CaF,) 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: 505-370-4772). Contacted Notby 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 CaF; 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 CaF, could
be disposed at the landfill. Cost to dispose is presently $24/ton, which will 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 by Norby as sufficient for 100 years.

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

Discussed that aqueous HF would be neutralized with lime to produce CaF,. FANP explained
that it could contain trace amounts of uranium. The CaF, 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 CaF; could be disposed at the landfill include:

e It cannot become hazardous when wet — based on our discussion this condition is met.
¢ Itneeds to be dry when disposed — this condition should be able to be met.

o 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 CaF, 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



Based on an assumed disposal cost of $31/ton for CaF; as a bulk powder (density approximatel y
100 Ibs/f%), FANP estimates that the disposal cost of the CaF, powder would be about $1.55/ft°,
or $41.85/yd>. 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 CaF,. Therefore, the total weight of CaF, should be mcreased
by 10% when estlmatmg total CaF, disposal costs based on weight.

LES-05300
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Krich, Rod M.

From: Rod Fisk [fisk@tliusa.com)

Sent:  Wednesday, March 23, 2005 2:44 PM

To: rod.krich@exeloncorp.com

Subject: Transportation of Depleted UF6 and U308

Good after'noon 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 48X/48Y 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

TL Inc.

The information contained in this message may be commerclally sensitive and/or legally privileged. 1t is intended solely for the person(s) to whom R is ldd}uu.d-
it you sre not the named reciplent, you are on notice of its status. Pleass notify the sender immediately by return fax or emalil and then defete/destroy this
messags. You must not disclose it to any other person, copy or distribute it for any purpose.

" 3/28/2005
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" The New Name of Experience in . Y . K&5 (
Rad|oact|ve Materlals Transportatlon R
. Transport Logistics lnternational Inc ('ﬂ.l) Is dedicated to

offering superior management services for domesticand -,

international movements of radioactive cargoes. TLI offers ot

i 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 Heme 2
services associated with transportation feasibility studies and fuel cycle . A
issues, export licensing activities, package validations and antidumping

order compliance.

A/

Russian Information
[®] )apanese Information

Megatons to

Megawatts Program
Turning_nuclear
weapons _into fuel e Ol g

©2001 Transport Logistics Internationa!l, Inc. All rights reserved. ’ ' = . Al £ 0 1,

LES Exhibit 100
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__About TLI Useful Links |}

Services Re ference

Services

TU personnel are uniquely qualified to provlde speclallzed 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 organlzatlons
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.. TLI also provides -
professional support for packaging and transportation of isotopes and .

_related products for both commerclal and research purposes, as well as
for spent fuel transportation for U.S. and foreign research reactors. -

T, ©2001 Tr;nsport Logistics International, Inc. All rghts reserved.

VP

L
.. http://www.tliusa.com/services.htm 8/25/2005
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Services

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 hexafluoride, 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, TLI provides
chartered vessels when project commitments and requlrements 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

e 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, recelver, 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 liabllity 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,
TLI staff can develop safe, reliable and cost-effective transportation
solutions.

\—/
http://www.tliusa.com/fc_front.htm - ' 8/25/2005
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Services Reference

Back-End,Management

" TLI obtains regulatory approval for spent fuel pawcltage‘s and coordinates . .-
- all aspects of spent fuel transport. Since the company’s founding in 19_99,

TLI has successfully managed spent fuel shlpments from locations
worldwide, including SR .

Asla N
Europe |

North America
The Pacific Rim

“The TLI team

e 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 I|abllity
insurance

¢ Maintains clear communication channels and coordlnates all
transportation logistics between ocean and inland carriers, port . -
authorities, customs servlces and federal and state regulatory
authorities ;

o Handles all required documentatlon, including notlfcatlons and
import and export licenses

e Arranges chartered or commercial carriers for air, sea, road and rail . - .

transport.

S
§

TLI serves the world's leading cask owners and faclllties 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.

ey

[ A B
H ~

©2001 Transport Logistics International, Inc. All rlghts reserved.
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s

Research & Consulting

Successful international movements of radioactive material involve a
range of regulatory approvals in addition to those associated with -
transportation and logistical Issues. The TLI staff has decades of hands-on
experience in implementing package licensing requiremients, 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, TLI provides
comprehensive service that minimizes disruption and delay.

Export License

Package Valldations
Anti-Dumping Order Compliance
Transportation Feasibility Studies
Consulting/Information 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 R
these control regimes, the TLI staff prepares applications and obtains S
approval for import and export of controlled commodities to numerous :

international destinations. N

Package Validations

To support international movements of radioactive materials, TLI
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, TLI 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 avold delays in processing
Imports of subject materials.

‘\/.
http://www.tliusa.com/research.htm 8/25/2005
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Trahsport Logistics International, Inc.

Transportation Feasibility Studies

T analyzes potentlal transport scenarios Involving all types of
radioactive materlals, focusing on regulatory requirements, .routing

. options, packaging and other equipment needs, safety and security
. measures, insurance needs, Import/export controls and political . .
- sensltivlties

i

- Consultmg / Informatlon Servnces

. TLI monitors developments In the Internatlonal fuel cycle, particular_ly

concerning regulatory and pohcy changes that affect the uranium
conversion, enrichment = - -

. and fabrication sectors, to assist customers in understandlng such
- changes and in developing strategies for future action.

Compiementlng Its core business, the transportation of radioactive
materlals, the TLI team includes experts In nonproliferation issues such

as disposal of surplus weapons plutonium and highly enriched uranlum,~

and in transport and management of research reactorand .. -

utility spent fuel. TLI's in-house experts, supported by their years of )
experience, provide customized updates to consulting clients ona dally,
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, -
TLI provides external tralning 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 fulfi ll customerf

needs, requlrements and tlme constraints

©2001 Transport Logistics inte'rn"atténal, Inc. ANl rights reserved. o
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‘Transportation to and from Russna

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 shlpments
from Russia and other CIS countries.

The activities of TLI Russia include

¢ Independent witnessing at Russian enrichment facilities .

« Monitoring inland Russian shipments to ensure tlmely arrival at
Russian and other CIS destinations

o Ensuring adequate supply of packagings and shipping contalners

« Ensuring full regulatory compliance

o 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

Y
enrichment facllities located inside the Russian Federation, TLI's’ C
representation, available on a 24-hour basis, performs the followlng
duties on behalf of the company and its customers: N
» Witnesses and documents the filling and weighlng of 308 cyllnders
and 1S sample bottles
» Documents identification, including identification of 308 cyllnders,
sample bottles and seal numbers (on valve and plug)
o 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 Transa'ort Logistics International, Inc. All rights reserved.
N

- http://www.tliusa.com/russia.htm 8/25/2005
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Seamless Service

Training

DOT Registration

Approval to Use Transport Packages - =
Physical Protection Plan Approved by the U.S. Nuclear Requlatorv
Commission (NRC)

¢ Insurance to Move Radioactive Carqoes

» Staging Facllltv - S

Training

TLI'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, TLI staff members
are trained in accordance with procedures set by International
organizations such as the

« International Atomic Energy Agency
« International Civil Aviation Organization
e International Maritime Organization.

Going beyond DOT requirements, TLI's program Iincludes 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 _th'rée ‘prlmary areas: o

e Thorough understanding of the relevant forelgn and domestic o
regulations, including requlrements 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

TLI 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 avallable upon request.

Bttp://www.tliusa.com/about.htm

About TLI _ Useful Links ’
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Approval to Use Transport Packages

TLI Is registered as a user of more than 40 specific package designs us. . , v R | TS
and some non-U.S. regulations require that each entity offering ' ‘ ' ’ )
~ radioactive materials for transport be registered as a user of the types of . N—

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 Protectlon Plan Approved by the U. S. Nuclear

". TLI 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

TLI 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

TLI manages a warehouse Iin 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.

v
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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. Sergey Danllenko, Director, TLI Russia

Mr. Rod Fisk, Chief Executive Officer:

A former senlor 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
strategles 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 Lambenrt, 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
materlals for the past eleven years, Mr. Lambert's previous experlence
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. Danllenko
also enjoys good working relationships with personnel at Russian
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Céntéct Info

4000 Blackburn Lane
Suite 250
Burtonsville, MD 20866

Phone or Fax:

Tel: (301) 421-4324
Fax: (301) 421-4326

Email:

Genral Inquiries:info@tliusa.com

e Carol Condrey
Financial Manager: ccondrey@tliusa.com
e Daren Condrey
Senlor Vice President: dcondrey@tliusa.com
» Sergey Danilenko
Director, TLI Russia: tli@online.ru
+ Rod Fisk
Chief Executive Officer; rfisk@tliusa.com
~ e« Marlon Leacock

Transportation Specialist: mleacock@tliusa.com

» Mark Lambert
Vice President: mlambert®tliusa.com
+ Norman Ravenscroft
President: nraven@tliusa.com
s Robin Ravenscroft
Transportation Specialist: rraven@tliusa.com
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Useful .Links

Thank you for vlsltlng this portion of the TLI website. The companies and

organizations listed below represent but a small portion of the K
-'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 NG
Columbian Boiler Company '

Converdyn

Framatome ANP

Global Nuclear Fuels

General Atomics

Nuclear Cargo + Service

United States Enrichment Corporation

Westinghouse Electric Company

Urenco, L.td,

International Affairs Links

The Arms Control Assoclation
The Center for Strategic and International Studies
Carnegie Endowment for International Peace
The_Brookings 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 S

The Henry L. Stimson Center

International Organizations

AN

~—
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European Nuclear Society

International Air Transport Association
International Atomic Energy Agency
International Civil Aviation Organization
International Maritime Organization
International Nuclear Safety Center

OECD Nuclear Energy Agency
United Nations :

United States Government

U.S. Coast Guard

U.S. Department of Commerce

U.S. Customs Service

U.S. Department of Enerqy

U.S. Government

U.S. Internationa! Trade Commission

U.S. Nuclear Regulatory Commission (NRC)
U.S. Department of State

Thomas- U.S. Congress on the Web

U.S. Department of Transportation

DOT- Research and Special Programs_Administration (RSPA)

©2001 Transport Logistics International, Inc. Al rights reserved.
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* Nuclear Regulatory Commission

. criminal sanctions for willful violation

Pt. 61

61 .29 Post-closure observatlon and malnte-

of, attempted violation of, or con- - . nan

spiracy to violate, -any regulation
issued under sections 161b, 161i, or 16lo

of the Act. For purposes of section 223,

all the regulations in part 60 are issued
under one or more of sections 161b, 1611,
or 16lo, excegt for the sections listed in

pa(r")agraph of this section. .

) The regulations in part 60 that

" are not issued under sections 161b, 1611,

or 1610 for the purposes of sectlon 223
- are as follows: §§60.1,°60.2, 60.3, 60.5, .
'+ 60,6, 60.7, €0.8, €0.15, 60.16, 60.17, 60.18, -
¢+ 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, -
- 60.65,
"+ 60.101,'60.102, 60.111, 60.112, 60.113, 60.121,
¢.- 60.122, 60.130, 60.131, 60.132, 60.133, 60.134,
- 60.135, €0.137, 60.140, 60.141, 60.142, 60.143, .
60.150, 60.151, 60 152 60. 162 _60.181," and

" 60.52, 60.61, 60.62, 60.63," 60.64,

. 60.183..
: 151 FR §5076, Nov: 24, 1992]

.o

"' PART . 61—LICENSING REQUIRE-
" MENTS FOR LAND DISPOSAL OF

. RADIOACTIVE WASTE
" " Subpart A—General Provisions ~

* Sec.’

61.1 Purpose and scope.’ ~

. 61.2 Definitions. . , !

' 61.3 License required.

61.4 Communications.

61.5 Interpretations.

+ 61.6 Exemptlons.

61.7 " Concepts. '

61.8 Information . collectlon requlrements
OMB approval. "

61.9 Employee protection.

. 618a Completeness and accuracy of Infor

matjon.

‘e

. . 61.9b Dellberate mlsconduct

61 30 Transfer of llcense
Gl 31 Termlnatlon ofllcense

Subport C—-Perlormance Ob]ecﬂves

"61.40 General requlrement. ’

61.41 Protection of the general populatlon
from releases of radloactlvity.

.6142 Protection of individuals from inad-
vertent intrusion.

61.43 Protection of individuals during oper-

ations
61. “ Stablllty of the dlsposal site after clo-
. sure. .

! Subpcm D—Technical Requiremeriis for
.., . lond Disposal Focilitles

' 61 50 Dlsposal site sultablllty requlrcment.s
* for land disposal. ’
61.51 Disposal site design for land disposal.
,Gl 52 -Land disposal .facility operatlon and
disposal site closure. . -
"61.53 Environmental monitoring.
61.54 Alternative requirements for design
and operations.
*61.55 Waste classification.
-61.56 Waste characterlstics
61.57 Labeling. " ;
61.58 Alternative requlrements for waste
. classification and characteristics.
" 61.59 Institutional requirements

$ubpoﬂ E—Flnonclal Assuronces

,61.61 Appllcant quallflcatlons and assur-
. ances.
'61.62 Funding for dlsposal slte closure and
" . stabilization. -
61.63 Financial assurances for lnstltutlonal
: controls.

Subpart F—Participation by Stafe
. Govemments and Indlan 'mbes

61.70 Scope.
61 7I State and Tribal govemment consulta-

Subpod B—lkenses -6l 72 Flllng of proposals for State and Trib-
3 61.10 ' Content of application. R -l participation. .
6111 Ceneral information. e .,- 8L73 'Commission approval of proposals
61.12 Specific technical lnformatlon O
61.13 Technical analyses. | . . . Spran G_Reﬁ‘o;descsg::ﬂ 5 Tes's' ond
: Sl.l; ;‘mtltutl?na}_lnfomatlon NI : . P :
., 611 inancial Informatlon [
o118 ‘Fl et nf%rr;atlolr’\ o 6! Botmhr‘i:;;;enance of records, reports and
61.20 Filing and distribution © app lcatlon 1
. 6121 Elimination of repetition. - ", .'61.81 - Tests at land dlsposal facllltles

:61.22 Updating of application. ~ = 'of
61.23 Standards for Issuance of a license.
61.24 Conditlons of Hcenses

- 61.25 ‘Changes.

61.26  Amendment of license. .
" 61.27 Application for renewal or closure
61.28 Contents of application for closure.

;-*, 61.82 Commission Inspectlons of land dis-
: posal facilitles. = .
 61.83 .Violations. C T

6! 84 Criminal penaltles

" AUTHORITY: Secs. 53 57, 62, 63 65 .81, 161,
* 182, 183, 68 Stat. 930, 932, 933, 935, 948, 953 954,
‘as amended (42 U.S.C. 2073, 2077, 2092, 2093,
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§61.1

2095, 2111, 2201, 2232, 2233); secs. 202, 206, 83
Stat. 1244, 1248, (42 U.S.C. 5842, 5846); secs. 10

and 14, Pub, L. 95-601, 92 Stat. 2951 (42 U.S.C.

2021a and 5851) 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).

SOURCE: 47 FR 57463, Dec, 27, 1982, unless
otherwise noted,

Subpcrf A—Génerqf Provislons

§61.1 Purpose and scope,

(a) The regulations in this part estab-
lish, for land disposal of radloactive
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 speclal nuclear
material received from other persons.,
Disposal of waste by an Individual li-
censee s set forth in part 20 of this
chapter. Applicablility of the require-
ments in this part to Commission Ii-
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 §61.8 ""Exemp-
tions,”” the regulations in this part
apply to all persons in the United
States. The regulations In this part do
not apply to—

(1) Disposal of high-level waste as

provided for in part 60 or 63 of this

chapter;

(2) Disposal of uranium or thorlum
tailings or wastes (byproduct material
as defined In §40.4 (a-1) 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 activitles subject to this part,
that they may be individually subject

10 CFR Ch. | (1-1-05 Edilion)

to NRC enforcement action for viola-

‘tion of §61.9b,
(47 FR 57463, Dec. 27, 1982, as amended at 56

FR 40690,- Aug. 15, 1991; 63 FR 1898, Jan. 13,
1998 68 FR 55791, Nov. 2, 2001}

561.2 Deﬁnitionl.

As used in this part:

Active maintenance means any signifi-
cant’ remedial activity needed during
the perlod of institutional control to
malntain a reasonable assurance that
the performance objectives in §§61.41
and 61.42 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. Actlve maintenance does
not include custodlial activities such as
repalr of fencing, repair or replacement
of monitoring equipment, revegetation,
minor additions to soll 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 unlt.s
and the boundary of the site.

Chelating agent means amine
polycarboxylic 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.
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.. Director means the Director, Office of

" Nuclear "Material "Safety and Safe-
guards, U. S. Nuclear Regulatory Com-
mission.

Disposal means the isolation of radlo-'

actlve wastes from the .blosphere in-

. hablited by man and containing his food °
. chains by emplacement in a land dis-
- ..posal facility.

Disposal site means that portlon of a

. land disposal facility which is used for °

_disposal of waste. It consists of dis-’

" posal units and a buffer zone.
" Disposal unit means a discrete portion

" of the disposal site into which waste is’

“placed for disposal. For near-surface
"disposal the unit is usually a trench.

structure or device that is intended to

improve the land disposal facility's’
ability to meet the performance objec- "

tives In subpart C.

Exploslve material means any chem-

‘fcal compound,’ mixture, or .device,”

‘which produces a substantial instanta-
neous release of gas and heat spontane-

ously or by contact with sparks or,

flame. -

-Government agency means any’ execu- .

“tive department, commission,’

: - wholly or partly owned by the United
- States of America which is an instru-

) inde-
- pendent establishment, or corporation, -

mentality of the United States: or any

" board, bureau, dlvision, service, office,
' officer,” authority, administration, or

other’ establishment in the executlve'

branch of the government.

designated as hazardous by Environ-

mental Protection Agency regulat!ons

in 40 CFR part 261. _

" Hydrogeologic unit means any soil or
" rock unit or zone which by virtue of its
porosity or permeability, or lack there-
of, has a distinct Influence on the stor-
age or movement of groundwater. *

Inadvertent Intruder means a person’

-who might occupy the disposal “site .

after closure and engage in normal ac-

tivities, such as agriculture, dwelling
in’

construction, or other pursuits
which the person might be unknow-

Indlan Tribe means an lndlan tribe as

U.S.C. 450). e

§61.2

" Intruder barrler means a’sufficient
depth of cover over the waste that in-
hibits contact with waste and helps to

" ensure that radiation exposures to an

Inadvertent intruder will meet the per-
formance objectives set forth in this
part, or engineered structures that pro-
vide equivalent protection to the inad-
vertent Intruder.

.Land disposal !‘ac!l!ty means the land,
building, and structures, and equip-
ment which are intended to be used for
the disposal of radioactive wastes. For
purposes of this chapter, a “'geologic
repository” as defined in part 60 or 63
is not consldered a land disposal facil-

Engineered barrier means a man-made -

L!cense means a license issued under

. the regulations in part 61 of this chap-
_ter. Licensee means the holder of such a

Hcense.
* Monitoring means observing and mak-

. ing measurements to provide data to
. evaluate the performance and ‘charac-

teristics of the disposal site.
Near-surface disposal facllity means a
land disposal facility in which radio-

" active waste Is disposed of in or within

the upper 30 meters of the earth's sur-

face.

Person means n any indlvldual ‘cor-
poration, partnership, firm, associa-

" tion, trust, estate, public or private in-

stitution, group,.government agency

other than the Commission or.the De-

partment of Energy (except that the
Department of Energy is considered a

* person within the meaning of the regu-
Hazardous waste means those wastes '

lations in this part to the extent that

“its facilities and activities are subject

to the licensing and related regulatory

: +.authority of the Commission pursuant
‘to law), any State or any political sub-

division of or any political entity with-
in a State, any foreign government or
nation or any political subdivision of
any such government or nation, or
other ‘entity; ‘and (2) any legal suc-
cessor, representatlve. agent or agency

of the foregoing.*

" Pyrophoric liqguid means any llquid

that ignites spontaneously in dry o

-molst alr at or below 130°F (54.5°C). A
-ingly exposed to radlatlon from the
. waste.

pyrophoric solid is any solid material,
other than one classed as an explosive,

~'which under normal condltions is liable
deﬂned in the Indian.Self-Determina- -
tion and Education Asslstance Act @25 -

to cause fires through friction, re-
tained heat from manufacturing or

- processing, ‘or ‘which ‘can be Ignited

1585
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§61.3

readily and when Ignited burns so vig-
orously and persistently as to create a
serjous transportation, handling, or.
disposal hazard, Included are spontane-
ously combustible and water-reactive
materlals,

Site closure . and stablization means.

those actions that are taken upon com- -

- 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, 'l‘errltory. or
possession of the United States, Puerto
Rico, and the District of Columbia.

Stability means structural stabillity.

Survelllance 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 radlo-
active wastes contalning source, spe-
cfal nuclear, or byproduct material
that are acceptable for disposal in a
land disposal facillty For the purposes

of this definition, low-level waste has
" the same meaning as in the Low-Level

Waste Policy Act, that s, radioactive .
waste not classified as high-level radlo-

actlve waste, transuranic waste, spent
nuclear fuel, or byproduct material as
defined in section 1le.(2) of the Atomic
Energy Act (uranium or thorium
tailings and waste). -

147 FR 57463, Dec, 27, 1982, as amended at 54
FR 22583, May 25, 1989; 58 FR 33891, June 22,
1993; 66 FR 55792, Nov. 2, 2001)

$61.3 " License required.

(a) No person may receive, possess,
and dispose of radloactive 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 Comm(sslon \mder §61.6
of this part.

(b) Each person shall file an applica-
tion with the Commission and obtaln a
license as provided in this part before
commencing construction of a land dis-

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

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, Office of

Nuclear Material Safety and Safe-
guards, U.S. Nuclear Regulatory Com-
misslon, Washington, DC 20555-0001; by
hand delivery to the NRC's Offices at
11555 Rockville Pike, Rockville, Mary-
land; or, where practicable, by elec-

 tronle submisslon, for example, via

Electronic' Information. Exchange, or
CD-ROM. Electronic submissions must
be made in a manner that enables the
NRC to recelve, 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  http/Avww.nre.gov/site-help/
ele.html, by calling (301) 415-6030,. by e-
mail to EIE@nrc.gov, or by writing the
Office of the Chief Information Officer,
U.S. Nuclear Regulatory Commission,
Washington, DC 20555-0001. The guid-
ance discusses, among other topics, the
formats the NRC can accept, the use of
electronic signatures, and the treat-
ment of nonpublic information,,

{68 FR 58814, Oct. 10, 2003]

§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.

§61.8 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-
tlions in this part'as it determlnes is
authorized by law, will not endanger
life or property or the common defense
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and security ‘and is otherwlse ln the

K publlc interest
- 8617 Concepts. )

(a) The disposal !'acl!lty (l) Part 61 is

“'intended to apply to.land disposal of
' radioactive waste and not to. other
" methods such as sea or extraterrestrial

disposal. Part €1 contalns procedural

requirements and ‘performance objec-
tives applicable to any method of Jand’
disposal. It contains specific technical

requirements for near-surface disposal
‘of radioactive waste, a subset of land
- disposal, which Involves disposal In the
_uppermost portion of the earth, ap- -

proximately 30 meters. Near-surface
disposal includes disposal in engineered

- _ facilities which may be built totally or

partially “ above-grade provided " that
such facilitles have protective earthen
covers. Near-surface disposal does not’
include disposal’ facilities which are
partially or fully above-grade with no

' protective earthen cover, which are re-’

ferred to as ‘‘above-ground disposal.”
Burial deeper than 30 meters may also
be satisfactory. Technical ‘require-

ments for alternative methods may be

added in the future.
(2) Near-surface dlsposal of radlo-

- *active waste takes place at a near-sur-
" face disposal facility, which includes
- all of the land and bulldings necessary .

to carry out the disposal. The disposal -
site is ‘that ‘portion of the facility
which Is used for disposal of waste and
consists of disposal units and a buffer '
zone. A disposal unit is a-discrete por-
tion of the disposal site into which

- waste Is placed for disposal. For near-

surface disposal, the disposal unit is’
usually a trench. A buffer zone is a por-
tion of the disposal site that is con-,
trolled by the licensee and that les’
under the site and between the bound-

-~ ary of the disposal site and any dis-

posal unit. It provides controlled space
to establish monitoring locations
which are intended to provide an early.

warning of radionuclide movement, and'
" to take mitigative measures if needed.
In choosing a disposal site, site charac-

§61.7

‘hais the following safety objectlves:

. protection of the general population
‘ from releases of radioactivity, protec-
tion of Individuals from inadvertent in-
trusion, and protection of individuals
_during operations. A fourth objective is
to ensure stability of the site after clo-
sure.

(2 A cornerstone of the system is
stabllity—stability of. the waste and
the disposal site so that once emplaced
. and covered, the access of water to the
‘waste can be minimized. Migration of
_ radlonuclides is thus minimized, long-
" term active maintenance can be avoid-
ed, and potentlal exposures to intrud-
ers reduced. While stability is a desir-
able characteristic for all waste much
radloactive waste does not ‘contain suf-
“ficlent amounts of radionuclides to be
of great concern from these stand-
points; this waste, however, tends to be
unstable, such as ordinary trash type
wastes. If mixed with the higher activ-.
, 1ty waste, their deterioration " could
" lead to failure of the system and per-
mit water to penetrate the disposal
unit and cause problems with the high-
er actlvity waste. Therefore, in order
to avold placing requirements for a sta-
ble waste form on relatively innocuous
waste, these wastes have been classed
as Class A waste, The Class A waste
will be disposed of In separate disposal
‘units at the disposal site. However,
Class A waste that Is stable may be
‘mixed with other, classes of waste.
“Those higher activity wastes 'that

“ should be stable for proper disposal are

classed as Class B and C waste. To the
extent that it is practicable, Class B

_and C waste forms or contalners should

_be designed to be stable, l.e., malntaln
"gross physical properties’ and identity,
over 300 years. For "certain radio-
‘nuclides ‘prone to migration, 'a max-
imum disposal site inventory based on
“the characteristics ‘of the disposal site
may be established to limlt potential
exposure '

(3) 1t is’ posslble but unlikely that
persons might occupy the site in the
“future and engage in normal pursuits

teristics should be considered in terms ™ without knowing 'that they were re-

" of the indefinite future and evaluated

for at least a 500-year timeframe. -
(b) Waste classificatfon 'and near-sur-
face disposal. (1) Disposal of radioactive

"'celving radiation exposure. These per-
sons are referred to as inadvertent in-
truders Protection of such intruders

: “can involve two principal controls: In-
waste in near-surface disposal facmties '

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 {ntruder, 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 radjoisotopes 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

fnclude 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-

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 actlvities 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 radlo-
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. S

(c) The licensing process. (1) 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 cholce to
the proposed site. Through a detalled

"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-

_dlan tribes. While the proposed disposal

site must be owned by a State or the
Federal government before the Com-
missfon 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 lHcense Is issued,
els which present an acceptable hazard

" (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. Perlodically, 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 activitles necessary

to prepare the disposal site so that on-

_ golng 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 iIs in
a disposal site closure phase. Following
that, for a perlod of 5 years, the li-
censee must remain at the disposal site
for a period of post-closure observation
and malintenance to assure that the
disposal site 1s stable and ready for in-
stitutional control. The Commission
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‘may approve shorter or require longer
periods if conditions warrant. At the

end of this period, the licensee applies -
-for a.license transfer to the. dlsposal )
) slte owner. : :

§61.9

§61.9 Empioyee p‘rotecﬁon.

(a) Discrimination by a Commission
licensee, an applicant for a Commis-

,slon license, or a contractor or subcon-

* (4) After a ﬂndlng of satlsfactory dis- -

posal site closure, the Commission will

. .transfer the license to the State or "
. -Federal government that owns the dis-
posal site. 1f the Department of Energy
is the _Federal. agency administering -

* the land on bahalf of the Federal gov-*

" ernment the license will be terminated -

because the Commission lacks regu-

latory authority over the Department '

for this activity. Under the conditions

i "of the transferred license, the owner
- will carry out a program of monitoring
to assure continued satisfactory dis--

- posal site performance, physical sur-
"veillance to restrict access to the site

+

tractor of a Commission licensee or ap-
plicant against an employee for engag-
ing in certaln protected activities is
prohibited. Discrimination includes
discharge and other actions that relate:

-to compensatlon, terms, conditions, or

privileges of employment. The pro-

-tected activities are established In sec-
-tlon 211 of the Energy Reorganization

—and carry out minor.custodial ‘activi-. -

- tles. ' During this period, productive’
uses of the land might be permitted if -
those uses do not affect the stability of .

: the site and Its ability to meet the per-

‘formance objectives. At the end of the °

prescribed period of institutional con-
trol, the license will be termlnated by
the Commission.

[47 FR 51463 Dec 27, l982 as amended at 58
FR 33891, June 22, 1993)

<

ments: OMB approval

Act of 1974, as amended, and in general

- are related to the adminlistration or en-

forcement of a-requirement imposed
under the Atomic Energy Act or the
Energy Reorganization Act.

(1) The protected actlvltles include
but are not limited to: * .

(1) Providing the Commission or his
or her employer Information about al-
leged violations of either of the stat-
utes named in paragraph (a) introduc-
tory text of the section or possible vio-
lations of requirements Imposed under
either of those statutes; - -~ i .

_ (i1) Refusing to engage in any prac-
tice made unlawful under either of the
statutes named in paragraph (a) intro-

. ductory text or under these require-

. ments if the employee has identified
5618 Information .collection reqmreo

. the alleged illegality to the employer;

‘, (a) The Nuclear Regulatory Commis- -

“ston has submitted the . information -
" collection requirements contained in -
. this part to the Office of Management

* and Budget (OMB) for approval as re-

qulred by the Paperwork Reduction®

“Act (U4 U S.C. 3501 et seq). The NRC
may not conduct or sponsor, and a per-
son s not required to respond to, a col-

- -(iif) Requesting the Commission to
institute action against his or her em-
ployer for the administration or en-

"forcement of these requirements;

~(iv) Testifylng in any Commission

' proceedlng. or before Congress, or at

:any Federal or:State proceeding re-

garding any provision (or proposed pro-

-vision) of either of the statutes named

lection of information unless it dis- .

plays a:currently valid OMB control :~
number. OMB has approved the infor-

‘mation collection requirements con-

tained in this part under control num-

- ber 3150-0135. .

(b) The epproved lnformatlon collec-
tion requirements contained in . this
part appear in §§61.3, 61.6,°61.9, 61.10,

. 61.11, 61.12, 61.13, 61.14, 61.15, 61.16, 61.20,

61.22, 61.24, 61.26, 61.27, 61.28, 61.30, 61.31,

61.53, 61.55, 6157 61.58, 61.61, 6162 61 63 )

61.72, and 61.80.

{58 FR 33891, June 22, 1993, as amended at 62
FR 52128, Oct. 6, 1997}

in paragraph (a) introductory text.
-(v) Assisting or participating in, or is
about to assist or partlclpate in, these

‘activities.

(2) These activities are protected
even {f no formal proceeding is' actu-

“ally initiated as a result of the em-

* ployee assistance or participation.

(3) This section has no application to

‘any employee ‘alleging discrimination

prohibited by this sectlon who, acting
without direction from his or her em-

‘ployer (or the employer’s agent), delib-

erately causes a violation.of any re-

- quirement of the Energy Reorganiza-

tion Act of 1974, as' amended, or the
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Atomic Energy Act of 1954, as amend-
ed. v -

() 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)(1) 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 Admlnistration, Wage' and
Hour Division, ‘The . Department of

Labor may order reinstatement, back
pay, and compensatory damages.

é) 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—

(1) Denfal, 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- -

tivities 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)(1). Each licensee and eaﬁﬁ appli- .

cant for, a license shall promlnently
post the revision of NRC Form 3, *No-
tice to Employees,” referenced. in 10
CFR 1%9.11(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

thelr 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. | (1-1-05 Edition)

(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 Reglonal
Office listed In appendix D to part 20 of
this chapter, by calling (301) 415-5877,
via e-malil to forms@nre.gov, or by vis-
fting the NRC's- Web site’ at http/
www.nre.gov and selecting forms from
the index found on the home page.

() 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 contaln any provision
which would prohibit, restrict, or oth-
erwise discourage an.employee from
participating in protected activity as
defined in paragraph (a)(1) 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.

(58 FR 52412, Oct. 8, 1993, as amended at 60 FR
24552, May 9, 1995; 61 FR 6765, Feb. 22, 1396; 68
FR 58814, Oct. 10, 2003]

§61.9a Completeness and accuracy of
* information,

(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-
plicant or licensee fails to notify the
Commission of Information 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 Reglonal Office within two
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- working days of Identifying the infor- : ,

"~ mation. This requirement is not appli- _

cable to ‘information which 'is already °

required to be provided to the Commis- *°

" slon by other reporting or updatlng re-
quirements.

[52 FR 49312 Dec. 31, 1981]

§
'

§61.9b Dehberate mlsconduct. ’ o

'

(2a) Any licensee, applicant for a li-
cense, employee of a licensee or appli-

§61.11
" Subpart B—licenses
'§61.10 Content of application.

An application to recelve from oth-
-ers, possess and dispose of wastes con-
talning or contaminated with source,
"byproduct or special‘nuclear material
by land disposal must consist of gen-
eral Information, specific technical in-

formation, Institutional ' information,
and financial informatlon as set forth

“In '§§61.11 through 61.16. An . environ-

cant; or any contractor (including a’

suppller or consultant), subcontractor,
employee of a contractor -or -subcon-
-tractor of any licensee or applicant for

a license, who knowingly 'provides to -

services that relate to a licensee's or

.., applicant’s actlvities in this part, may,

~ not:

1.

)] Engage in dellberate mlsconduct

~ that causes or.would have caused, If
.- not detected, a licensee or applicant to’

be in violation of any rule, regulation,
or order; or any term, condition, or
limitation of any license issued by the
" Commission; or,

(2) Deliberately submit to the NRC, a
licensee, .an applicant, or a licensee's

or applicant’s contractor or subcon-
tractor, information that the person

submitting the information knows to

be incomplete or inaccurate in some
respect material to the NRC.

. (b) A person who violates paragrapht'

" (a)(1) or {a)(2) of this section may be

. .any licensee, applicant, contractor, or
. subcontractor, any components, equip-_
ment, materials, or. other goods or :

. mental report prepared in accordance

with subpart A of part 51 of this chap-

. ter must accompany the application.

{49 FR 9405, Mar. 12, 1984] "'

§61.11 General information. -

The gencral iInformation must in-
clude cach of the following:
(2) Identity of the applicant includ-

BN

ing:

,(1) The full name. address. telephone

h number and description of the business

subject to enforcement action in ac-.

cordance with the procedures in 10 CFR
part 2, subpart B.

or occupation of the applicant;

(2) If the applicant is a partnership,
.the name, and ‘address of each partner
-and the principal location where the

:partnership does business; -

(3) If the applicant is a corporation or
an unincorporated association, () the
state where it Is incorporated or orga-

‘nized and the principal location where

it does business, and (i1} the names and
addresses of its directors and principal
ofﬂcers. and - £

(9 If the applicant ‘Is acting as an

“‘agent or representatlve of another per- .

- son in filing the application, all infor-

(c) For the. purposes of . paragraph

. (a)(l) of - this section, . deliberate .mlis-

conduct by a person means an inten- ..
tional act or omlsslon that the person K

knows:
- {1) :Would cause a llcensee or appll-
cant to be in violation of any rule, reg-

ulation, or order; or any term, condi-..

. tion, or limitation, .of any: llcense
- Issued by the Commission; or
-(2) Constitutes a violation of ‘a re-.
quirement, procedure, instruction, con- |
tract, purchase order, or policy of a 1I-.
censee, applicant, contractor, or sub-.;

contractor,
[63 FR 1898, Jan. 13, 1998}

» mation required under this paragraph

must be supplled with’ respect to the
other person.

.. (b) Quallﬂcatlons of the applicant

T (1) The organizational structure of
the applicant, both offsite and onsite,
Including a description of lines of au-
.thority and assignments of responsibil-
itles, whether in the form of adminis-

: trative directives, contract provlslons.

or otherwise; .~

: {2) The technlcal quallﬁcatlons in-
'cludlng training and experience, of the
applicant ‘and :members of ‘the appli-

- - cant’s staff to engage in the proposed

Pel
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activities. Minimum training and expe-
rlence requirements for personnel fill-
g key positions described In para-

graph (b) (l) of this section must be. pro-

vided;

3 A déscriptlon of the appllcants '

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:

(1) The location of the pmposed 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 radloactive wastes; and

(5). The proposed facilities and equip-
ment.

(d) Proposed schedules for construc-
tion, recelpt of waste, and first em-
placement of waste at the proposed
land dlsposal facmty

§61.12 Speciﬁc technical informatlon.

The specific’ technical Information .

must include the following Information

needed for demonstration that the per-

formance objfectives 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
- backflill, 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

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

. monitoring; and adequacy of the size of

the buffer zone for monitoring and po-
tential 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 thelr
relatfonship to the prlnclpal 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-

: stmctlon 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 dralnage
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 ldentmcation of the known .

natural resources at the disposal site,
the exploitation of which could result
in inadvertent intrusion iInto the low-
level wastes after removal ol‘ active in-
stitutional control. :

(1) A description of the kind, amount,
classification and specifications of the
radloactive material proposed to be re-

celved, possessed, and disposed of at
the land disposal facility.

"(J) A description of the quality assur-
ance program, tallored 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-

_ ment of waste.

(k) A description of the radiation

safety program for control and moni- .
“ ‘toring of radioactive effluents to en-
‘sure compliance with the performance

objective in §61.41 of this part and oc-
cupational radiation exposure to en-
sure compliance with the requirements
of part 20 of this chapter and to control
contamination of personnel, vehicles,
equipment, buildings, and the disposal
site. Both routine operations and acci-

dents 'must be addressed. The program

description must include procedures,

instrumentation, facllmes. and equlp- .

ment

mental monitoring program to provide
data to evaluate potential health and

environmental impacts and the plan

for .taking corrective measures ‘if mi-
gration of radlonuclides is indicated.
{m) A’ description of the administra-

disposal facility. .
(n) A descrlptlon of the faclllty elec-

- 'tronic | recordkeeplng system as re-
N qulred in §61.80.

|47 FR 51463 Dec. 21 1982, as amended at 58 '

FR 33891, June 22, 1993; 60 FR 15656, Mar. 27,
1995]

$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 radioac-
tivity must include air, ‘soll, ground-
water, surface water, plant uptake, and
exhumation by burrowing animals. The

" analyses must clearly ‘identify and dif-

ferentlate between the roles performed
by the natural disposal site character-

istlics and 'design features in 1solating
* 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 llmlt,s

‘set forth in §61.41,

§61.15

Is reasonable assurance the waste clas-
sification and segregation . require-
‘ments will be met and that adequate

- barriers to lnadvertent lntrus!on will

be provided.- ’

(c) Analyses of the protectlon of indj-
viduals during operations must include
assessments of expected exposures due
to routine operations and likely acci-

- dents during handling, storage, and dis-

posal of waste. The analyses must pro-
vide reasonable assurance that expo-
sures will be controlled to meet the re-
quirements of part 20 of this chapter.
(d) Analyses of the long-term sta-

- bility of the dlsposal site and the need

- -. for ongoing active maintenance after
{1 A descrlptlon of the envlron-‘

closure must be based upon analyses of
active natural processes such as ero-
sion, mass wasting. slope fallure, set-

.tlement of wastes and backfill, infiltra-

tion through covers over disposal areas
.and adjacent solls, and surface drain-

" age of the disposal site. The analyses
tive procedures that the applicant will

' apply to control activities at the land

must provide reasonable ‘ assurance

_that there will not be a need for ongo-

ing active maintenance of the dlsposal

"'site following closure.

§61.14 Institutional infox-n‘:lation.i
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 1is . prepared to .accept
transfer of the license when the provi-
_slons of §61.30 are met, and will assume

. responsibility. for custodial care after

site closure and postclosure observa-
-tion and maintenance. .

(b) Where the proposed dlsposal 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 Commls-

sion lssues a llcense

‘ 561.15 Fmancial information.

" The financlal’Information must be

__ sufficlent to demonstrate that the fi-

nanclal qualifications of the applicant

_. are adequate to carry out the activities
* for which’ the license Is sought and

(b) Analyses of the protectlon of indl- °
viduals from fnadvertent ' intrusfon *
must include demonstration that there °

meet other financial assurance require-
ments as spec!fled fn subpart E of this
part.’
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§61.16

§61.168 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 recelve
and possess speclal 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-'

sesslon will be subject to the require-
ments of part 73, the applicant shall
not consider the quantity of special nu-
clear materlal that has been dlsposed
of.

(b) Safety lnformatlon concerning_

criticality, If appropriate. (1) Any ap-
plication to receive and possess special
nuclear material in quantities - that
would be subject to the requirements of
§70.24, “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 §70.24(d). In determining wheth-
er receipt and possession would be sub-
Ject to the requirements of §70.24, the
applicant shall not consider the quan-
tity of special nuclear materlal that
has been disposed of,

(2) Any application to recelve and
possess’ special  nuclear materlal shall
describe proposed procedures for avoid-
ing accidental criticallity, which ad-
dress both storage of speclal nuclear
materjal prior to disposal and waste
emplacement for dlsposal

§61.20 Filing nnd distribution of nppll-

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 affirmation, and, if the
document Is in paper form, must be the
signed original.

(b) The applicant shall maintain the
capability to generate additional cop-
fes of the application for distribution
In accordance with written Instruc-

10 CFR Ch. | (1~1-05 Edition)

tions from the Director or the Direc-
tor's designee.

(c) Fees.  Application, amendment
and Inspection fees applicable to a li-
cense covering the recelpt and disposal
of radloactive wastes in a land disposal

. facility are requlred by part 170 of this

chapter.

- [47 FR 51463, Dec. 27, 1982 as amended at 49

FR 9405, Mar. 12, 1984; 68 FR 58314, Oct. 10,
2003} .

§61.21 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, 1984)

§61.22 Updating of application.

: (a) The application must be as com-
plete as possible in the light of infor-
matlon that is avallable at the time of
submittal,

(b) The appllcant 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.

[49 FR 9405, Mar. 12, 1984]

$61.23 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 qualifled 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

164



Nuclear Regulatory Commission

control are adequate to profect the -

public health and safety in that they
- ;provide reasonable assurance that the

fled in the performance objective in
- §61.41, Protection of the general popu-

lation from releases of radioactivity. < -
".(c) The applicant’s proposed disposal’
site, disposal site design, land disposal -

facility operations (including equip-

'§61.24
(i) The applicant’s physical security

* information provides reasonable assur-

"ance that the requirements of part 73
general population will be protected
=" from releases of radioactivity as specl-

of this chapter will be met, Insofar as
they are applicable to special nuclear
materlal to be possessed before dis-

_ posal under the license.

ment, facilities, and:procedures), dis- -

"posal site closure,’ and postclosure in- -

.. stitutlonal control are adequate to pro-

.- tect the public health and safety in -

that they will provide reasonable as- = ;. e55ed before dlsposal under the 1-

surance that individual inadvertent in-
- truders are protected in accordance
‘with .the performance "objective in

§61.42, Protection of individuals from'

inadvertent intrusion.
(d) The applicant’s proposed land dis-
posal-, facility operations, including
,equlpment.-facilltles. and procedures,
- are' adequate to ,protect the public

" health and safety in that they will pro-
vide reasonable assurance that the’

.. standards for radiation protection set
“out in part 20 of this chapter will be
met. N . ) .
" {e} The applicant’s proposed disposal
site, disposal site design, land disposal
facility operations, disposal site clo-

sure, and postclosure institutional con- -

trol are adequate to protect the public

"+ health and safety in that they will pro--

:vide reasonable assurance that long-
 «term stability of the disposed waste

"and the disposal site will be achieved

and will eliminate to the extent prac-
ticable the need for ongolng active
maintenance of the’ dlsposal slte fol-
lowing closure.” -

() The appllcants demonstratlon
provides reasonable assurance that the

applicable . technical ‘requirements of

subpart D of this part will be met.

(g) The applicant’s proposal for insti-
tutional ' control provides ‘reasonable
assurance ‘that Institutional control
will be provided for the length of time
found necessary to ensure the findings
in paragraphs (b) through (e) "of this
section and that the institutional con-

trol meets the requirements of 561 59 ’

Instltutlonal requirements. .

(h) The information on ﬂnanclal as-
surances meets the requlrements of
subpart E of this part.

()) The applicant’s crltlcallty saf‘ety
procedures are adequate to protect the
public health and safety and provide
reasonable assurance that the require-
ments of §70.24, Criticality accident re-

_quirements, of part 70 of this chapter

. will be met, insofar as they are applica-
- ble .to special nuclear material to be

cense. -
(k) Any addmonal lnformatlon sub-

_mitted as requested by the Commission

+ pursuant to §61.16, Other lnformatlon.

1s adequate."
(1) The requirements of subpart A of

* part §1 of this chapter have been met.

[47 FR 57463, Dec 27, 1982, as amended at 49
FR 9405, Mar. 12, 1984]

§61.24 Conditions of licenses. -

(a) A license issued under this part,
or any right thereunder, may be trans-
ferred, assigned, or in any manner dis-

- posed of, either voluntarily or involun-

- tarily, directly or indirectly, through

transfer of control of the license to any
person, only if the Commission finds,

.after securing full information, :that

’

the transfer is in accordance with the

provisions of the Atomic Energy Act

and gives its consent in writing in the

. form of a license amendment,

(b) The licensee shall submit written

. statements under oath upon request of

the ‘Commission, at any ‘time before
termination of the license,' to enable
the Commission to determine whether
or. not the license should be modified,
suspended, or revoked. -

-(c) The license will be transferred to
the site owner only on the full imple-

.mentation of the final closure plan as
- approved by the Commission, including

- post-closure’ observatlon and malnte-

nance.
(d) The licensee shall be subject to

", the provisions of the Atomic Energy

Act now or hereafter in effect, and to
" all rules, regulations, and orders of the

- Commission. The terms and conditions
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§61.25

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 grant a 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 fallure 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 Commisston 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 appllcatlon for a
license.

(h) The Commlsslon 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 recelpt, possession, and.

disposal of source, special nuclear or
byproduct material as it deems appro-
priate or necessary in order to:

(1) Promote the common defense and
security;.

(2) Protect health or. to minimize
danger to life or property: .

(3) Require reports and the keeplng 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.

(1) Any licensee who receives and pos-
sesses speclal nuclear material under

this part in quantities that would be

subject to the requirements of §70.24 of
part 70 of this chapter shall comply

‘

10 CFR Ch. } (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.

(j) The authority to dispose of wastes
expires on the date stated in the li-
cense except. as provided in §61.27(a) of
this part.

{k)(1) Bach licensee shall notlfy the
appropriate NRC Reglonal 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 deflned
in 11 U.S.C. 101(14)) controlling the H-
censee or listing the license or licensee
as property of the estate; or

(11) An affillate (as that term {s 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

(i) The date of the ﬂllng of the peti-
tion.

[47 FR 57463, Dec. 27, 1982, as amended at 52
FR 1295, Jan. 12, 1987)

§61.25 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: (1)
those features and procedures which
may not be changed without () 60 days
prior notice to the Commission, (ii) 30
days notice of opportunity for a prior
hearing, and (i) 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 (i1) 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 paraérap}r ‘(a)(s) of th.ls sec: h

. tion may not be changed without prior

Commission approval if ‘the Commls-’

_sion, after having received the required
notice, so orders.

() Amendments éuthorlzlng site clo:

- sure, license transfer, or license termi-
nation shall be lncluded in paragraph
" (a)(l) of this section.

() The Commlsslon shall provide a

copy of the notice for opportunity for .

'4-,;. hearings provided in paragraph (a)(1) of

or tribal governing bodies specified in
© §2.104(e) of part 2 of this chapter.

§61.26. Amendment of license. - .

(a) An application for amendment of
a Jicense must ‘be filed in accordance’

wlth §61.20 and shall fully descrlbe the
changes desired.

(b) In determining whether an

proved, the Commission will apply the
criteria set forth in §61.23.

sure.

(a) Any'explratlbrr date on a license
applies only to the above ground ac-

. tivities and to the authority to dispose '

of waste. Fallure to renew the license
shall not relieve the licensee of respon-
sibllity for carrying out site closure,
postclosure observation and transfer of

the license to the site owner. An appli-

cation for renewal or an application for

closure under §61.28 must be filed at .
- Jeast 30 days prior to llcense explra-_

tion..

(b) Applications- for renewal of a li-
.- cense must be filed In accordance with .
- §§61.10 through 61.16 and §61.20. Appli- .

cations for closure must be filed in ac-

cordance with §§61.20 and 61.28. Infor-:..
mation contalned In previous applica- -

-tlons, statements or reports filed with
‘the Commission under the license may
be incorporated by reference If the ref-
erences are clear and specific. '

(c) In any case in which alicensee
has timely filed an application for re-

" newal of a llcense, the license for con- '
tinued recelpt and disposal of licensed -

materials does not expire untll the
- Commission has taken final action on
the application for renewal.

561.28

(d) In determining ;ﬁhether ‘a license
will be renewed, the Commission will
apply the criteria set forth In §61.23.

§61.28 Contents of npplicaﬁon for clo-

sure.
(a) Prior to final closure of the dis-

" posal site, or as otherwlse directed by

the Commission, the 'applicant shall
submit an appllcatlon to amend the 1i-

_cense for closure. This closure applica-

~ tlon must include a final revision and
this section to State and local officials .

specific detalls of the disposal site clo-

- sure plan Included as part of the li-

cense application submitted under
§61.12(g) that includes each of the fol-
lowing: |

(1) Any additlonal geologlc, hydro-
logic, or other disposal site data perti-
nent to the long-term containment of
emplaced radioactlve wastes obtained

.. during the operational period.
amendment to a license will be ap-

...(2) The results of tests, experirnents.
or any other analyses relating to back-
fill of excavated areas, closure and

. ling, te migrati d i -
§61.27 Application for renewal or clo- sea ng, waste gration and Inter

action with emplacement: media, or
any other tests, experiments, or anal-
ysis pertinent to the long-term con-
talnment of emplaced waste within the

. disposal site.

(3) Any proposéd revlslon of plans for:
(i) Decontamination :and/or dis-

. Vmantlement of surface facilities;

(i) Backfilling of excavated areas; or
(111) Stabilization of the disposal site
for post-closure care.

% (b) An environmental report or a sup-
-‘plement to an environmental report

prepared in accordance with subpart A

- of part 51 of this chapter must accom-

pany the application.

(c) Upon review and consideration of
an application to amend the license for
closure submitted ‘In accordance with
paragraph (a) of this section, the Com-
mission shall Issue an amendment au-

+ thorizing closure if there Is reasonable

assurance that the long-term perform-
ance objectives of subpart C of this
part wlll be met.

[41 FR 51463 Dec ZT 1982 as amended at 49
FR 9406, Mar. l? 1984}
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§61.29 Post-closure observation and
maintenance,-
Following completion of closure au-
thorized in §61.28, the licensee shall ob-
serve, monitor,. and carry out nec-

essary maintenance and repalrs at the .

disposal site until the license Is trans-
ferred by the Commlission in accord-
ance with §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.

§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-
slon finds:

(1) 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 ()
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 §61.23(g) will be met.

[47 FR 57463, Dec. 27, 1982, as amended at €1
FR 24674, May 186, 1996)

§61.31 Termination of license. ‘

(a) Following any perlod 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. I (1-1-05 Edition)

(b) This application must be filed,
and will be reviewed, in accordance
with the provlslon of §61.20 and of this
section.

(c) A license Is terminated only when
the Commission finds:

(1) That the Institutional control re-
qulrements: found ' necessary- under
§61.23(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
§61.80 (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.

[47 FR 57463, Dec. 27, 1982, as amended at 61
FR 24674, May 186, 1996]

Subpart C—Perdormance
Objectives -

§61.40 General requirement.

Land dlsposal 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
§§61.41 through 61.44. ~

§61.41 - Protection of the general opu-
lation from releases of radioac-
tivity.

Concentrations of radioactive mate-
rial which may be released to the gen-
eral environment in ground water, sur-
face water, alr, soll, 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
thyrofd, 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,

§61.42 Protection of individuals from
" inadvertent intrusion:
Design, operatlon. and closure of the
land disposal facility must ensure pro-
tection of any individual Inadvertently
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* intruding Into the disposal site and oc-
cupying the site or contacting the

‘waste at any time after active institu- '

- tional controls over the disposal ‘sfte -

are removed

561.43 Protection of indwnduals dur-A

.. ¢ ing operations.

- Operatlions at the land disposal facil-
ity must be conducted in compllance
«.with the standards for radiation pro-
"-tection set out in part 20 of this chap-
+ ter, except for releases of radioactlivity
in effluents from the land disposal fa-
cility, - which shall- be - governed by
§61.41 of this part. Every reasonable ef-

fort shall be made to maintain radi-

§61.50

‘developments are not likely to affect

.the ability of the disposal facility to

meet the performance objectlves of

"subpart C of this part.

(4) Areas must be avoided having

" known natural resources which, if ex-
. ploited, would result in failure to meet

the performance objectives of subpart
C of this part.
- {5) The .disposal site must be gen-

Aerally well drained and free of areas of

ation exposures as low as Is reasonably ,

achlevable

’ 561 44 Stablhty of the disposal- sxte
after closure.

‘The disposal facility must be sited,

designed, used, operated, and closed to

achieve long-term stability of the dis-

. ‘posal site and to eliminate to the ex- -

tent practicable the need for ongoing
active maintenance of the disposal site
following closure so that only surveil-
lance, monitoring. or minor custodial
care are required. .

'D-JechMCal
;nenls for Land Disposal Facili-
ies

§81.50 stposal
quirements for land disposal.

(a) Disposal site suitability for near-

*surface disposal. (1) The purpose of this

" section iIs to specify the "“minimum

characteristics a disposal site must

have to be acceptable for use as a near-

“surface disposal facility.’ The primary -

emphasis In disposal site sultability is

given to Isolation of wastes, a matter’
“having long-term Impacts, and to dis-~
posal site features that ensure that the "

long-term performance objectives of

. subpart C of 'this part are met, as op-

' posed - to short- term .convenlence or
benefits.

{2) The disposal site shall be capable

of being characterlzed modeled ana-,

lyzed and monitored.

(3) Within the reglon ‘or state where
the facility is to be located. a disposal
site should be selected so that pro-
Jected population growth and future

Reﬁui.re- '

site suitability ' re-

flooding or frequent ponding. Waste
disposal shall not take place in a 100-
year flood plain,” coastal high-hazard
area or wetland, as defined in Execu-
tive Order 11988, "Floodplaln Manage-
ment Guidelines." E

(6) Upstream dralnage areas must be

R mln!mlzed to decrease the amount of
' “runoff which could erode or inundate
‘'waste disposal units.

(7) The disposal site must' provide

* sufficient depth to the water table that

ground water intrusion, perennial or -
otherwise, into the waste will not

‘occur. The Commission will consider

an exception to this requirement to
allow disposal below the water table if
it can be conclusively shown that dis-

-posal site characterlstics will result in
. molecular diffusion being the predomi-
-nant means of radionuclide movement
. and the rate of movement will result in

the performance objectives of subpart
C of this part being met. In no case will

~waste disposal be permitted in the zone

of fluctuation of the water table.
(8) The hydrogeologic unit used for

disposal shall not discharge ground

water to the surface within the dis-
posal site.

(9) Areas ‘must be avoided where
tectonic processes such as faulting,
folding, seismic activity, or vulcanism
may occur with such frequency and ex-
tent to significantly affect the ability
of -the disposal site to meet the per-
formance objectives of subpart C of
this part, .or may preclude defensible
modeling and predlctlon of long -term
impacts. -

10) Areas must be avolded where sur-

face geologic processes such as mass

wasting. erosion, . slumping.
landsliding, or weathering occur with
such frequency and .extent to signifi-
cantly affect the ability of the disposal
site to meet the performance objec-
tives of subpart C of this part, or may
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preclude defensible modeling and pre-
diction of long-term Impacts,.
(11). The disposal site must not be lo-

cated where nearby facilitles 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 sultabillty 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 avoildance of the need for
continuing active malintenance 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 slte 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
inflltration, to direct percolating or
surface water away from the disposed
waste, and to resist degradation by sur-
face geologic processes and blotic 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 (réserved).

10 CFR Ch. | (1-1-05 Edition)

§61.52 Land disposal facility operation

and disposal site closure.

- (a) Near-surface dlsposal facility o
eration and disposal site closure. F
Wastes designated as Class A pursuant
to §61.55, 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 fallure 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 §61.56(b)
of this part.

(2) Wastes deslgnated as Class C pur-
suant to §61.55, 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 lntru-
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 fllled 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-
slons of §§20.1301 and 20.1302 of this
chapter at the time the license Is
transferred pursuant to §61.30 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,
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must be established on the site to fa-.
cilitate surveys. The USGS or NGS
control stations must provide hori-:
zontal and vertical controls as checked , -

against USGS or NGS record files.

A

. (8) A buffer zone of land must be .

maintained between any. buried waste

and the disposal site boundary and be-.

neath -the disposed waste. The buffer

-~ zone shall be of adequate dimensions to
carry out environmental monitoring "’

activities specified in §61.53(d) of this
part and take mitigative measures if
needed.

(9) Closure and stabilization meas-
ures as set forth in the approved site
closure plan must be carried out as

filled and covered.

(10) ‘Active waste disposal operations
must not have an adverse effect on
‘completed ‘closure and stablllzatlon
measures, ' -

{11) Only wastes contalnlng or con-'

taminated with radloactive materials

shall be disposed of at the disposal site.

- (b) Facility ‘operation and -disposal
site closure for land disposal facilities
other than near-surface (reserved)

141 FR 57463, Dec. 27,1982, as amended at 56
FR 23474, May 21, 1991; 56 FR 61352, Dec. 3,
1991 58 FR 67662, Dec. 22 1993]

§61.53 Envnronmental monitoring

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 varlation,

,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 ob_]ectlves 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

Jprogram. Measurements and observa-
tions must be made and recorded to.

provide data to evaluate the potential
health and environmental impacts dur-

561 55

lng both the constructlon and the oper-

-ation of the facility and to enable the
-evaluation of long-term effects and the

need for mitigative : measures.: The

.monitoring system must -be capable of

providing early warning of releases of
radlonuclides from the disposal site be--

.fore they leave the site boundary.

(d) After the disposal site Is closed,
the licensee responsible for post-oper-
ational survelllance of the disposal site
shall ‘malintaln a monitoring system

“based on the operating history and the

closure .and stabilization of the dis-
posal site. The monitoring system

" must be capable of providing early

, warning of releases of radlonuclides
each disposal unit (e.g., each trench) is

from the disposal site before they leave

‘the site boundary. . R
$61.54 Alternative ‘requirements for

design and operations

"The Commlssion may, upon request
or on its own initlative, authorize pro-
visions other than those set forth in
§561.51 through 61.53 for the segregation
and disposal of waste and for the design
and operation of a land disposal facil-
ity on a specific basis, if it finds rea-
sonable assurance of compliance ‘with
the performance ob_]ectlves of subpart
C of thls part.

' 561.55 Waste classiﬁcation
(a) At the time a license appllcatlon':‘

(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 thelr 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 avallability of the

radionuclide at the time of exposure.
Second, consideration must be given to
the concentration of shorter-lived
radlonuclides .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-
acterlistics of Class A waste must meet
the minimum requirements set forth in
§61.56(a). If Class A waste also meets
the stabillty requirements set forth in
§61.56(b), it is not necessary to seg-
regate the waste for disposal.

(ii) Class B waste {s 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 §61.56. |

(iif) 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 §61.56.

(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 speci-
fled for Class C waste. In the absence of
specific requirements in this part, such
waste must be disposed of {n 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 radionuclides list-
ed in Table 1, classification shall be de-
termined as follows:

(1) If the concentration does not ex-
ceed 0.1 times the value in Table 1, the
waste is Class A, .

(i) If the concentration exceeds 0.1
times the value in Table I but does not
exceed the value in Table 1, the waste
isClassC. : )

(i11)-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. | (1-1-05 Edition)

scribed in paragraph (a)(7) of this sec-
tion.

TABLE 1
tion amh'
[
Radionuciide per cuble
meter
C-14 8
C-14 in activated metal 80
Ni-59 In activated metal 220
Nb-94 In activated meotal 02
To-99 3
1129 ... - . 0.08
Alpha smitting transuranic nuciides with half-
e grester Hhan S YOars .acewcmcrrccmen: - 1100
Pu-241 13,500
Cm—-242 120,000

1Units are nanocuries per gram.

(4) Classification determined by
short-lived radionuclides. If radio-
active waste does not contain any of
the radionuclides listed in Table 1,
classification shall be determined
based on the concentrations shown in

. Table 2. However, as specifled In para-

graph (a)(6) of this section, if radio-
active waste does not contain any
nuclides listed in elther Table 1 or 2, it
is Class A.. :

(i) If the concentration does not ex-
ceed the value in Column 1, the waste
is Class A.

(i1) If the concentration exceeds the
value in Column 1; but does not exceed
the value in Column 2, the waste is
Class B, . i

(11i) 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 contalning 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

Concentration, curtes
per cubic meter

ca. 1 | O | G2

Radionuctide

Total of ak muclides with less than §

Y08r haH-H8 comerreersssosemamssammnnns | 700 ol o
H-3 40 M o
Co-60 700 ol M
Ni-63 as | 70l 700

172



"' concentration of nuclides llsted

[

Nuclear Regulo!ory Commlsslon

TABLE 2—Conlmued - ! .‘

. . . Concentration, curies
c . por cubic meter
Radionuclide T oa | oo
Co. 1’| 55" | %5
" N8 activaled metal 3s | 700|700
S-90 ) '0.04 150 | 7000
© G017 essreesermresnssssrasesness i snss ] 44 | 4600 -
N 1There ars no lmns oslabﬂshod for these radionuclides
== " Class B or C wastes. Pra :uehnlhoﬂ
. fects of external mdauon and Intemal heat tion on
transportation, handling, and disposa! will Emit concentra- -

B -, tions for ms' wnsln These wastes shall be Class B unless
o, the othov L

- wasu o be Class c d :
[0) Classlflcatlon determined by both

of these

long- and short-lived radionuclides. If

radioactive waste contains a ‘mixture
. of radionuclides, some of which are |

" listed in Table 1, and some of which are

"listed in Table 2, classlflcatlon shall be”

Vdetermined as follows:

(i) 'If the concentration of a nuclide '

listed in Table 1 does not exceed 0.1

' times the value listed in Table‘l, the

" class shall be that determined by the
Table 2.

e

in Table 2 determine the

in’

(i1) If the concentration of a nuclide"

listed in Table 1 exceeds 0.1 times the

value listed in Table 1 but does not ex- *

ceed the value In Table 1, the waste’

shall be Class C, provided the con-’
centration of nuclides listed in Table 2
does not exceed the value shown in Col- :

umn 3 of Table 2.

radionuclides other than those listed in"
Tables 1 and 2. If radioactive waste
"'does not contain any nuclides listed In :

either Table 1 or 2, it is Class A,

‘(7)) The sum of the fractions rule for 4

fraction, :
- fractlons=0.83, Since the sum is less

' §61.56

For Sr-90 fraction 50/150=0.33; for Cs-137
22/44=0.5; the sum -of . the

than 1.0, the waste is Class B.

+ (8) Determination of concentrations in

wastes. The concentration of a radio-

; nuclide may .be determined by indirect

methods such as use of scaling factors

.- which relate the inferred concentration
of one radionuclide to another that is
. measured, or radionuclide material ac-

countability, If there is reasonable as-
surance that the indirect methods can

‘:. be correlated with  actual measure-

ments. The concentration of a radio-

“nuclide may be averaged over the vol-

ume of the waste, or weight of the

‘waste If the units are expressed as
‘_nanocuries per gram.

: {47 FR 57463, Dec. 27, 1982, as amended at 54

FR 22583, May 25, 1989; 66 FR 55792, Nov. 2,
2001]

"'561 56 Waste characteristics

(a) The’ followlng requlrements are

‘minimum ‘requirements for all classes

of waste and are Intended to facilitate
handling at ‘the disposal site and pro-

" vide protection ‘of health and safety of
.personnel at the disposal site.

(1) Waste must ‘not be packaged for

:dlsposal ln cardboard or ﬂberboard
" boxes.”

(2) Liquid ‘waste must be solidified or

" packaged In sufficlent absorbent mate-
(6) ‘Classification ' of wastés with

- mixtures of radionuclides. For"deter-:

mining 'classification ‘for ‘waste ‘that
contains a mixture of radionuclides, it
is necessary to determine the sum of

fractions - by . dividing each ‘nuclide’s ~

concentration by the appropriate Hmit’

‘and adding the resulting values. The
appropriate limits must all be taken
-from the same column of .the same
-table. The sum of the fractions for the
column must be less than 1.0 .if the
waste class is to be determined by that
column. Example: A waste contalns Sr-
.90 in a concentration of 50 Ci/m? and
-Cs-137 .in a concentration of .22 Ci/m3,

Since the concentrations both exceed .

the values in Column 1, Table .2, they
must be compared to Column 2 values.

rial to absorb twlce the volume of the
liquid. .

?3) Solid ‘waste contalnlng liquid
shall contain as little free'standing and
noncorrosive liquid as is reasonably
achievable, but in no case shall the lig-
uid exceed 1% of the volume. '

(4) Waste must not be readily capable

“of detonation or of explosive decompo-
" sitlon or reactlon at normal pressures

and temperatures, or of exploslve reac-
tion with water.
(5) Waste must not contaln, or be ca-

‘pable of generating, quantities of toxic

gases, vapors, or fumes harmful to per-

- sons ‘ transporting, " handling, or dis-

posing of the waste.” This does not
apply to radioactive -gaseous waste
packaged in accordance with paragraph
(a)(7) of this sectlon, |

{6) Waste must not be’ pyrophoric
Pyrophoric materials . contained in

-waste shall -be treated, .prepared, and

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, blo-

logical, pathogenic, or Infectious mate-

rial must be treated to’'reduce to the
maximum’ extent practicable the po-
tential "hazard from the non-radio-
logical materials.

(b) The requirements In this section
are Intended to provide stability of the
waste. Stabllity is intended to ensure
that the waste does not structurally
degrade and affect overall stability of
the site through slumping, collapse, or
other fallure 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.

(1) 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 molsture,
and microblal actlvity, 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
stabllity 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 contalins as lit-
tle free standing and noncorrosive lig-
. uld as iIs reasonably achlevable, 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

10 CFR Ch. 1 (1-1-05 Edition)

Class A waste. Class B waste, or Class
C waste, in accordance with §61.55.

§61.58 Alternative requirements for
;v:aste classification and character-
stics.

The Commission may, upon request
or on Its: own Initiative, authorize
other provisions for the classification
and characteristics of waste on a spe-
cific. basls, 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

§61.59 Institutional requirements.

(a) Land ownership. Disposal of radio-
active waste recelved from other per-
sons may be permlitted only on land

_ owned In fee by the Federal or a State

government,
() Institutional . control. The land

. owner or custodlal 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, perlodic 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 relled upon
for more than 100 years following
transfer of control of the disposal site
to the owner.

'Subpari E—Financial Assurances

§61.61. Applicant qualiﬁcntions and as-
surances,

Each applicant shall show that it el-
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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" englneering plans;
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:561 62 F;;ndfn “for disposal site clo-
sure and stabilization.

(a) The applicant shall provide assur-
ance that sufficient funds will be avall-"
able to carry out disposal site closure
and stabil{zation, Including: (1) Decon- '
-tamination or:dismantiement of land ~
_disposal facllity structures; and (2) clo-
sure and stabilization of the disposal

-.. site so that following transfer of the -

disposal site to the site owner, the need
for ongoing actlve maintenance is-
- eliminated to the extent practicable :
..and only minor custodial care, survell- .
lance, ;and . monitoring are required.
These assurances shall, be .based on
.. Commission-approved cost estimates -

* “reflecting _the . Commission-approved

, - plan for disposal site closure and sta- -
. bilization. The applicant’s cost esti-
mates must take Into account total. -
- capltal costs that would be Incurred {f
_ an-independent contractor were hired
to perform the closure and stablllza- i
-tlon work.
(b) In order to avold unneccssary du-
plication and expense, the Commisslon

. will accept financial sureties that have -

been consolidated with earmarked fl-
-nancial or surety arrangements estab-
. lished to meet requirements of other
Federal or State agencies and/or local
governing bodies for such decontamina-
tion, . closure and stabilizatfon. The

" ment only if they are considered ade-
quate to satisfy these requirements .,
and that the portion of the surety
. which covers the closure of the disposal |

_ for use in accompllshlng these actlvl-

" ties.

) {c) The llcensee s surety mechanlsm
~will be annually reviewed by the Com-

mission to assure that sufficlent funds

" _are avallable for completion of the clo-

sure plan, assuming that the work has -
to be performed by an lndependent con- .
tractor.

- (d) - The amount of surety llabillty
should chinge in accordance with the
. predicted cost of future .closure and
stabilization. Factors affecting closure -
and stabilization cost .estimates In-.
clude: inflation: increases in the
amount of disturbed land; changes in
closure and. sta-
bilization that has already been accom-
plished and any other conditions af-

"agreed to by all partles.

§61.62

fecting costs. This will yleld a surety

that is at least sufficlent at all times
to cover the costs of closure of the dis-
' posal units that are expected to be used
before the next license renewal.’

‘(e) The term of the surety mecha-
nlsm must be open ended unless it can
be demonstrated that another arrange-

‘ment would provide an equivalent level

of assurance, . This ‘assurance could be

iprovided with a surety mechanism

which Is written for a specified period
of time (e.g.. five years) yet which
must be automatically renewed ‘unless
the party who issues the ‘surety noti-
fies the Commission and' the bene-

‘ficlary (the site owner) and the prin-

cipal (the licensee) not ‘less than 90
days prior to the renewal date of its in-
tention not to renew. In such a situa-
tion the licensee must submit a re-
placement surety within 30 days after

‘notification of cancellation. If the 1I-

censee fails to provide a replacement
surety acceptable to the Commission,

. the site owner may collect on the origi-

nal surety. R

(f) Proof of forfeituré rmust not be
necessary to collect the surety so that
In the event that the licensee could not

‘provide an acceptable replacement sur-

ety within the required time, the sur-
ety shall “be automatically ' collected

Commission will accept thls arrange- ;jprlor to its expiration. The conditions

described above would have to be clear-
‘ly stated on any surety instrument
which is ‘not open-ended, and must be
Liability
under the ‘surety mechanism must re-

““‘main-in effect until the closure and
" stabilization program has been com-

pleted and approved by the Commission

..and the license has been transferred to

the site owner. .

(g) Financial surety arrangements
generally acceptable to the Commis-
slon include: surety bonds, cash depos-
its, certificates of deposits, deposits of
government securities, ..escrow . ac-

~counts, lrrevocable. letters or,llnes of

credit, trust funds, and combinations
" of the above or such other types of ar-
rangements as may be approved by the
Commission. However, self-insurance,
or any arrangement which essentlally

. constitutes pledging the assets of the
.licensee, will not satisfy the surety re-

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.

§Si 8&{ ‘Financla'l assurances for insti-
tutional controls.

(a) Prior to the Issuance of the 11-
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
sufficlent 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
Commlission for approval.

Subpart F—Parlicipation by State
Govemments and Indian Tribes

§61,70 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 llcense 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-

sion proceedings concerning the license
application as provided under Federal
law and regulations.

$61.71 State and Tribal government
consultation.

Upon request of a State or tribal gov-
erning body, the Director shall make
avallable 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 activitles 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-

10 CFR Ch. | (1-1-05 Edition)

oping proposals for partlclpatlon in the
license revlew

§61.72. Flling of. ]Jroposals for State
and Tribal participation.

(a) A State or tribal governing body
whose Interest is affected by a near-
surface dlsposal 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:

(1) 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 §61.20.

(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 §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:

(1) 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 tentatlive 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-
censlng 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-

. catlonal or informatlon services (semi-’
.: nars, public meetings) or other actions .!
~.:: from the Commission such as establish-'-
ment of additional Public Document *

... Rooms or exchange of State personnel ;-

- under the lntergovernmental Personnel
- Act. ;o

§61.73 Commxssion approval of pro-
: posals C

(a) Upon receipt of a proposal sub-
‘mitted In:accordance with §61.72, the
- Director shall arrange for a.meeting :
between the representatives of: the
‘State or tribal governing body and the
‘Commission staff to discuss the pro-
posal and to ensure full and effective

, participation by the State or tribe in_

the Commission’'s license review.,

. (b) If requested by a State or, trlbal
. governing body, the Director may ap-.
prove all or any part of a pr0posal if
-.the Director determines that:.

7(1) The proposed activities are wlthln
the scope of Cormmission statutory re-
sponslblllty and the type.and mag-
'nitude of Impacts which the State or.
.tribe may bear are sulfficient to justify .
. thelir participation; and .

~ (2) The proposed activities will con-
.tribute productively to the llcenslng
.review.

(c) The declslon of ‘the Director will
_be ‘transmitted in writing to'the gov-
“ernor or the designated official of the
tribal governing body.” -

(d) Participation by a State or Indian
tribe 'shall not affect their rights to
participate in an adjudicatory hearlng
as provided by part 2 of this chapter,

e

"Subpart G—Records, Repods,
Tesls. cnd Inspecﬁons :

561.80 Mamtemmce of - records,
- ports, and transfers.

re-

" (a) Each licensee shall maintain any'
records and make any reports in con-' -

.. nection with the licensed actlvities as
may be required by the conditions of
"the license or by the rules, regulations,

- * * and orders of the Commission.
(b) Records which are required by the.

_regulations in this part or by license -

ulations In this chapter or by, license
condition. If a retention period is not

at -n

.}

conditlons must ' be malntained ‘for a .-
period specified by the appropriate reg- -

§61 80

otherwlse speclﬂed these records must
be maintained and.transferred to the
officlals ‘specified :in- paragraph (e) of
'this sectlon'as a condition of license
termination ‘unless "'the Commission
_otherwise authorizes their disposition.

“:(c) Records which ‘must be' main-
* talned pursuant to this part may be the

- original or a’reproduced copy or a

microform if this reproduced copy or

* microform is capable of producing copy

that is clear and legible at the end of
_the ‘required retention period. The

‘record may also be stored in electronic

“media ‘with the capability for ' pro-

‘ducing legible, accurate, and complete
records during the required retention

/period. Records such as letters, draw-

* ings. specifications, ' must “include all

- pertinent ‘information such as stamps,

initials, and signatures. The licensee

-“shall * maintain adequate safeguards

‘against tampering with and loss of

‘records.

“(d) If there is'a conﬂlct between the
Commission’s regulations In this part,
_llcense condition, or other .written
" Commission approval or authorization
'pertaining to the retention period for
the same type of record. the longest re-
tention period speclfled takes prece-
dence.

{e) Notwlthstanding paragraphs (a)
through (d) of this section, the licensee
_'shall record the location and the quan-
tity of radioactive wastes contained in
" the disposal site and transfer these
_ records upon license termination to the
" chief executive of the nearest munici-
pality. the chief executive of the coun-
.ty in which the facility Is located, the
county zoning board or land develop-
. ment and planning agency, the State

o govemor and other State, local, and
. Federal governmental agencies as des-
""Ignated by the Commission at the time
of license termination. .

(f) Following recelpt and acceptance
of a shipment of radioactive waste, the
licensee shall record the date that the
shipment is recelved at the disposal fa-
cility, the date of disposal of the waste,
a traceable shipment manifest number,
. a description of any engineered barrier
or structural overpack provided for dis-
posal of the waste, the location of dis-
- posal at the disposal site, the contain-

ment integrity of the waste disposal
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contalners as received, any discrep-
ancies between materials listed on the
manifest and those recelved, the vol-
ume of. any pallets, bracing, or other

shipping or onsite generated materfals "
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 actlvities described
"in this section,

(g) Each licensee shall comply with’

the safeguards reporting requirements
of §§30.55, 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 requlred for materials’

after disposal,

(h) Each licensee authorized to dis-
pose of radioactive waste recelved from
other persons shall flle a copy of its fi-
nancial report or a certified financial
statement annually with the Commis-

slon in order to update the information’
base for determining ﬂnancial quall-

fications.’

(i)(1) Each licensee authorized to dis--

pose of waste materlals 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 Office’ of Nuclear Material
Safety and'Safeguards, by an appro-
priate method listed in §60.4, with a
copy to the appropriate NRC Reglonal
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 lquid and In air-
borne effluents during the preceding
year, (1) the results of the environ-

10 CIR Ch | (1-1—05 Edition)

mental monltorlng program. (i11) a
summary of licensee disposal unit sur-
vey and maintenance activities, (iv) a
summary, by waste class, of actlvities
and quantities of radionuclides .dis-
posed of, (v) any Instances In which ob-
served site characteristics were signifi-
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 materlals released during the re-
porting period, monltoring results, or
maintenance ' performed are signifi-
cantly different from those expected in
the materials previously reviewed as
part of the licensing action, the report
must cover this specifically.

(J) Each licensee shall report In ac-
cordance with the requirements of
§70.52 of this chapter

(k) Any . transfer of byproduct,
source, and special nuclear materials
by the licensee 'is subject to the re-
quirements In §§30.41, 40.51, and 70.42 of
this chapter. Byproduct, source and
special nuclear material means mate-
rials as deflned in these parts, respec-
tively.

(1) In addition to the other require-
ments of this section, the licensee shall
store, ‘or have stored, manifest and
other informatlon pertalning to receipt
and disposal of radioactive waste in an
electronic recordkeeping system.

(1) The manifest Information that
must be electronically stored is—

(i) ‘ That requlred 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 11612, 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, 2002 68 FR
58814, Oct. 10, 2003]

§61.81 Tests at land disposal facilities.

(a) Each licensee shall perform, or
permit the Commission to perform, any
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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:

(1) 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-
ston, handling, treatment, storage, or
disposal of radioactive waste.

§61.82 Commission inspections of land
disposal facilities.

(a) Each licensee shall afford to the
Commisston 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 recelved,
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.

§81.83. Violations.

(a) The Commission may obtain an
injunction or other court order to pre-
vent a violation of the provisions of—

(1) 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:

{1) For violations of— -

(1) Sections 53, 57, 62, 63, 81, 82, 101,
103, 104, 107, or 109 of the Atomic En-
ergy Act of 1954, as amended;

(i) Section 206 of the Energy Reorga-
nization Act;

(iii) Any rule, regulation, or order
issued pursuant to the sections speci-
fied in paragraph (b){(1)(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)(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.

[57 FR 55077, Nov. 24, 1992]

§61.84 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 16lo
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 1610, except for the sections listed in
paragraph (b) of this section.

(b) The regulations In part 61 that
are not Issued under sections 161b, 161j,
or 16lo for the purposes of Section 223
are as follows: §§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.

[57 FR 55077, Nov. 24, 1992]

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 Definitions.

62.3 Communications.
62.4 Interpretations.

62.5 Specific exemptions.

‘62.8 Information collectlon requirements:

OMB approval.

Subpart B—Request for a Commission
Determingtion

62.11 Filing and distributlon 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, DOE/WIPP 04-3231, March 2004, posted at
http://www.wipp.ws/library/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 : 9.27ES
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 D1. Data from that table are
summarized below.

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 5.5718E1
U-238 6.5 1.9204E4
Total less U-235 and U-238. 7.28ES 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, nCi/g
All nuclides 7.2845E5 2.1622F4 3.37E7
All nuclides except U 7.28E5 2.36E3 3.09!?8
Total Waste 7.2845E5 3.45E6 2.11E5

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
uranjum.

3 LES-06015
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ENVIROCARE orvmuiic

SAFE AND SECURE

February 3, 2005

By Facsimile (505) 944-0198 and UPS

Mr. E. James Ferland

President and Chief Executive Officer

Louisiana Energy Sexvices, L.P.

One Sun Plaza, 100 Sun Avenue, N.E., Suite 204
Albuquerque, New Mexico 87109

Dear Mr, Ferland:

As a follow-up to our recent discussions, I confirm that the existing licenses and permits
for Envirocare’s Clive, Utah, disposal facility currently allow Envirocare to dispose of
depleted U305 subject to the material meeting Bnvirocare’s licenses, permits and
operational requirements. If Envirocare wete to enter into an agreement with LES for the
disposal of depleted UsOj, we would dispose of this material at our facility using the
shallow land budal method in accordance with our regulatory authorizations in a cell
with a cap (i.e., a Class A disposal cell). Envirocare bas previously received and
disposed of depleted U30; in this maoner at our facility in Clive, Utgh.

At your request, Envirocare has also reviewed the cost estimate for depleted UzOg
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;O;,
the cost range presented in the cuxxent LES license application is a conservative estimate
of what it would cuxxently cost at standard depleted U3 O; depsity to dispose of such
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 peed additional information.

Sincerely,

Al Rafati
Executive Vice President

LES Exhibit 103 LES-05319
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Aprll 6 2005

MEMORANDUM TO: Scott Flanders, Deputy Drrector
Environmental and Performance
Assessment Directorate
Division of Waste Management TR
and Environmental Protection . e :
Office of Nuclear Material Safety
and Safeguards T

THRU: B. Jennifer Davis, Sectron Chief IRA} e
Environmental and Low-Level Waste Sectlon
Division of Waste Management
and Environmental Protection -
Office of Nuclear Material Safety
and Safeguards - . -
FROM: 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

SUBJECT: : TELEPHONE SUMMARY REGARDING DEPLETED URANIUM '
DISPOSAL S

On February 24, 2005, a conference call between the U.S. Nuclear R'eguilatory
Commission staff and Utah’s Division of Radiological Control staff washeld te'exch‘an‘g;;e‘
information regarding the potentral disposal of depleted uranium at a commercral Iow-level
radloactrve waste drsposal facrlrty Attached |s the telephone summary L

Docket 70-7004
’ 70 3103

Attachment: Telephone Summary

cc: See attached list

N
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April 6, 2005

MEMORANDUM TO: Scott Flanders, Deputy Director

THRU:

FROM:

SUBJECT:

Environmental and Performance
Assessment Directorate

Division of Waste Management
and Environmental Protection

Office of Nuclear Material Safety
and Safeguards

B. Jennifer Davis, Section Chief /RA/
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 /RA/
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
ccC:

William Szymanski

U.S. Department of Energy
1000 Independence Ave, SW
Washington, DC 20585

Michael Marriott

Nuclear Information and Resource Service,
1424 16" St., NW

Washington, DC 20036

The Honorable Robert W. Ney
Member, United States House of
Representatives

2438 Raybum 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
Govermnor of Ohio

77 South High Street

30" 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.0O.Box 628 ~ R
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. O. 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



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 Rldge

P.O. Box 2001

Oak Ridge, TN 37831-8651

Dan Minter :
Southem Chio Development Inltlatlve
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 Kirich, Vice President
Licensing Projects
Exelon Generation Co.
4300 Winfield Road
Warrenville, I 60555

Patricia Marida

Central Ohio Sierra Club

1710 Dorsetshire Rd. . _
Columbus, OH 4322° Pl

Elisa Young S
48360 Camel Road
Racine, Ohio 45771
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LES Service List
cc:

James R, Cuttiss, 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

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 16™ St., NW

Washington, DC 20036

Rod Krich, Vice President

Licensing Projects, Exelon Generation Co.
4300 Winfield Road

Warrenville, IL 60555

Jerry Clift
Hartsville/Trousdale 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

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

Monty Newman, Mayor
City of Hobbs

300 North Tumner
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.0.Box 26110

Santa Fe, NM 87502

Richard Ratliff, Chief
Bureau of Radiation Control
1100 West 49" 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

crad’



Carol O’Claire, Supervisor Radiological
Branch ,
Ohio Emergency Management Agency
2855 West Dublin-Granville Rd.
Columbus, OH 43235-2206

Joseph P. Maiherek, 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.’

Nuclear Information and Resource Servuce -
618 Paseo de Peralta, Unit B ' et
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
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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. Flanderss/DWMEP

M. Blevins/DWMEP T. Johnson/FCSS
R. Linton/DWMEP M. Wong/DHLWRS

Y. Faraz/FCSS

Division of Radiological Control, State of Utah:
D. Finerfrock

J. Hultquist

L. Morten

Background:

On February 24, 20085, 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.



Question 2:

NRC staff:.

DRC staff:

Question 3:
NRC staff:

DRC staff indicated that at this time they have no feservations about acceptmg

fDU in an oxide form (spec:t” ically DU,0,). DRC staff further noted that there are
no'volume restnctlons in the Envnrocare llcense

Are there any special considerations that need to be taken into account for .
disposal of DU material at the Envnrocare facullty from Utah's perspectlve?

Responded that no special considerations came to mind. These disposal . .

‘decisions are somethmg that the DU generator and Envurocare would have to
' explore ' A

NRC staff asked DRC to provide further information on its position that the on-
site residential and agncultural mtruder pathways for the Envirocare site are .

" unrealistic..

DRC staff:

Question 4:
NRC staff:

]

‘Stated that onsnte residential andlor farmmg scenanos at the Envirocare facility

" are unrealistic for several reasons.” First, the site conditions of low precipitation

(i.e., approximately 5-6 inches/year) and high evapotranspiration rates (i.e.,

», approxnmately 40 - 50 incheslyear). Also, there is a lack of suitable u’ngatnon
‘water (see Question 6) 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.

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

DRC staff:

Disposal at a Site Near Clive, Utah,” June 1990; “Additional Radionuclide
Concentration Limits for the NORM D_isposaI‘Sitle at Clive, Utah,” August 1990].

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 noted that all of these repons are publlcly avallable o

g'ues'tic'm 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

R studies on radlonuchde transport or radionuclide migration at' your licensed
facilities? If so, please direct NRC staff to the source of thls information.

s



DRC staff:

Question 6:
NRC sfaff:

DRC staff:

Question 7:
NRC sfaff:

DRC staff:

NRC staff:

DRC staff:

Question 8:
NRC 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 \\_/l
that NRC needs should be forwarded to the DRC. DRC staff also noted that all

of these reports are publicly available.

What éré the péremeters DRC staff used to conclude that the groundv;/ater‘
beneath the Envirocare facility is non-potable?

Responded that the driving factor was the hlgh sahne 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.

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 tlmeframe of its mtended use.

Responded in the affirmative and stated that these were spelled out in the
groundwater dlscharge permit using three factors:

-Four mrem/yr exposure assuming use as drinking water source; '
- EPA MCL's (i.e., gross alpha); and S
- EPA Federal Report Number 13.

DRC staff did not apply the’ sum of fractions rule because it would be difficult to

~ predict which contamnnant would arrive at a well and because of the high total
' dissolved solids, the water would never be used asa dnnklng water source.

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.

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-



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.
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" NATIONAL ' ' 10 CFR 30.6
ENRICHMENT L 10 CFR 405
FACILITY ' 10 GFR705

December10,2004 -~ 7
NEF#04-052

ATTN: Document Control Desk

Director * : o

Office of Nuclear Matenal Satety and Safeguards
U.S. Nuclear Regulatory Commtsston
Washlngton, DC 20555-0001

"7} Loulslana Eriergy Services, L. P.
.- National Enrichment Facility - *
* NRC Docket No.70-3103 @ '

NI

Subject:  Response to NRC Request for Addmonal Information Regarding Decommtssronmg
o Fundrng Plan _ : :

: Reterences. 1. Letter NEF#O3-003 dated December 12, 2003, irom E J Ferland (Loutsmna
- - 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 materrat
~ and 10 CFR 30, Rules of genera! applicability to domestic licensing of
byproduct material, and for a Facllity Clearance-Under 10 CFR 95, Facrlrty
“security clearance and sateguardmg of natlonal secunty Intorrnatron and
 restricted data _ L o
A Letter NEF#04-002 dated February 27, 2004, from R. M Knch (Lourslana
- 7 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
ot general apphcabrhty to domestrc Ircensrng ot byproduct matenal"

3. Letter NEF#04- 029 dated July 30 2004, from R. M. Krich' (Louistana 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 specral nuclear material,” 10 CFR 40, -
*Domestic licensing of source material,” and 10 CFR 30, *Rules of general
applicability to domestic licensing of byproduct material‘
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4. Letter NEF#04-037 dated September 30, 2004, from R. M. Krich (Loutstana
Energy Services, L. P.) to Director, Office of Nuclear Material Safety and
Saleguards (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 Servtces) regarding “Louisiana Energy Services - Request
for Additional Information on Decommissloning Funding Plan™

. By letter dated December 12, 2003 (Reference 1), E. J. Fertand of- Loulsiana Energy Servlces
(LES), L. P., submitted to the NRC applications for the licenses necessary to authorize
constructlon 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 (l.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. . ' _ o . A .

By letter dated October 20, 2004 (Reference 5), the NRC provided the techntcal review of
decommissioning funding plan Information Included in Revision 2 of the Safety Analysis Report,
dated July 30, 2004, and requested additional’information and clarification be provided within 30
days (i.e., by November 19, ’2004) In a November 18, 2004; telephone call between LES and:
NRC representatlves, itwas‘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 in!ormatron 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 assoctated with the classified portion of the decommissloning-
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 belng submitted separately in
accordance with 10 CFR 95. 39 “External transmission of documents and materials.”

Attachment 1 to this letter provtdes the RAls and the assocrated LES response. Attachment2
to this letter provides unclassified information, in the form of updated License Application pages
that reflect the LES response 1o the RAls.  The unclassified updated pages will be formally
incorporated into the License Application In'a future revnslon

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

Respectiully,

Deed D S o
R. M. Krich
Vice President ~ Licensing, Safety. and Nuclear Engineerlng

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 ,
' Requests for Additional Information on
Decommissioning Funding Plan, Revision 2

1. ”Tébles'l'OHhrough'tbs“ :
R

Provnde addrtlonal detall In the tables to ]ustrfy the proposed decommissionlng cost estlrnates

Under 10 CFR 70.25, an apphcant fora uranlum enrichment facility is requlred to prepare a
decommissioning funding plan. The decommissioning funding plan includes a site-specific cost

. estimate for decommissioning and a financlal assurance mechanism ensuring that funds will be

avallable to decommission the facility. - Guidance on preparing decommissioning cost estrmat_es

s prowded in NUREG-1757, Volume 3, “Consolidated NMSS Decommissioning Guidance.”
_Section 4.1 of NUREG-1757, Volume 3, states that a cost estimate for decommlsslonlng would

be judged acceptable i it meets nine specmc criterla, including:
1. Criterion 2: The cost estimate Is based on documented and reasonabte es.sumptions. ‘

2. Criterion 3: The unit cost factors used In the cost estimate are reasonable and e )
: conststent w:th NRC cost estrmation reference documents, and

-3 :Cnterion 5 The cost estrmate appnes a contfngency factor of at least 25 percent to the

- -sumofall estrmated cosls. .

In prepanng the decommisslontng cost estlmate, Lovisiana’ Energy Servrces (LES) modified the

- tablesin NUREG-1757, Appendrx A to reflect that their costs were derived from recent Urenco

decommissioning experience. It appears LES used an actrvnty based methodology to estimate
costs at a less detalled level than the Appendix A tables use. This aclivity based approach does
not provide sufficient detall to allow independent verification of criterion 2 and 3 (described
above). Putanother 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 detall,

more information on the decontamination methods (which have not been specified) and the total
area/volume of the component to be cleaned, and the specific unit costs for waste packaging,
shipping, and drsposat costs are needed to detennine if LES’s cost estnmate is adequate

a. Additiona! Labor Detall: Labor hours by category were not estrmated for p!anntng and
- preparation, restoration of contaminated areas of facility grounds, or the final radiation
survey. . In addition, labor detall for the project management and HP&S/Chem labor
categories were not broken out by component. Without this detall, 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. Thatis, it is impossible to
calculate the magnitude of adding’ contractor overhead and profit.. o

b. Decontamination or dismantling of radroactrve tac’trty components: LES has not
specified decontamination methods. Instead, LES notes that “Urenco plant experience
in Europe has demonstrated that conventional decontamination techniques are effective

- {or all plant items.” However, without additional detail on the decontamination methods, *
- we cannot verify if appropriate unit costs and labor rates were used, if all potential
- contaminated areas and equipment were included, if the costs‘lnclude cleaning

" ‘LES Decommissioning 1 - " December 2004
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Louislana Energy Services
Requests for Additional Information on
- Decommissioning Funding Plan, Revision 2

materials, and if disposal of these materials wera Included. Further, while tables 10.1-
1(a)-(f) sometimes provide information on the total dimensions of each type of
component, this information s 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 tobe
contaminated (in some cases this information may be classified). ,

c. Packaging and shipping of radioactive wastes: Becauss 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 drstance do not matter. This information should be
provided for both the talls disposition costs as well as the disposal costs for wastes
generated during decommissioning.

LES Response

1.a  The attached revised Sal’ety Analysis Report (SAR) Table 10 1-2 “Plannlng 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 -
radiatlon 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
o actmty and for acuvrties for the final radiatlon survey work

The attached SAR Table 10.1-3, “Decontamination or Dlsmantlmg of Radioactive
Components,” Is also revised to show the detailed man-hours for the Project
Management and HP&S/Chem labor categones

The costs assoclated with the restoralion of contaminated areas of facahty grounds” are
activity-based and described below in the LES response to Request for Additional
lnformatlon (RA) 7.

The attached revised SAR pages will be formally incorporated into SAR Chapter 10,
“Decommlsslonlng," In a future revlslon

1b  The decommlss!onlng cost estlmale for the NEF ls 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
RAIl Response
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_ Louisiana Energy Services |
Requests for Additional Informationon |
Decommissioning Funding Plan, Revision 2

through 10.1-1F and Table 10.1-10. These t'ables provide the following information.

* The Technical Services Bullding (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 sizeswhen
specified, I.e., sinks, laboratory benches, fume hoods, pipework, etc.

e Gaseous Effluent Vent System, Blending and Sampling, and Test and Post
Mortem Facility. .
Decommissioning of the dismantling/decontamination factlity. ,
The disposal volume for contaminated waste including the transportation costs.

In response to NRC RAI 1.a, the working hours for Craftsman, Supervision, Project
Management and HP&S/Chem labor categories assoclated 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 10.1-1B 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” basls, as applicable. :

For the classified components, the response to NRC RAI 1.b is classified and Is provided
In a separate submittal. ‘

In Table 10.1-10, “Packaging, Shipping, and Disposal of Radioactive Wastes,” the unit
cost for waste disposal ranges from $100/it® 1o $150/t°, 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 $100/it® 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/t® 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 $75/it® was appropriate. Envirocare also recommended using a $2.00/mile
transportation cost. For the unit cost of $100/t* and simllarly for the $150/t unit cost,
$25/ft® adequately accounts for the associaled 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 hexafiuoride and filling the disposal drums with
depleted uranium oxide, are part of the enrichment and deconversion processes,
respeclively, and are therefore considered as part of the operating costs of these *
facilities.

LES Decommissioning 5 December 2004
RAl Response
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FAQ 27-Are there any currently-operating disposal facilities that can accept all of the depleted uranium o...
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Home » FAQs » 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 UFs 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 (UO2), requiring 61,000 m?3 of disposal volume. The
maximum required volume would be for grouted triuranium octaoxide (U30s),

which would require 410,000 m?3. As of 1999, the sites have the following
remaining capacities: Hanford site, 1.5 million m3; NTS site, 2.5 million m3; 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

=1 E-mail to a friend

DUFs Guide | DU Uses | DUFs Management | DUFs Conversion Facility EISs | Documenté

W

http://web.ead.anl.gov/uranium/faq/mgmt/faq27.cfm

News | FAQs | Internet Resources | Glossary

Help | Mailing Services | Contact Us | About Us | Security/Privacy
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413 WASTE MANAGEMENT IMPACTS

Solid waste generated at the NEF will be disposed of at licensed facilities designed to accept
the various waste types. Industrial waste, including miscellaneous trash, filters, resins and -
paper will be shipped offsite.for compaction and then sent to a licensed waste landfill.
Radﬁ:achve waste ‘will be; collected in tabeled contalners in each Restricted-Area and
trahsferred 1o the Solid Waste Cotlectton Room for. inspection “Suitable waste will be volume-
reduced and all radioactive waste drsposed of at a’'licensed LLW disposal facility. Hazardous
and some mixed wastes:will bé collécted at the point of generatron transférred to the Solid ™~
Waste Collection Room,‘inspected, and-classified. ‘Any mixed waste that may be processed to

. meet land-disposal requirements may be treated-in its original oollectlon container and shtpped

" as LLW for disposal. There will be no'onsitedisposal of solid wasté at the NEF. Waste"

‘Management Impacts for onsite disposal, therefore, need not be.evaluated.-Onsite storage of
UBCs wm mlntmally impact the envrronment. A detailed pathway assessment for the UBC
Storage Pad is provided in ER Sectron 4 13 3 1 A, UBC Storage..:- < i = o

" "NEF will genérate' approx:matety ATT0kg (3 0321b3) of Resolirce’ Conservat:on and Recovery .'

"Act(RCRA):hazardous wastés peér.year-and 50 kg (1 10 Ibs) of ‘mixed waste Thts is's an average
of 147 kg (325 Ibs) per month. “Under New Mexico regulations, ‘a facility that generates less
than 100, kg (220 Jbs) per month js conditionally exempt. . In New Mexico, hazardous waste ‘-
generators are ctassrt' ed by the actual monthlylgeneratlon rate, not the annual average. 'Grven
"that the average s over 100 kg/mo (220 |bslmo) '‘NEF would be oonstdered a-small quantrty
generator ‘and would not be oondrtionally exempt from the New.Mexico Hazardous Waste -
Buredu (NMHWB) hazardous waste regulations. Within 90 days after the generation-of any new
waste stream, NEF will need to determine if it is classified as a hazardous waste, If so, the NEF
will need to notify the NMHWB “within that time period. As a small quanttty generator. the NEF
'will be required to file an annual féport to the NMHWB and to’ pay an‘annual fée" The NEF
plans to ship all hazardous wastes offsite wrthrn the allowed timeframe, therefore. r;o further

- permitting should be neoessary “Without the appropriate RCRA permlt NEF will not’ treat store |
-or.dispose of hazardous wastes onsrte therefore the Impacts for such systems need not be
evaluated. . S :

. 4131 . Waste Descrfptions

Descnptlons of the souroes, types and quantmes of sohd hazardous. radloactrve and mtxed
wastes. generated by NEF oonstruction and operatlon are provrded in. ER Sectron 3 12 Waste
Management et IR . R P

4.13. 2 Waste Management System Descrtption

Descnptions of the proposed NEF waste management systems are provrded in ER

- NEF Environmental Report = R ‘Revision' 2, July 2004 I

Page 4.1‘3-1
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4433  WasteDisposalPlans ., . ... .- .- | =

R 4, 13 3 17 Radloactive and Mlxed Waste Disposal Plans :

CTel - e i3 :
Solid radioactlve wastes are produced in a number’ of plant actiwties and require a variety of
methods for treatment-and disposal: These wastes;: as ‘well as the generation and handimg
systems, are described in detail inER Section 3. 12 Waste Management ' .

AW radioactive and mixed wastes wril be disposed of at offsrte. licensed facalrties The impacts
. on the environment due to these offsite facilities are not addressed in this report. Table'4.13-1,
: Possrble Radioactive Waste Processing/Disposal Facihties. summarizes the facrlities that may
“be used to process or. dispose of NEF radioactive or. mixed waste.- .. :

: Radioacttve waste will be shipped to'any’of the thiee listed radioactrve waste’ prooessing I
disposal sites: Other offsite prooessing or disposal facilities i may be used if abpropriateiy
licensed to accept NEF wastetypes. Depléeted UFg will'most likely be’ shipped to orie of the UF,
_Conversron Facrlrties subsequent to temporary onsite storage. The remaining mixed waste will
_either rbe pretreated in jts collection container. onsite prior to offsrte drsposai or shipped directly
) a mlxed waste processor for ultimate disposal KPS T RS

The Bamwell srte, located in Bamwell ‘South Carolina, is a low-level radioactrve waste dlsposal
- facility ficensed in an agréement state in association with 10 CFR 61, (Cl'-‘R 2003r) This facrhty
is licensed-to: accept NEF low-level waste either directly from the NEF site or as‘processed
" waste.from offsite waste processmg vendors ‘The disposal snte is approximateiy 2 326 km
- (1,441 mi) from: the NEF. - : -

"'._The Clive srte. Iomted in South Cllve Utah is owned and operated privately by Envrrowre of \T;
Utah Thrs low-level waste disposal site is also. ircensed in an agreement state in-association’ ~/
wrth 10 CFR 61 (CFR 2003r). and 40 CFR 264 (CFR 2003v).. Currently, the license:allows .

_acceptanoe of Class A waste only. In addition to accepting radioactive waste, the' Clive.facility

g may accept some mixed wastes This facrlity is licensed to accept NEF low-level waste either

directly from the NEF site or as processed waste from offsite waste processing vendors. The

disposal site is approximately 1,636 km (1,016 mi) from the NEF. ~

Waste processors such as GTS Duratek, primarily located in Oak Ridge, Tennesses, 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 NEF i tay send wastes that are’”
candidates for.volume reduction; recycling, or treatment to the GTS Duratek facilities: Other
processing vendors may be used to process NEF waste depending qn future availabihty The
: processing facilities are approximately 1,993 km (1 238 mr)

With regard to depleted UF, disposal, DOE has recently contracted for ihe construction and
operation of depleted UFs conversion facilities in Paducah, Kentucky, and Portsmouth, Ohio.’
This action was taken following the earlier enactment of Section 3113 of the USEC Privatization
Act, which requires the Secretary of Energy to “accept” for disposal depleted UFs 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 UF, is one of the options
available for the disposition of depleted UFs. Such disposal will be accomplished either by sale
of converted depleted UF; for reuse or by shipment of the depleted UF; to a licensed disposal

- NEF Environmental Report . R De‘cemberéO’O3 Ny
: Page4.13-2 \_/



facility for burial. As described latef in thrs chapter other optlons are avallable for depleted UFe

disposal.’ The environmental Impact of a UF, oonversion facullty was prevnously evaluated”;

genencally for the Claiborne’ Enrichment Center (CEC) andis documented in Section'4. 2 2 8 of

- the NRC Final Environmental impact Statement (FEIS) (NRC, 1994a) ‘After scalmg to aceount
for the increased capacity of the NEF compared to the CEC, this evaluation remains valid for
~NEF..In addition, the Department of Energy has recently issued FEISs (DOE, 2004a; DOE, "

a 2004b) for.the UF, conversion facilities to be constructed and operated at Paducah;"KY and
Portsmouth OH..These FEISs consnder the construction, operation, maintenance, and ,
decontamrnatron and decommlssfonlng of the conversion facrlltles and are also valnd evaluatlons
"for the NEF. , B S T L AT AR

4. 13. 3' 1‘ 1. Uranlum Byproduct Cyllnder (UBC) Storage E . e
“The NEF yrelds a depleted UF, stream that wrll be temporanly stored onsute ln containers before
‘transfer to the’ conver5|on facahty and subsequent reuse or disposal. The storage containers are
—referred to as Uranium Byproduct Cyllnders (UBC). “The storage location is desrgnated the UBC

) Storage Pad The UBC Storage Pad wrll have mmrmal envrronmental |mpacts BT D gl

The NEF (5 preferred option for drsposntron of the UBCs'includes temporary onsrte 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 avallable In addrtuon
the NEF wrll Iook to pnvate deeonversion facrlrtres to render the UF, into U305 '

LES s commrtted to the followrng storage and dtsposmon of UBCs on the NEF srte (LES i
+2003b): - ~ o ‘
3 ._Only temporary onsrte storage wrll be utrllzed g " s { L
e No long-term storage beyond the life of the plant
. Aggressnvely pursue economlcally viable dlsposal paths g

o Settrng upafi nancial surety bondmg mechanism to assure adequate fundmg is in place to
dispose of all UBCs." . e . o

1.‘ \‘,'c, RN

Since UBCs will be stored for a time on the pad, the potentlal impact of thls preferred optlon is
the remote possrbrllty of stormwater runoff from the UBC Storage Pad becoming oontamrnated
with UFg or its derivatives. Cyllnders placed on the UBC Storage Pad nomally. have no surface
contamlnatlon ‘due to restnctlons placed on surface oontammatlon levels by plant operatrng
:procedures Because of the remote possrbrllty of contamination, the runoff water.will be drrected
) to an‘onsite lined retentron basin, designed to minimize ground infi ltratron The site soil . ..
characteristics greatly minimize the’ mlgratlon of materials into the soil over the life of the plant. -
However, the basin is sampled under the site’s ‘environmental monltonng plan ‘The sources of
the potentlal water runoff contamination’ (albeit unlrkely) would be either residual contamination
on the cyllnders from routine handling, or accidental releases of UFs and its denvatrves resultrng
from a leakrng cylunder or cylinder valve (caused by corrosion, transportatron or handling .
accidents, or other factors) Operatronal evidence suggests that breaches in cylinders and the
"resultrng leaks are' self-sealrng (See ER Sectlon 4 13.3. 1.2. ) .

The chemical and physrcal propertres of UFs can pose potentlal health nsks and the matenal |s
handled accordingly. ‘Uranium and its decay products emit low-levels’ of alpha beta, gamma
- and neutron radiation. " If UFg is released to the atmosphere, it reacts with water vapor in the air

- NEF. Environmental Report‘ . ' 7 "Revision 2, July 2004
‘ : —— Page4.13-3
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to form hydrogen fluoride (HF) and the uranium oxyfluoride oompound called uranyl fluoride
. (UOze) These products are chemlwlly toxic. 'Uranium is a heavy metal that, in addition to -
_being’ radloactrve. can have’ foxic chemical, effects (primarily on the kidneys) if it entersthe - ..
f,bloodstream by means of lngestlon or mhalation HF is an extremely corrosrve gas that can-
"damage the lungs and cause death rf inhaled in hrgh oonoentratrons ‘

The NEAIIAEA (NEA 2002) reports that there is widespread experience wrth the storage of UF,
in steel cylinders in open-air storage yards." It is reported that even ‘without routme treatment of
localized. corrosion, containers have maintained structural-intégiity for more than 50 years“ The
.- most extreme conditions experienced were in Russian Siberia where temperatures ranged from
+40°C to -40°C (+104°F to —40°F), and from deep snow to full sun.

Depleted UFgcan be safely stored for decades in painted steel cylinders in open-air storage ,

yards. Intemal corrosion does not represent. a problem:- A reaction between the UF, and inner

- surface of the cylinder forms a complex uranium oxifluoride layer between the UFs and cylrnder
- wall that limits access of water moisturé to the inside of the cylmder thus fuither |nh|b|ting

- internal corrosion. - Moréover; while limiting factors-are the extemal corroslon of the steel

* containers and the integrity of the oonnectlon seals. thelr |mpact can be’ mlmmlzed wrth an
adequate preventive maintenance program. The three primary causes of external corroslon. all
of whlch are preventable. are: (1) standing. water on metal surfaces (2) handlmg damaged
cylrnders and (3) the aging ¢ of cylmder paint. .

.- Standing water problems can be minimized through proper yard drarnage use of support ,
saddles, and periodic inspection. Handling damage c¢an'be minimized by appropriate labor”
training and yard access design. Aging can be minimized:through the use of periodic inspection
and repainting and the use of quahty paint. Atthe 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 cylmder transporter The
stormwater collection system has sampling capabilities. The mobile:transporter tfansfers"
cylinders from the UFs Handling Area, of the Separations Building to the. UBC Storage Pad.
where they rest on concrete saddles for storage UBC transport between the. Separatlons
Building and the storage area is discussed in greater detail in the Safety Analysrs Report
Section 3.4.11, Material Handling Processes.

The Depleted Uranium Hexafluoride Management Study (LES 1991b) provrdes a plan for the
storage of UBCs in a safe and cost-effective manner in accordance with all applrcable TR
- regulations to’ ‘protect the environment. The NEF will malntaln an active’ cylmder management
program to improve storage condltrons in the cylrnder yard to monitor cylmder integrity by
E oonductmg routine rnspectlons for breaches and to perform cylinder maintenance andr repalrs to
cylrnders and the Storage Pad, as needed. The'UBC Storage Pad, has been sited to- minimize
the potential environmental impact from external radiation expostire to the pubhc atthe site’ .
boundary The concrete pad to be |n|tlally constructed onsite for the storage of UBCs will only
be of a 'size necessary to hold a few years worth of UBCs. It will be expanded only if
" necessary. The dose equrvalent rate from the UBC Storage Pad at the site bouiidary will be
below the regulatory limits of 10 CFR 20 (CFR 2003q) and 40 CFR 190 (CFR, 2003f) The .
direct dose equivalent comes from the gamma-emlttmg progeny within the uranium decay chaln

In addltron neutrons are produced by spontaneous fission i in uranium and by the O F (alpha,

Na reaction. Thermolummescent Dosnmeters (T LDs) wnll be dlstnbuted along the site .-
boundary fence line to monitor this lmpact due to photons (see ER Section 6.1), and ensure that
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the estimated dose equwalent is not exceeded. ‘See ER Section 4.12.2.1.3 for’ mo_re detalled
information on the impact of external dose equivalents from UBC Storage Pad. S

The overall impact of the preferred UBC Storage Pad option is believed to be small glven the '

. comprehensive cylinder maintenance and lnspectlon programs that have been instituted in *

Europe over the past 30 years. This experience has shown that outdoor UF, cylinder storage
'will have little or no adverse environmental impact when itis coupled with an effective and

“protective cylinder management program In more than 30 years of operation at three different

‘enrichment plants, the European ‘cylinder management program has not resulted in any
isignificant releases of UFs'to the environment (see ER Section 3.11.2.2, Public and -

. Occupational Exposure Limits, for mformatnon of the types of releases that have occurred at
~ Urenco plants). e : . : N S

-4,13.3.1.2 Mltigation for Depleted UF, Storage

.....

cyhnder followmg a leak or breach When a cyllnder is breached moist air reacts with the
exposed UFssolid and i erl'l resultmg in the formation of a dense plug of solid uranium and iron .
compounds and a small amotint of HF gas “This' self-heallng plug limits the amount of material
“reléased from a breachéed cylmder ‘When a cyhnder breach is identified, the cylrnder is typlcally
repalred or |ts contents are transferred to anew cyllnder

LES wull malntam an actrve cylmder management program to malntaln optrmum storage _
conditions in the cylinder yard, to monitor cylinder mtegnty by conducting routine inspections for
breaches, and to perform cylinder maintenance and repairs to cyllnders and the storage yard,
as needed. ; The following handling and storage procedures and practices shall be adopted at
the NEF to mltlgate adverse events, by either reducing the probability of an adverse ‘event or
reducing the corisequence should an adverse event occur (LES, 1991b).

« Alifilled UBCs will be stored in designated areas of the storage yard 'oh concrete ‘saddles’(or
saddles comprised of other material) that do not cause cyllnder corrosron These saddles
- ‘shall be placed on a stable’ concrete surface

The storage array shall penmt easy vrsual mspectron of all cyllnders

.o The UBCs shall be surveyed for extemal contamrnatron (wrpe tested) pnor to belng placed

' " "on the UBC Storage Pad or transported offsite. The maximum level of removable surface
contamlnatlon allowed 6n the extemal surface of the cyhnder shall be no greater than 0.4
Bqlcm (22 dpm/cm2) (beta gamma alpha) on accessrble surfaces averaged over 300 cm?.

3 UBC valves shall be t” tted wrth valve guards to protect the cyllnder valve durlng transfer and
‘storage o

Provrsrons are in place to ensure that UBCs do not have the defectlve valves (ldentrt~ ed in
.NRC Bulletin 2003-03 “Potentially Defectlve 1 Inch Valves for Uranlum Hexaﬂuonde
Cyllnders (NRC, 2003e) installed. -

¢ All UBCs shall be abrasive-blasted and coated wrth a minimum of one coat of zmc chromate
primer plus one zinc-rich topcoat or equivalent anti-corrosion treatment.

¢ Only designated vehicles wnth less than 280 L (74 gal) of fuel shall be allowed ln the UBC
Storage Pad area.
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Storage Pad area.
e UBCsshall be inspected for damage pnor to placmg a t' led cylmder on the Storage Pad..

o "UBCs shall be re-inspected annually for damage or surface ooatmg defects These
.. Inspections shall verify. that: R

o Lifting points are free from’ drstortlon and orackrng e e

K3 Cylmder skrrts and stlffener nngs are free from drstortron and crackrng o
o' Cylmder surfaces are free from bulges; dents gouges cracks or. signrf' icant corroslon
o

Cylinder. valves are fitted with the correct protector and cap; the valve is’ strarght and not
distorted, 2 to 6 threads are visible, and the square head of the valve stemis =
undamaged.

Cylinder plugs are undamaged and not Ieaklng RN S

o Ifinspection of a UBC reveals significant detenoratron (i.e., leakage cracks, exoessrve
- distortion, bent or broken valves or plugs. broken or tom’ strffenrng nngs or skirts, or "
~ other conditions that may affect the safe use of the cylmder), the contents of the’ affected
cylinder shall be transferred to another undamaged cylinder and the defectrve cylrnder
shall be discarded. :The root cause of any significant’ detenoratlon shall be' determined
and, if necéssary, additional rnspectrons of cylrnders shall be made

o Proper documentation on the status of each UBC shall be avallable on slte mcludrng
~content and rnspectlon dates.

o o' Cyllnders oontarntng quurd depleted UFs shall not be transported

e Only trained and qualified personnel shall be allowed to operate vehlcles on the UBC DR :)

—~

(o]

o *Srte stormwater runoff from the UBC Storage Pad is directed to a lined retentlon basln, ‘.f -)
 which will be mcluded in the site environmental momtonng plan (See ER Sectlon 6 1 ) NG

4.13.3.1.3 . Depleted UFe Dlsposrtron Altematrves S

LES is commltted to the temporary storage of UBCs on the NEF srte as descnbed ln ER Sectron
4.13.3.1.1, Uranium Byproduct Cylinder (UBC) Storage The preferred option and a “plausible
strategy” for disposition of the UBCs is pnvate sector conversion and dlsposal as descnbed
below.. The disposition of UBCs by DOE conversion and drsposal is descnbed below srnce itis
also a! plausrble strategy, but is not consldered the preferred optlon b N

, On Apnl 24 2002, LES submltted to the NRC lnformatron addressrng depleted uramum
disposition (LES, 2002). LES recommended that the NRC consider that the Section 31 13

“requirements of the U.S. Enrichment Corporatron Privatization Act mandate, 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 dispositlonmg these
materials. Subsequently, the NRC in its response to the LES submittal (NRC, 2003b) dated

.March 24, 2003, stated that the NRC [c]onsrders that Section 3113 would ke a “plausible:

,.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 toindicate in its
NEF license application whether the depleted uranium tarls will be treated as a waste or a

(
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A ".resource.: LES will make a- determmatron asto whether the depleted uramum is afesource or a
\J _) waste and notify the NRC.. .

. The NRC also noted in its letter to LES (NRC, 2003b), that the NEF. lrcense appllcatron should
demonstrate that, gtven the’ expected constrtuents of the LES depleted uranium, the matenal
meets the definition of low-level radioactive waste given in 10 CFR Part 61 (CFFt 2003r) The
defrnltlon of low-level waste in 10 CFR 61 (CFR 2003r) is radroactlve waste not classified : as

. high- level radloactlve waste, transuranlc waste; spent nuclear fuel, o byproduct matenal as.
‘defined in ‘section 1te (2) of the Atomic Energy Act (uranlum or thonum tailings. and waste), 1Q
CFR 30 (CFFt 2003c). and 10 CFR 40 (CFR 2003d) ngh Ievel radroactrve waste (HLW) is, t;.'.

~~~~~~

AA..

of uranium hexafluoride. - No spent fuel is used in the NEF. Therefore, the LES depleted
uramum is not htgh-level waste nor.does it oontaln any high-level waste o

A transuranic elémentisan artificially made,’ radloactlve ‘element that has an atomrc number 3
hlgher than uranium in the Periodic Table of Elements such as neptunium,’ plutonium, +*
-americium, and others. Transuranic waste is material contaminated with transuranic elements;": '
It is produced primarily from reprocesslng spent fuel and from the useof plutonium‘in thes
fabrication of -nuclear weapons -Since the LES depleted uranium is produced as'a result of
enriching natural uramum feed matenal ln the form of uramum hexafluonde |t oontalns n0~u e
transuranic waste. R e R : - wAELTIE ‘

Spent 1 nuclear fuel IS fuel that has been removed from a nuclear reactor because rt can no .
 longer, sustarn power productton for eoonom|c or other reasons. . The LES depleted urantum is'
'produced as a'result of ennchrng Tatural uranium feed material in the form of urantum R
,-9 hexafluonde Therefore the LES depleted uranium is not nuclear fuel B

Sectron 119 (2) of. the Atomrc Energy Act classrfles tatltngs produced from uramum ore as '
byproduct matertal Talllngs are. the waste left aftér ore has beén extracted from rock Thé LES
depleted uranium is produced as a result of ennchlng natural uranium feed matenal in the form
of uranium hexafluonde not from uranium ore or rock tallmgs ‘Therefore, the NEF depleted
‘uramum is not byproduct materlal per ; sectron 11e. (2) of the Atomtc Energy Act

10 CFR 30 (CFR '2003c) states that byproduct material is any- radioactive matenal except
special nuclear material, yielded in or made radioactive by exposure to the process of producrng
or utilizing special nuclear material. The LES depleted uranium is produced as a résultof -1
enriching natural uranium feed material in the form of uranium hexafluonde and is not, made
-radioactive’ by exposure to radlatlon incrdent to the process of producrng or utrltzrng specral
nuclear matenal o -

10 CFR 40 (CFFt 20030) states that byproduct matenal ls the tatlmgs 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. -Undérground ore bodies depleted by such solution extraction operatrons
do not constitute “byproduct material” within this definition. - The LES depleted uraniumis :.
produced as a result of enriching natural uranium feed material in the form of uranium_._ . .
hexafluoride and is not produced by extractlon or ooncentratton of i urantum or thorium from ore

The NEF depleted uranium is not hlgh level radtoacttve waste ‘contains 1o transuranlc waste,”
--spent nuclear fuel, or byproduct material as defined in Section 11e.(2) of the Atomic Energy Act,
10 CFR 30 (CFR 20030) and 10 CFR 40 (CFR 2003d), therefore once NEF depleted uranium

P e i
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is datemnined by LESTobe a waste and not a fesource, it méets the 10 CFFt 61 definition of ) I )
* low-level radioactive waste. [N

'Disposnion of the UBCs has several potentlal impacts that depend on the particular approach
taken Currently, the preferred optrons are short-term onsite storage followed by conversion.

and underground burial (Option 1 below) or transportatlon of the UBCs to a DOE conversion’ i
facility (Optlon 2 below) LES considered several other options in addition to'the preferred .
options that oould have implicatlons on the number of UBCS' stored at the NEF and the léngth of
storage for the' cyhnders Al of these options are ‘discussed below’ along with somie of their ’
_impacts:’ However, at this time, LES considers only Optlons 1 and 2 below to represent
plausrble strategles for the disp03|tion of its UBCs

gptlon 1-U. S. Private Sector Coriversion and Dlsposal (Preferred Plausable Strateqv)

Transporting depleted UFg from'the NEFtoa private sector conversion facrhty and depleted
U,Og 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 UFs converted into U;Og may be disposed by. - :
emplacement in near surface or deep geological disposal units” (NRC, 1994a): -And dunng the
subsequent adjudicatory hearing on that application, an NRC Atomic Safety and Licensing::-
Board held that “[LES] has presented a plausible disposal strategy. {lts] plan to convert
depleted UFe to uao,, atan offsrte facility in the Umted States and then ship that material, as
wasta to’ afi fi naI site for deeper than surface burial is a reasonable and credible plan for depleted
UFs dlsposal (NRC,’ 1997) o i

LES has committed to the Govemor of New Mexloo (LES 2003b) that (1) there wnll be no long-
term disposal or long-term storage (beyond the life of the plant) of UBCs in, the State of New
Mexico; (2)a disposal path outside the State of New México. is’ utrlized as soon as possnble. (3)
LES will aggressrvely pursue economically viable paths for UBCs as soon as they become
available; (4) LES will work with qualified vendors pursuing construction of private deconversion
facilities by entering in'good faith discussions to provide such véndor long-term UBC ‘contracts’
to assist them in their financing efforts; and (5) LES will put in place as part of the NRC license a
financial surety bondmg mechanism that assures fundmg will be avallable in the event of any
defaultbyLES R AR AT ) SR CL S C

ConverDyn a company that is engaged in convertmg uaoe matenal to UFe for enrichment has
the technical'capability to construct and operate a depleted UFsto depleted U;0s facrlity at its”
facility in Metropolis, lllinois in the future if there is an assured market. One of thetwo'
ConverDyn partners; General Atomics; may have access to an exhausted uranium mine (the -
Cotter Mines in Colorado) where depleted U;Og could be disposed. . Furthermore, discussions
have recently been held with Cogema concerning a private conversion facility. Cogemahas " -
experience with such a facility currently processing depleted UFg in France. These factors
support LES’s position that this option is the preferred. “plausnble strategy" optlon

Any deoonversion fac:lity used by NEF wrll not be located in the State of New Mexnco ‘ o I
Ogtion 2~ DOE Converslon and Disposal (PIausuble Strateqv) . L

Transportmg depleted UFe from the NEF to DOE conversion faculutles for ultlmate dlsposmon is a
plausible disposition option. Pursuant to Section 3113 of the USEC Privatization Act, DOE is
instructed to “accept for disposal” depleted UFs, such as those that will be generated by the

: NRC-Ilcensed NEF To that end DOE has recently contracted for the construction and

—ln\

‘NEF Environmental Report Revision 4, April 2005 |
' Page 4.13-8



)

operation of two UF, conversion faciiities’ ‘to be located in Paducah Kentucky and Portsmouth
Ohio. .

. DOE has recently reaff rmed the plausrbrlrty of thts optlon ln a July 25 2002 letter to Martnn_
V;Vlrgiho ‘Director of the NRC Offi ice of Nuclear. Material Safety and Safeguards, erlram
»Magwood 1V, Director.of DOE’s Office of Nuclear,Energy, Science and Technology, "

unequwocally stated that “in view of [DOE’s] plans to build depleted-uranium drsposmon faculrtles

..,.and. the critical importanoe [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 the pnvate sector domestlc uranlum ennchment plant license
) appllcants and operators.”. (DOE, 2002a) - - e L P TR

Moreover, this platisible strategy is: vnrtually ldentrcal to'one consldered by LES dunng its’ eartler

_ licensing efforts before the NRC. : During the adjudicatory hearing on LES's application, an"’

NRC Atomlc Safety and Licensing Board noted that “all parties apparently agree that LES's

‘actual dlsposal method will be to. transfer the tails to DOE -and pay DOE's disposal charges
N (footnote omltted) (NRC 1997) LES considers that given the NRC's earlier. acceptance of thls

option, 'DOE'’s current acceptance and DOFE'’s existing contractual commitment to ensure: -
construction and operatron of two depleted UFe conversion plants ‘this optron to dlsposmon tts

\ depleted UFa by way of DOE conversion and disposal remains plauslble

Option’ 3 Fo ﬂn Re-Ennchment or Conversuon and Dlsposal e R
The shrpment of depleted UFG to elther Canada Europe or the Confederatlon of lndependent

- 'States' (ClS) (the former Soviet Union) for either re-ennchment or conversion and drsposal .
‘would require that a bllateral agreement for’ cooperatron exrst between the U S ‘and the subject
‘forergn country 50 long as the depleted UFe contrnues to be classnf ed as source matenal

'.AOgtlon 3A Russran Re-Ennchment N AT -"-#‘,2":’.1;-' - u-‘z'.',:'-:;;*.r'.';\‘:

"* depleted UFe, as source material, cannot be shlpped to Russna for re-ennchment However '

once there is a bilateral agreément in effect, source material could be re-ennched in RUssia to
about 0.7 “/; and returned to the U S or elsewhere wrth the re-ennchment depleted UFe
remaining in'Russia.” - O

Option 3B French Conversron or Re-Ennchment

The shlpment of depleted UFG to France for conversuon to depleted U305 by Cogema and |ts
return'to the U.S. for disposal is a possrble though unlrkely. option.  However, the viability of this
option would depend on Cogema’s avarlable capacity, the economics of transportatlon back and

forward across the Atlantic, and the wrlllngness of Areva Cogema s parent company. to

participate in a Urenco-sponsored venture

There may be a French interest in re-ennchlng depleted UFG, for a prlce, and keeplng the R
depleted UF just as it would for a regular utility customer. Though Eurodif. has excess capacaty.
its use would be electricity cost-dependent Thls optron is less lrkety to be.xmplemented than .

“either Optlon 1o0r Optron 2 above o

thlon aC- Kazakhstan Conversnon and Dlsposal _ ,‘ R PR Py

While there may be an interest in Kazakhstan in oonvertlng depleted UFe to depleted Us05 and

drsposmg of it there, such interest is only speculative at this time.” One way transportatron
economics costs could be a factor weighing against this option’s employment.
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413314 _ Converted Depleted UFs Disposal Options., . .. . o )

The followmg provides a brief summary of the different disposal options considered in the ~
Programmatic Environmental Impact Statement (PEIS) for Alternative Strategies for the Long-

Term Management and Use of Depleted Uranium Hexafluoride (DOE; 1999). Appendix 1 of the

PEIS assessed disposal impacts of converted depleted UF, The information Is based on pre*

. conceptual design data provided in the engineering analysis report (LLNL; 1997a).’ “The PEIS

:was completed in-April 1999 and identified conversion of depleted.UF, to'another chemlcal fonn

for use or long-term.storage as pait of a preferred management alternative: Inthe :+ - ="

. corresponding Record of Decision (ROD) for the Long-Term Management and Use of Depleted

Uranium Hexafluoride (FR, 1999), DOE decided to promptly convert the depléted UF, rnventory

to depleted uranium oxrde depleted uranium metal, or a combrnatlon ofboth.. . . ..

Under the uranium oxrde disposal altemative, depleted UFs would be chemlcally converted to a
stable oxide form and:disposed of below ground’ as LLW:"The ROD further explarned that™
* depleted uranium oxidé will be used ds much as possible; and the remaining dépleted uranium
- oxide will be stored for. potential future uses or disposal; as neoessary In addrtlon, accordmg to
the ROD, conversion to depleted: uranium metal will occur only if uses for stich metal are
available. Disposal is defined as the emplacement of material in a- manner designéd to enstire
isolation for the foreseeable.future:. Compared with long:term storage; 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 regaln access tothe matenal follow:ng drsposal

The PElS oonsidered several dlsposal options mcludmg disposal m shallow earthen structures
_below—ground vauilts, and an underground mine. . In addrtlon two physical \ waste forms were..

" considered in the PEIS ungrouted waste ‘and grouted waste. . Ungrouted waste refers to Us0s e
or UO; in the powder or pellet form prodticed during the deconversion process. Thls bulk o A ;
material would be disposed of in drums. Grouted waste reférs to the solid material-obtained by N

mrxrng the uranium oxide with cement and repackaging it in drums. . Grouting is-intended to .:
increase’ structural strength and stability of the waste and. to reduce the:solubility of the. waste in .
water However, because cement would be added to the uranium. oxrde. grouting would-. - -
increase the total volumne of material requrnng disposal. Groutlng of waste was assumed to :
occur at the dlSposaI facility. For each option, the U;0s and UO, would be _packaged for -
disposal as follows:

» U305 would be disposed of in 208 L (55-gal) drums If ungrouted approxrmately 714 000
- -+ drums would be requrred lf grouted approxrmately 1, 500 000 drums would be requrred

‘,‘j UOz would be drsposed of m 110 L (30—ga|) drums These small drums would be used -
“"" becatise’of the ‘greater densrty of UO,, 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
approxrmately 1 110, 000 dmms would be requrred

All drsposal optrons would mclude a central waste-fonn facrlrty where drums of uranium oxrde

‘ would be received. from the deconversion. facrlrty and prepared for disposal.. The waste-form
facility would include an administration building, a receiving warehouse, and cementrng/cunng/
short-term storage buildings (rf necessary). Grouting of waste would be performed by. .
mechanically mixing the uranium oxide with cement in large tanks and then pouring the mlxture
into drums. Once prepared for disposal (if necessary), drums would be moved into disposal ..
units.. For the grouted U;0, option, the area of the waste-form facility would be approxrmately

. 3.6 ha (9 acres); for the grouted UO; option, the area would be about 4.5 ha (11 acres). - For.
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ungrouted dlsposal options, only about 3 ha 7 acres) would be requnred bewuse the facalmes
for grouting, curing,’and additional short-term storage would not be needed. The unique
features of each disposal option are descnbed below

4.13.3.1 4 1 Drsposal ln Shallow Earthen Structures

LI S

* - Shallow earthen structures commonly referred to’ as engmeered trenches, are among the most

commonly used forms of low-level waste’ dlsposal especrally in dry climates. Shallow earthen
structuress would be excavated to a depth of about 8 m (26 ft), with the length and width -
determined by site conditions dnd the annual volume of waste to be'disposed of. Dlsposal in
shallow earthen structiires would consist of placmg waste on a stable structural pad with barrier
walls constructed of compacted’ clay. Clay would be used because it prevents the walls from
collapsing or-caving‘in, and it presents a relatively |mpermeable bamer to waste mlgratlon "The
waste containers (i.e., drums) would be tightly stacked three pallets high in the bottom of the

. structure with forklifts. . Any open space between containers would be filled with earth, sand, -
_" ‘gravel or other similar, matenal as each layer of drums ‘was placed. After the structure was
A lled a 2-m (6-ft) thlck cap composed of engineered fill dirt and clay would be placed on top and
: ,compacted The cap would be mounded atleast1m (3 ft). above the local grade and sloped to

mlnlmlze the potential for water infi Itration. Disposal would requure about 30 ha (74 aores)

------

Noar oy

4133142 DisposalinVaulls - - 0.

' Concrete vaults for dlsposal would be drvnded lnto fiv ive sectrons, each sectron approxrmately 20

™ (66 ft) long by 8 m (26 ft) wide 'and 4 m (13 ft) tall. As opposed 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 U505 within each section. Oncea vault was full, any ‘open space

= between containers would be filled with earth, sand, gravél, or other similar matenal AT

permanent roof slab of relnforced concrete that oompletely COVETS the vault would be lnstalled

,,,,,,,

sloped to minimize the potentlal for water lnf Itratlon Dlsposal would requure about 51 ha (125
acres) R gl R 2 . B

4133143 DlsposallnaMlne CT T

-,

: An underground mlne dlsposal faclllty would be a reposrtory for permanent deep geologlcal

dlsposal :A mined disposal facility could possibly use a previously existing mine; orbe™ 1. ..

.. ‘constructed for the sole purpose of waste dlsposal For purposes of comparing altematlves the

conservative assumptron of constructing a new mine was assessed in the PEIS.: Amine -

,drsposal facility would consist of surface facilities that provide space for waste receiving and
' 'lnspectlon (the waste-form facility), -and shafts and ramps for access to and ventilation of the -:

underground portion of the repository.. The underground portion would consist of tunnels (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 U;0, 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 L
uo; would require about 70 ha (172 acres) and 102 ha (252 acres), respectrvely : O

4.13.3.1.5 Potential Impacts of Each Dlsposal Optlon

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 dunng two
. distinct phases (1) the operational phase and (2) the post-closure phase.. .Analysis of the:

operational phase includéd facrlrty constriiction and the time during which waste would be -

actively placed in dlsposal units. Analysrs of the’ post-closure phase:considered potential, :
_impacts 1, 000 years after the disposal Units fail (i.e., release uranium material to the. .
B envrronment) For each phase, rmpacts were estimated for both genericwetanddry -. ...
environmental, settmgs The following is presented asa general summary of potentral
' envrronmental impacts dunng the operational phase N S -

Potential Adverse Impacts. Potential’adverse impacts dunng the operational phase would
be small and generally similar for all'options. Minor to moderate lmpacts would occur during
- construction activities, although these impacts would bé temporary and easily mltlgated by -

; common engineering and good construction practlces Impacts dunng waste emplacement
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.

U;0, or UO,. The potential disposal impacts tend to be slightly larger. for U;0s than, for UO,
becatise the volume of Uao, would be greater and most envrronmental lmpacts tend to be
proportnonal to the volume.™"" - e st

Grouted or Ungrouted Waste. For both U30s and UOz, the dlsposal of grouted wastew' : N
would result in larger |mpacts than drsposal of ungrouted waste dunng the operational phase

for two reasons: (1) groutlng increases the volume of waste requrnng disposal.(by about

50%) and (2) groutlng operations result in small emissions of uranium material to the air and

water :

Shallow Earthen Structure, Vault or Mlne The potentlal impacts are essentlally srmllar
for disposal in a shallow earthen structure, vault, or mine. However, disposal in a mine

could create shghtly larger potentral impacts if excavation of the mine was required (use of
an existing mine would minimize impacts). . o .

For the post-closure phase, impacts from disposal of U;04 and UOz, were calculated for a post-
failure time of 1,000 years." The potential impacts estimated for the post-closure phase are’
subject to a great deal of uncertainty because of the extremely long time penod consndered 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 uncertalntles
the assessment assumptions are generally selected to prodice conservative eéstimates of
impact, i.e., they tend to overestimate the expected impact. Changes in key disposal

- assumptlons could yreld srgnrf‘ cantly different results. :

The followrng is presented asa general summary of potential envrronmental rmpacts during the
. post-closure phase ' -

’
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.o -'Potential Adverse Impacts. Forall disposal optlons. potentlally Iarge |mpacts to human _
@ health and groundwater quality could occur within 1,000 years after failure of a faclhty ln 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
. _maxlmum dose to an mdlvldual assumed 1o live at the edge of the disposal site and use’ the
v contamlnated water was estlmated tobe about 1.1 mSvar (110 mremlyr), which would *
. .exoeed the 0.25 mSvar (25~mrem/yr) imit specrf' ed in 10.CFR 61 (CFR, 2003r):and DOE
. Order 5820 2A (DOE 1988). .{For.comparison, the average dose equivalent to an individual
T from background radiation. Is about 2 to 3 mSv/yr (200 to 300 mrem/yr).- Possible exposures
(on the order of 0.1 Sviyr (10 remlyr) could occur for shallow earthen structures and vaults if
the cover matenal were to erode and expose the uramum matenal however thls would ot

et Wetor Dry Environmental Settlng The potentlal impacts would be slgmf' cantly greater in
a wet setting thanin'a dry settlng ‘Specifically virtually no impacts would be expectedina
dry setting for more than 1 000 years due to the low water |nf Itratlon rate and greater depth'
+to the water.table. . g : e

..... ’rl"

e 'Uy0, 6r UD,. LOverall the potentnal envnronmental impacts tend to be slrghtly Iarger for U308
7 than for uo; because the volurne of uao., requnnng dnsposal would be greater.than that of
f-UOg A larger volume of waste essentlally exposes a greater area of it to infi ltratlng water.

o * Grouted or Ungrouted Waste. For both U;,Oa and UOz. the’ dlsposal of grouted waste:"
' would have larger environmental |mpacts than disposal of ungrouted waste, once the waste
;»was 'exposed to the environment, bécause groutmg would i increéase the waste volume :

- e ‘However, further studies using stte-specrf' ¢ soil charactenstlcs are necessary 1o’ determlne
; /9 -the ‘effect of grouting on Iong-term waste' moblllty Groutmg mlght reduce the, dlssolutlon
N ~ rate of the waste and subsequent leaching of uranium into the groundwater in the fi rst

several hundred years after failure. However, over longer periods the grouted form would
be expected to deteriorate.and, because of the long half-life of uranium, the performance of
, _”.ﬂgrouted and ungrouted waste would be ‘essentially the same. . Depending on soil propeities
' ‘and charactenstlcs of the grout matenal it is also possible that grouting could increase the
" solubility of the tiranium material by provudmg a carbonate-rich environment.

e Shallow Earthen Structure, Vault, or Mine. Because of the long time periods considered
and the fact that the calculations were performed fo characterize a time of 1,000 years after
each facility was assumed to fail, the potential lmpacts are very similar among the optlons ‘of

Jor drsposal ina shallow earlhen structure vault or mine.- However, shallow earthen
" structures would be expected to oontaln the waste material for a period of atleast several
\hundred years before failure, whereas vaults and a mine would be expected to last even -
. f’longer — from 'séveral hundred years toa thousand years or more. . Therefore,:vault and -
"‘mine drsposal would provide’ greater protectron of waste in a wet environment. In addition;
‘ _‘,‘f,_‘both vault ‘and a mine would be expected to provnde additional protection against erosion of
‘j;;;the cover material (and possnble resultant surface exposure of the waste material) as .
'compared to shallow earthen structures. ‘The exact time that any disposal facility would -
,perforrn as desngned would depend on the specnf‘ ic facility design and srte charactenstm

ln NUREG-1484 (NRC, 19943a), Section 4.2.2.8, the NRC provrded a genenc evaluation of the
|mpacts of disposal of depleted uranium oxides. :This generic evaluation was done since there
are no actual dlsposal facnlltues for large quantltles of depleted UF. - The depleted UF, disposal
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impact analysis method rncluded selection of assumed generic drsposal sites, development of ‘ /j
undisturbed performance and deep weIl water use exposure scenarios, and estrmatron of o

. potentlal doses

'-Exposure pathways used for the near—surface dlsposal case included drinkrng shallow well .
..water and.consuming crops irrigated with shallow well water. Evaluation of the’ ‘deep disposal
case included undisturbed performance and deep well water ¢ exposure scenarios In the
undisturbed performance scenario, groundwater flows into a river that serves as a source of

... drinking.water and fish: For the well water use exposure scenario, an individual drills a well into
. an aquifer’ down gradient from the dlsposal facrlrty and uses groundwater for dnnknng and

- irrigation: - wore

"The release of uranium isotopes and their daughter nuclrdes from the drsposal facrhty is Irmlted
by their solubllrty in water. Using the environmental characteristics. of a humid southeastem

- U.S. site and the methods of the EIS, drinking water and agncultural doses were conservatively
estimated; for a near surface drsposal faclllty. to exceed 10 CFR 61 lrmlts (CFR 2003r)

n’ order to compensate for the lack of knowledge of a specrfic deep disposal site, two -

' representative sites whose geologlcal structures have previously been characterized were
selected for the NRC analysis. Potential consequences of emplacement of U;O, in a geological .
'.'dlsposal unitinclude rntake of radionuclrdes from drinking water, |mgated crops, and fish. Under
the assumed condmons for the undisturbed perfon'nance scenano groundwater would be

discharged to a river. Under conditions not expected to occur, an individual would obtarn
groundwater by dnlllng a weII down gradrent from the disposal umt ' .

"The' estnmated lmpacts for. a deep drsposal facrllty were less than the 0. 25 mSvar (25 mremlyr)

level adopted from 10.CFR 61’ (CFR, 2003r)as a basis for comparison. - The assumptions used f}
in tHe analysis. mcluded neglect of potentral engrneered barriers, mass transfer limitations in
releaSes. and decay and retardatlon dunng vertlcal transfer contnbute toa consewatwe N/
analysis - T

, The evaluatton also concluded that UBCs can be’ stored mdet’mtely ina retrlevable surface
facility with- minimal environmental impacts. ‘ The envrronmental |mpacts assocrated with such
storage would be commrtment of the land for a storage area. and a 'small offsrte radiatlon dose.

4 13 3 1 6 ' Costs Assocrated wrth Depleted UFe Converslon and Dlsposal

,Thls sectton presents oost estrmates for the converslon of depleted uranlum hexafluonde :
(depleted UF,) and the disposal of the depleted tritranium octoxide (depleted U:0s) produced
during deconversion. It also presents cost estimates for the associated transportatron of .,

_ depleted UFqto the'conversion plant and the tranSportatlon of depleted U;Ogto the drsposal site.

The cost estimates were obtained from analyses of four sources: a’ 1997 study by the Lawrence
Livermore National Laboratory (LLNL), the Uranium Dlsposmon Servroes, LLC (UDS) contract

with the Department of Energy (DOE) dated August 29, 2002, informatlon from Urenco related

to depleted UF, 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 dlspose of depleted Usoun

an exhausted uranium mrne was also assessed.

Thrs section reviews cost estimates developed by LLNL for the rntenm storage of the current
very large United States (U.S.) inventory of depleted UFs at DOE oonversron facilities, the DOE

()
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-preferred option of conversion’ of depleted UF, to depleted U308 at DOE facrlltles. the ultlmate
-disposal of depleted U;05 at DOE sites, and the transportatlon of depleted UFe: and depleted
U304 (LLNL; 1997a). While cost ‘éstimates for other disposition alternatives (e g. conversron to

~ - uranium oxide (UO_)) were reviewed they are not addressed in this section since they were not
. considered as being applicable to LES 1t ls noted that the LLNL study estrmates are reported in

1996d|soounteddollars STITE R PR LR T o

This section reviews the UDS—DOE contract since it is regarded as belng more credrble than an
¢ estimate because it represents actual U.S. cost data (DOE 2002b) Unfortunately the UDS
oontract does ot provrde a breakdown of the conversron and drsposal oost components

| 7 Thls sectlon also reﬂects lnformatlon on depleted UF, dlsposmon cost by European fuel cycle

supplier, Urenco. The disposal costs submitted to the NRC in support of the Claiborne Energy
Center llcense appltcatxon to the NRC in the early 19905 were also revrewed (LES, 1993)

This sectron is based on an analysns of reports and Ilterature in the publrc domaln as well as

o mformatlon provrded by ‘Urenco and the expenence of expert consultants

In August 2001 the DOE reported that it’ had an mventory of depleted UFe ennchment talls
material amounting to'55,000 (60, 627), 193,000 (212 746) and 449,000 (494 938) metnc tons
(tons) stored at its enrichment sites ‘at Oak’ Rldge in Tennessee. at Portsmouth in'Ohio, and at
Paducah in Kentucky, respectively (DOE, 2001d): “This total of approximately 700 000 MT
(771,617 tons) of depleted UF, corresponds to about 470,000 MT (518,086 tons) of uranium”
(MTU) as UFg, afi igure that is obtained by multiplying the mass of depleted UF¢ by the mass
fractron of U to UFe; i.e., 0. 676. .The depleted UFeis stored in approximately 60,000 steel:
cyllnders some dating back to about 1947 (DOE, 2001e).- On October 31, 2000, the DOE
issuéd a Request for Proposal (RFP) to construct depleted UFqto depleted U,0s converslon
facilities at the Portsmouth and Paducah sites in order to begin management and dlsposulon of
“the UBCs accumulated at its threé sites (DOE, 2000a). The DOE plans to ship the depleted
UF¢ stored at the East Tennessee Technology Park (ETTP) at Oak Rldge to Portsmouth for i
conversnon : : I

Slnce the 1950s the govemment has stored depleted UFs in an array of large steel cylmders at
" OakK Ridge, Paducah, and Portsmouth. -Several different cylinder types, inoludmg 137 nominal
~.19-ton cylmders (Paducah) made of fonner UF gaseous diffusion conversion shells, are in use
although the vast majority of cyhnders have a 12 MT (14 ton) capacity. The cylinders are -

_, typically 3.7.m (121t) long by.1.2 m (4 ft) in diameter, .with most havmg a thin wall thickness of
"0.79 cm ( 5/16 in) of steel. Similar.but smaller cylinders are also in use. - Thick-walled cylindérs,
48Ys that have a 1.6 cm (5/8 in) wall thickness, wrll be used by LES for storage and transport.
The cylinders managed by DOE at the three srtes are typlcally stacked two cyllnders hlgh ln
large areas called yards. ":

The DOE and USEC Inc. cylinders considered aoceptable for UFe handlrng and shlpprng are
“referred to as ‘conforming cylinders in the LLNL’ study LLNL notes that the old or corroded ,
cylinders that will not meet the American National Standards Instltute (ANSI) 'specifi catlons
- '(ANSI, applicable version), non-conformnng cylmders will require either special handllng and
speclal over-packs or transfer of contents to approved cylinders, and approval by regulatory
agencies such as the Department of Transportation (DOE, 2001d). “The LLNL report estimated
high costs for the management and transportlng of 29,083 non- conformrng cyllnders in the’ _J'..
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 special over-packs and constructmg and operating a transfer facility for-
the DOE's non—conformrng cylrnders could be as much as $604 mrlhon. in drscounted 1 996

; dollars (LLNL 1997a) BT - :

N On August 29, 2002, the DOE announced the competrtive selectlon of UDS to deslgn, construct,
and operate conversion facilities near the Paducah and Portsmouth gaseous diffusion plants.
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 responsrble for maintaining. the
depleted uranium and product inventories and- transportrng depleted uranium from ETTP to the
Portsmouth for ‘conversion. ‘ The DOE-UDS contract scope includes packagrng, transportrng and
disposing of the conversion product depleted UsOa at a govemment waste disposal site such as
the Nevada Test Site (NTS) (DOE 2002b) S

UDS is a consortitim fored by Framatorie ANP lnc Duratek Federal Servrces Inc and 4
Bums and Roe Enterprises; Inc. The estimated value of the cost reimbursement contract IS+
$558 million (DOE, 2002c).- Design, construction and operation of the facilities will be subjéct to
appropriations of funds from Congress .On December 19, 2002, the White House confirmed:
that funding for both conversion facrhties wrll be included in President Bush's 2004 budget: -~
Presrdent Bush’ slgned the Energy and Water, Appropnations Bill on December 1, 2003 whlch
'rncluded fundrng for both oonversion facrlrtles R S 4

The NEF UBCs will all be thrck-walled conformrng 48Y cylrnders The 48Y cylrnders have a"
gross. weight of about 14.9 MT (16.4 tons), and when filled, will normally contain 12.5 MT" (1 3 8
tons) of UFs 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 the majonty of the DOE—
managed cylrnders currently stored at the three govemment srtes -

“In, May 1997 "LLNL publrshed a oost analysrs report for the long—term management of depleted
uranrum hexafluoride (LLNL, 1997a) The report was prepared to provide comparative life- -
cycle cost data for the Department of Energy’s (DOE) Draft 1997 Programmatic Environmental
Impact Statement (PEIS) on altemative strategies for management and disposition of depleted
-.UFg (DOE, 1997a). . The LLNL report appears to be the' most comprehensrve recent assessment
‘of depleted UF, disposition costs available in the public domain. ‘ The technical data on'which"
. the LLNL cost analysis report is based, is principally the May 1997 Engrneenng Analysis Report
also by LLNL (LLNL, 1997b). The April 1999 Final PEIS identified as soon as practicable _
conversion of DUF, to another stable chemical form, uramum oxrde (or metal rf there is a use for
. it)ithe.. DOE~preferred management altematrve (DOE 1999) no

The LLNL costs, which are reported in drscounted 1996 ‘dollars (t' rst quarter) were -
undiscounted and adjusted upward by 11% to 2002 dollars using the U.S. Gross Domestic
Product (GDP) Impllcrt Pnce Deﬂator (IPD) o

were based on an. rnventory of 560,000 MT. (617 294 tons) of depleted UFe , or 378,600 MTU
(417, 335 tons uranium) after applyrng the 0.676 mass fraction multiplier. -This.inventory equates

over the 20 years of the study to an annual throughput rate of 28,000 MT (30,865 tons) of UF, or

_about 19,000 MT (20,943 tons) of depleted uranium, which is approxrmately 3.6timesthe - .
expected annual UBC output of the proposed NEF. The costs in the LLNL report are based on
the lrfe-cycle quantlty of 378,600 MTU (417 335 tons uranium), beginning in 2009. :

-
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" The cost estrmates for the conversron facrlrty assumed that all major burldrngs are to be

The LLNL cost analyses assumed that the depleted UFgwould be converted to depleted U30;- 2
the DOE's preferred drsposal form, usrng one of two dry process conversion altematwes The -
first altemative, the AHF option, upgrades the hydrogen fluoride (HF) product to anhydrous HF
(<1.0% water). In the second option, the HF neutralization alternative, the HF would be
neutralized with lime to produce calcium fluoride (CaF,). The LLNL cost analyses assumed that
the AHF and CaF; converslon products would have neglrgrble uranium contaminatlon and colild-

. be'sold for’ unrestrrcted use: LESwill notuse a deconversron facrlrty that employs a process Lo
< that results ln the productron of anhydrous HF : i

Table 4, 13-2 LLNL Estrmated Llfe-Cycle Costs for DOE Depleted UFG to Depleted U308 -
Conversron, presents the' LLNL—estlmated Irfe-cycle capital, operating, and regulatory e
drscounted costs in 1996 dollars, for conversion of 378,600 MTU (417, 335 tons uranrum) over
20 years, of depleted UFs to depleted U;0¢ by anhydrous hydrogen lluorrde (AHF) and HF,,
neutralization processing. The costs were extracted from Table 4.8 in the’ LLNL report The
drscounted LLNL Irfe cycle costs |n 1996 dollars were_ undlscounted and converted to per kg unrt

:

The anhydrous hydrogen lluonde (AHF) conversuon optlon for whrch LLNL provrdes a cost; i
estimate assumes that the AHF by-product is saleable and that total sales revenues overthe. ...
20 years of operatron would amount to $77. 32 mrllron in dlscounted doliars. LLNL also ., 3..; o
assumed that the lrfe-cycle sale of CaF, obtalned from neutralrzrng HF wrth Irme would result ln

discounitéd revénues of $11i02 million; * > S

structural steel frame construction, -except for the process building which is a two story TR
reinforced concrete structure. Most of this burldrng is assumed to be “special constructron wrth
0.3-m (1-ft) thlck concrete perimeter walls and ceilings, 8-in concrete. interior walls; and 0. 6—m
(2-ft) thick concrete floor mat. The standard construction” area walls were taken tobe 8- in thrck
concrete with 15-cm (6-in) elevated floors and 20 cm (8-in) concrete floors slabs on grade

Table 4.13-3, Summary of LLNL Estimated Capital, Operating and Regulatory 1 Umt Costs lor
DOE depleted UFg to Depleted U;05 Conversion, presents a summary of eestimated capital, ...
operating and regulatory costs for depleted UFs to depleted U;0, conversion ona dollars per
kgU basis, in both 1996 and 2002 dollars; undrsoounted It can be seen that i in erther case the
conversion process is operations and maintenance intensive. - ” .

Table 4.13-4, LLNL Estimated Life Gycle Costs for DOE Depleted UFG Drsposal Altematrves
presents LUNL-estimated lrfe~cycle costs for the waste form preparation and disposal of DOE
depleted U;0g produced by conversion of depléted UFs. -The table presents estimated costs for
two depleted U305 disposal alternatives: shallow earthen structures (engineered “trenches”) and
concrete vaults. The waste form preparatron for each alternative consists pnmanly of loadlng, ;
compactrng, ‘and sealmg the depleted U;,Os rnto 208 L (55—gal) steel drums : :

The LLNL-estrmated lrfe—cycle costs for depleted usos drsposal range lrom$86 mllllon in
discounted 1996 dollars, for the engineered trench alternative to $180 million for depleted uaoa
disposal in a concrete vault. ‘The disposal unit costs range from $1.46 per kgU to $2.17-per - °
kgU, in 2002 dollars.As discussed later in this ‘section, 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 operaté an existing exhausted mine, an altemnative that the NRC has indrcated to
be acceptable (ORNL, 1995). For example, the capital cost for the concrete vault alternative of
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: -$130 75 mrlluon In dlsoounted 1996 doltais or $349 7 tiillion ln undnscounted 2002 dollars is far: ' r b
greater than the $1 24 mrllron oost of a new 200 MT (220 tons) per day underground mlne as ‘ -\/'
shown later ln thls sectron

Table 4, 13-5 Summary of Total Estlmated Conversron and Dlsposal Costs presents the

depleted UFa conversion and depleted U_»,Oa disposal costs already discussed on a dollar per

kqU basis; in undiscounted 2002 dollars:. In addition it also includes the LLNL-éstimated oost to
DOE of rail transportation (including loading and unloading) of oonformmg depleted UFg. ..o, |
cylinders to the conversion facility site and drummed depleted U;O, to the disposal sites. It .
does not include interim storage costs since it may reasonably be' assumed that LES UBCs may
be shipped directly to the deconversion facrlrty The table indicates that the total costs for

depleted UFs disposal in, in 2002 dollars; based on the LLNL study estlmates is hkely to range
from about $5 06 to $5.81 per ng ‘

On August 29 2002 the DOE announced the oompetmve selectron of UDS to deslgn and R
construct conversion facilities near the DOE enrichment plants at Paducah, Kentucky and. . ..,
Portsmouth Ohio, and to operate these facrlrtles from 2006 to 2010.. UDS willalsobe- .. - . .
responsible for malntalnlng the depleted uranium and conversion product mventortes and .
transporting depleted uranium from Oak Ridge East Tennessee Technology | Park (ElTP) to the
Portsmouth site for conversion.- The contract scope includes packaging; transportrng and®
disposing of the conversion product depleted UyOp;’ Table 4.13-6, DOE UDS August 29, 2002 "
Contract Quantrties and Costs’ presents a summary of the ubs contraot quantltles and costs’ E

The DOE-estrmated valte of the cost reimbursemenit incéntive tee oontract whtch runs from .
August 29, 2002 to August 3, 2010, is $558 million (DOE, 2002c). Desngn. constructlon and ' I
operation of the facilities will be subject to appropriations of funds from Congress On- s

December 19, 2002, the White House confirmed that funding for both' conversion tacrhtles wrll»= . N
bé included in President Bush’s 2004 budget. However, the Office of Management and Budget'- - \_/
has’ not yet indicated how much funding will be allocated." Framatome is a subsidiary of Areva

the Frénch company whose subsidiary Cogema has operated the world's only exrstrng
commercial depleted UFs conversion plant since 1984. -

The table shows the target deconversion quantrtres and the estrmated fee. The contract calls
for the construction of a 12,200 MTU (13,448 tons uranium) per year conversion plantat '
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 umt
capital cost is estimated to be $0.77 per kgU ($0.35 per Ib U). This unit cost is based on plant-
operation over 25 years and 6% government cost of money. . ‘The conversion, disposal and..
material management total operating cost during the first five years of operation oorresponds to
$3.15 per kgU. The total unit capital and operating cost is $3.92 per kgU.. As noted earier.in
this section, the. DOE has indicated that the disposal of the depleted U;0s may take place at the
Nevada Test Site. The cost to DOE of depleted U;Os disposal at NTS is currently estimated at:
$7.50 per ft® or about $0. 11 per kgU ($.0.05 per Ib U). In 1994 it was reported that the NTS
charge to the DOE of $10 per e (8015 per kgU) was not a full’ cost recoveryTate (EGG, 1994)

Itis of tnterest to note that USEC entered into an agreement wrth the DOE on June 30, 1998
wherein it agreed to pay the DOE $50,021,940 immediately prior to privatizationfora .~ - - .-
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 “...researchand . , ..
development into the benehcial use of, depleted uranlum and related activities and support

_ servrces for depleted uranlum related acttvrtres The agreement specmes that USEC wrll

dtspose of the USEC DUFg at an average rate of approxrmately 3 0 million ng per year '
¢+~ between the middle of calendar 1998 and the end ol 2003 at a cost ot exactly $3 00 per ng

($1.36 per Ib U),-in 1998 dollars. : R e

According to Urenco its depleted UFG drsposal wrll be srmrlar to those that will be generated by
LES at ‘the NEF ‘Urénco contracts with a supplrer for depleted UFsto depleted U30g conversron.
The supplrer has been converting depleted UF6 to depleted Usoaon an tndustnal scale srnce :

:1984 , e A

p.,~.,.4--.,.> ' teayio el Saeiy:n o

a The Clatbome Energy Center costs grven in Table 4, 13-7 Summary of Depleted UFG Drsposal 3
- Costs from Four Sources are based upon those presented to John Hickey of the NRC in the ; .. -
: LES letter of June 30,1993 (LES 1993) as adjusted for changes in units and escalated to 2002
- A conversron cost of $4.00 per kgU y was provrded to LES by Cogema at that trme A value of

provrded by Urenco at the trme

NIt CH X -

As indicated earlrer in thls sectron the NRC has noted that an exrsttng exhausted underground
uranium mine would be a suitable repository for depleted U;0g (NRC, 1995).: For purposes of *
companng alternatives, the conservative assumptron of constructing anew mine was assessed
A mine disposal facility would consist of surface facrlrtles for waste’ recervrng and mspectton (the

. waste-form facility), and shafts'and ramps for access toand ventrlatron of the underground, S
‘portion of the reposrtory, and appropnate underground transport and handlmg equrpment The
", mine underground would’ conslst of tunnels (called "drrtts”) and cross-cuts for the transport and

storage of stacked 208-L (55-gal) steel drums which ¢ are then back-ttlled A great many features _
of a typrcal underground mlne would be appltcable to, thrs drsposal alternatrve :

The NEF when operating at rts nomrnal full capacity of 3.0 million’ Separatrve Work Untts
(SWUs) per year will produce 7,800 MT. (8.598 tons) of depleted UFg.: A typical U:S."
underground mine, operating for five days per week over fifty weeks of the year,: excepttng ten
holiday days per year, would operate for 240 days per year. ‘Thus, if LES UBCs were dtsposed
unrformly over the year, the average dtsposal rate would be 32 5 MT (35. 8 tons) of depleted UFe
per 'ddy.” This is much less than the tate of ore prcductron in even a typlcal small under ground
mine. However, it may reasonably as§umed that thé rate'of emplacement of the drummed
depleted U;0, would be less than the rate of ore removal from a typrcal underground mine. .

The estimated capital and operating costs for a 200 MT per day underground metal mineina’
U.S. setting was provided by au.s. mintng engineering company, Westem Mine Engtneenng, o

‘Inc. ‘The costs are for a vein type mine accessed by a160-m (524-ft) deep vertical shaft with

rail type underground haulage transport “The operatlng costs for the 200 MT per day mine ls
estimated to be $0.07 per.kg ($0.03 per Ib) ot ore and the caprtal cost is estimated to be -
approxnmately $0.04 per kg ($0.02 per Ib).of ore, for a total cost of $0. 11 per kg ($0.05 per lb) of

ore. The capltal cost of the mine is $12.4 mllllon 2002 dollars. ln the case of an exrstrng

exhausted mrne the capttal costs could be much less

The mine cost estimates presented indicate that the assumptlon of the much hrgher costs”
presented in Table 4.13-4, LLNL Estimated Life Cycle Costs for DOE Depleted UFg Disposal
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Altematwes for the’ concrete vault alternattve represents an upper bound cost’ estimate for . \ { ‘
depleted U30s drsposal For exampie thie capital cost of the concrete liault'alternatrve which, , CN
may be obtained by undtscounting the LLNL estimate costs presented in Table 4.13-4,is $350
mrlllon in 2002 dollars or 28 trmes the capttal cost of the 200 MT (220 tons) mme drscussed
above. ‘

:. e ISR AR FRAY

The four sets of cost estimates obtanned are presented in Table 4 137 in 2002 dollars per ng |
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, disposaland, ... ..
transportatton to be estimated.. The costs i in the table indicate that $5.50 per kgU ($2 50 per lb
Uj'is'a’conservativeé and ‘therefore, prudent ‘estimate of total depleted UFs drsposrtron cost for.,
the LES NEF. That s, 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 revrewed
this estimate and; based on its current cost for.UBC drsposal finds this figure to be prudent.

~ Based on rniormatron from correspondmg Vendors the value of $5 50 per ng (2002 dollars), .
which i$ equai to $5.70 per kgU when’ escalatéd to 2004 dollars was revised in December 2004
to $4.68 per kg (2004 dollars) The value of $4. 68 per ng was derived from thé esttmates of
costs from the three components that make up the total disposition oost of DUFg (i e )
deconversion, disposal, and transportation). The estimate of $4.68 per kqU supports the
" Preferred Plausible Strategy of U.S. anate Sector Conversron and Drsposal ldentrﬁed in
section 4.13.3.1.3 of the ER as Option-1. -

In support of the Option 2 Plausrble Strategy |denttf|ed in’ section 4 13.3. 13 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 oomponents that make
up the total disposution cost (i.e., deconversion dtsposal ‘and transportatron) L .
(DOE; 2005) “This estimate, which was based upon an independent analysis undertaken by N
DOE’s'consultant; LM Govemment Consultrng, estimated the cost of drsposatron to total
approximately $4.91 per kgU (2004 dollars).” The Department's cost estimate for deconverslon
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 resuittng from the
conversron process : s R :

il

I~
\

financial assurance required for this purpose the value of $4 68 per kgU (based upon the cost ,
esttmate for the Preferred Plausrble Strategy) was selected '

St

-4, 13 3 2 Water Quality leits

All plant effluents are contamed on the NEF site.- A series of evaporation retentlon/detention
basins, and septic systems are 'used to contain the plant effluents. There will be no discharges
to a Publicly Owned Treatment Works' (POTW)." Contaminated water is treated to the limits in "
10 CFR 20.2003, 10 CFR 20, Appendrx B, Table 3and to admmistratrve levels recommended
by Regulatory Guide 8.37 (CFR, 2003q; NRC, 1993)." Refer to ER Section 4.4, Water Résource
Impacts, for additional water quality standards and permuts forthe NEF. ER Section3.12, "'
Waste Management, also contams information on the NEF systems and procedures to ensure
water quality. . y SR

\
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- 4.13. 4 1 Control and Conservation L

4, 13 4. Waste Mlnlmlzation

.The hrghest prronty has been assrgned to mrnlmrzrng the generatron of waste through reductlon

reuse or recycllng The NEF rncorporates 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 practrcal ‘Fomblin Oil is an expensrve highly | for 0
fluorinated, inert oil selected specifically for' usé in'UFs systems to avoid reactrons with UFe. -
The NEF will also have in placé a Decontamination Workshop desigied to remove radiodctive -
contamlnatron from equrpment and allow some equrpment to be reused rather than treated as
waste. - LY : o

In addition; the NEF process systems that handle UFs, other than the Product quuid Samplmg
System, will operate entirely at subatmospherrc pressure to prevent outward |eakage of UFe* o
Cylrnders initially contarmng Irqurd UF¢, will be’ transported only after béing cooled, so that the
UFgi is in SOlld form, to’ mlnrmlze the potentlal l‘ISk of accrdental releases due to mlshandllng

The NEF is desrgned to mrnrmrze the usage of natural and depletable resources Closed-loop
cooling systems have been mcorporated in'the desugns to reduce water usage Power usage .
will be mrnimlzed by efficient desrgn of Ilghtlng systems selectlon of hlgh-etflmency motors and
use of proper insulatlon matenals S : .

ALARA controls w'm' b'e'marntarned dunng facrlrty operatron to account for standard waste .
minimization practices as directed in-10 CFR 20-(CFR, 2003q). . The outer packaging assocrated
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 generatron B IR PR

Collected waste such as trash compressrble dry waste scrap metals and other candrdate
wastes will be volume reduced at a céntralized waste processing faclllty “This tacrlrty could be
operated by a’ ‘commercial vendor such as GTS Duratek. ‘This facrlrty wotild turther reduce K
generated waste toa mlnrmum quantlty pnor to frnal drsposal at a fand dlsposal facrllty or
potential reuse. * - . .

.'. l.i

The features and systems described below serve to limit, collect confrne and treat wastes and
effluents that result from the UFs ennchment process A number of chemlcals and’ processes
are used in fulfilling these functions:’ As with any’ chemrca!fndustnal facility, a wrde variety of
waste types will be produced. Wéste 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 equrpment and desrgn teatures incorporated ln the NEF are selected to keep the release of
gaseous. and quwd effluent contaminants as low as practlcable and within regulatory limits. .
They are also selected to minimize the use of f depletable résources. . Equipment and design:
teatures tor lrmltlng etfluent releases dunng nonnal operatton are descrlbed below:

The process systems that handle UFG operate almost enturely at sub~atmospherrc pressures
Such operation results in no outward leakage of UFs to any effluent stream.
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- e The one location where UFg pressure is raised above atmosphenc pressure is in the piping .- (

' and cylinders inside the sampling autoclave. _ The piping and cylinders inside the autoclave_ N
: conflne the UFs. In the event of leakage the samplrng autoclave provides secondary

’ contarnment of UFe '

. Process off-gas from UFG purrfrcatron and other operatlons is drscharged through e
~ desublimers to solidify. and reclaim as much,UFg as possible.: Remaining gases are
discharged through hrgh-efflciency filters and chemical adsorbent beds. The filters and
adsorbents remove HF and uranlum compounds leftin the gaseous, effluent stream.

o quu1ds and solids in. the process systems oollect uranium compounds .When these liqurds
and solids (e.g., oils, damaged piping, or, equrpment) are removed for cleanrng Oor. i-tiiy
‘malntenance portrons end up in wastes and effluent.. leferent processes are employed to-.
separate uranium compounds and other materials (such as various heavy metals) from the
resultrng wastes and efﬂuent These processes are descnbed in ER Section 4.13. 4 2 below.

« Processés used to clean upiwastes and eﬁluent create thelr own wastes and efﬂuent as.:

" well.” Control of these i$ also accompllshed by liquid and solid waste handlrng systems and
techniques, which are described in detail in the Sections below. In general careful
applications of basic principles for waste handhng are followed in all of the systems and‘
processes:: Different waste types are collécted in separate containers to minlmlze
contamination of one waste type with another. Materials that can cause airbomne " :
contamination are carefully packaged; ventilation and filtration of the air in the' area is T
provided as necessary. Liquid wastes are confined to piping, tanks, and other, contamers, '

: curblng, pits, and sumps are used to collect and contain leaks and sprlls Hazardous wastesv 4
are. stored in designated dreas in carefully labeled containers, mrxed wastes are also - R,
contained and stored separately. Strong acids and caustrcs are neutralrzed before entenng
an effluent stream. Radioactively contaminated wastes are decontaminated rnsofar 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. Gaseots
effluent is monitored for HF and is sampled for radioactive contamination before release;
liquid effluent is sampled and/or monitored, in llqmd waste systems; solid wastes are . .
sampled and/or monitored prior to offsrte treatment and drsposal Samples are returned to
thelr sotrce where feasrble to mrnlmize mput to waste streams

-y,
LN

4.13.4.12 - Conserving Depletable Flesources

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. Other depletable resources are used only in ‘small quantrtles ,
Chemical usage is minimized not only to'conserve resources, but also to prétiude’ excessrve
waste productlon Flecyclable matenals are used and recycled wherever practrr:able

The main feature incorporated in the NEF to llmlt water consumptron is the use of closed-loop
cooling systems.

t

i
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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 oonsumptlon landscapmg versus conventlonal Iandscapmg ‘reduces®
water usage.

¢ The installation of low flow toilets, sinks and showers reduces water usage when compared
to standard flow fixtures.

° | Locallzed floor washing usrng mops and self-contarned cleanmg machlnes reduces water
: ';usage compared to conventronal washlng wrth a hose twice per week

“Thé use of hrgh eﬁrcrency washrng machines compared to standard machlnes reduces
water usage.

The use of hlgh eft“crency closed cell coolrng towers (water/alr coolrng) versus open cell
design reduces water usage RN e IO S

Closed loop coollng systems have been moorporated to reduce water usage o ¢

L

The demand for power in the process systems is a major portion of plant operatlng cost e
efficient design of components is incorporated throughout: process systems ‘ s
Ce "-.i-r::'.i?:-"

4.13.4.1.3 % PreventronandControlofOrlSprlls o o IR U

The NEF wrll rmplement a sprll control program for accrdental orl sprlls The purpose of the sprll
control program will be to reduce the potential for.the.occurrence of spills, reduce the'risk of .-
injury in case of a spill occurs, minimize the impact of a spill, and :provide a procedure for the
cleanup and reporting of spills. The oil spill control program will be establrshed to comply with .
the requrrements of 40 CFR 112 (CFR 2003aa), Oil Pollution Prevention. As requrred by Part
112", a Spill Prevention, Control, and Countermeasure (SPCC) plan ‘will be prepared prior, to.
elther the start of facrlrty operation of the facility or prior to the storage of orI onsite in‘excess of
the de minimis quantities established in 40 CFR 112. 1(d) (CFR, 2003aa) The SPCC Plan wrll
be revrewed and certmed by a Protesslonal Engmeer and WIII be mamtalned onsrte L

As a mrnrmum the SPCC Plan will contaln the followrng lnlormatron

d ldentrfrcatron of potential signrf icant Sources of spllls anda predrctlon of the drrectron and B
" ‘quantity of flow that would résult from a spill from’each stich source;

* Identification the use of containment or diversionary structures such as dikes, berms
culverts, booms, sumps, and diversion ponds to be used at the facrlrty where appropnate to
“prevent. drscharged oil from reachlng navrgable waters; -

« - Procedures for mspectron of potentral sources of sprlls and sprll contalnment/drversron
“structures; and

° Assrgned responsrbrlmes for lmplementrng the plan, mspectrons and reportrng

ln addltron to preparatron and implementatron of the SPCC Plan the facrllty will comply wrth the
specific spill preventlon 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

iy
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4.13.4.2° Reprocessing and Recovery Systems (
' N

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 specnflcally for use in UFs
systems to avoid reaction wnth UFs The Fomblln Oil Hecovery System recovers used Fomblin
oil from pumps used in UFe systems All Fomblm orl is recovered none is normally released as
waste or effluent.

Used Fomblin oil is recovered by removrng impurities that inhibit the oil's lubrication properties
The impurities collected are’ primarily uranyl fluoride (UO.F,) and uranlum tetrafluoride (UF.)
particles. The recovery process also removes trace amounts of hydrocarbons, which if left in
the oil would react with- UFs. The Fomblin Oil Recovery System components are located in the
Decontaminated Workshop in the Technical Services Building (TSB). The total annual volume
of orl to be processed in this system is approxrmately 535 L (141 gal). .

The Fomblrn oil recovery process consists of oil collectlon uranium precuprtatton, 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 ellminate
the possrblllty of accidental cnticallty : :

Uranlum compounds are removed from the Fomblin oilin the Fomblln orl fume hood to mlnrmlze
personnel exposure to airborne contamination. Dissolved uranium oompounds are removed by
the addition of anhydrous sodium carbonate (NazCO;,) to the oil container which causes the p
uranium compounds to precrpltate into sodium uranyl carbonate Na4U02(C03)3 The mlxture |s
agitated and then filtered through a coarse screen to remove ‘metal partncles and small parts. . .
such as screws and nuts. These are transferred to the Solid Waste Collection System. The orl
is then heated to 90°C (194°F) and stirred for 90 minutes to speed the reaction. The oil is then
centrifuged to remove UF,, sodium uranyl carbonate, and various metallic fluorides. The.,.
particulate removed from the oilis collected and transferred to the Solid Waste Collection Room
for drsposal

Trace amounts of hydrocarbons are next removed in the Fomblin orl fume hood next by addlng
activated carbon to the Fomblin oil and heating the mixture at 100°C (212°F) for two hours.: The:
activated carbon absorbs the hydrocarbons, and the carbon in tum is removed by filtration .

through a bed celite. The resulting sludge is transferred to the Solid Waste Disposal Collection
Room for dlsposal

Recovered Fomblin oil is sampled Oil that meets the cntena can be reused in the system while
oil that does not meet the criteria will be reprocessed The following limrts have been set for
evaluating recovered Fomblin oil purity for reuse in the plant:

‘e Uranium - 50 ppm by volume
"« Hydrocarbons - 3 ppm by volume

1\

-
/<
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Flecovered Fombhn oil i |s stored in plastic containers in the Chemlcal Storage Area. . .
Fallure of thls system wull not endanger the health and satety of the publrc 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 llltratlon SR
systems.. Criticality is precluded through the control of geometry, mass, and the selectlon of
appropriate storage containers. To minimize worker exposure, airborne radrologlcal -
contamination resulting from dismantling is extracted. Where necessary, air sunts and portable
ventilation units are available for further worker protectlon TP S S

4.13.4.2. 2 - Decontamlnatlon System e : et

The Contamlnated Workshop and Decontamlnatuon System are’ located in the same room in the
TSB. This room'is called the Decontamination Workshop. The Decontamination Workshop in-
the TSB will contain the area to break down and strip contamiinated equipmentand o "« ="
decontaminate that equipment and its’ components. The decontamination systems inthe =
workshop are designéd to remove radioactive contamination from contaminated materials’ and
equnpment The only significant forms of radioactive contamination found in'the plant are VY
uranlum hexatluonde (UF), uranium tetratluonde (UF,) and uranyl fluoride (UOze)

One of the functlons 6f the Decontamination Workshop isto provide a malntenance faculrty for
both UFs pumps and vacuum pumps. The workshop will be used for the temporary storage and

. subsequent drsmantllng of failed pumps. The dismantling area will be in physical proximity to the

decontamlnatron traln in whlch the dlsmantled pump components will be processed Full.»~, .
maintenance records for each pump will be kept L e nen

eae oo Tl

- The process carned out wrthln the Decontammatlon Workshop beglns with recenpt and storage :

of contaminated pumps, out-gassing, Fomblin oil removal and storage, 'and pump stripping.”
Activities for thé dismantling and maintenance of other plant components are also carried out
Other, components commonly decontaminated besides pumps include valves, piping, - .¢-,.:-
instruments, sample bottles, tools, and scrap metal. Personnel entry |nto the facullty will be wa a
sub-change facility. This area has the requrred contamlnatlon controls washlng and monltonng
facilities.

The decontamlnatuon part ot the process consusts of a senes ot steps follownng equupment
disassembly includrng degreasing, decontamlnatlon, drymg. and inspection. Items trom uranlum '
hexafluoride systems waste handhng systems ‘and mlscellaneous other items are..;. i,
decontaminated in'this system. The decontamination process for most plant oomponents 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 tlexnbl_e_
hoses are handled under-special procedures due to the difficulty of handling the specific
shapes. Sample bottle decontamlnatton and decontamlnatlon of flexnble hoses are addressed
separately below. - . e :

Cntlcallty is precluded through the control of geometry, mass and the selectlon of appropnate
storage oontalners Administrative measures are apphed 10 uranium concentratlons in the Crtnc
Acid Tank and Degreaser Tank to maintain these controls. To minimize worker exposure
airborne radiological contamination resulting from dismantling is extracted Air suuts and
portable ventllatlon unlts are avallable tor turther worker protectlon e !
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Containment of chemicals’anid wastes is provided by components, designated containers, and’ e

air filtration systems. All pipe work and vessels in the Decontamination Workshop are provided. NG
- 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 Chemlcal reactron accrdents are prevented by strict control on

chemical handling. -. L : - '

.
'.?'

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 UF 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: Rumps enter the Decontamination Workshop:through airlock doors. The::
internal and external doors are electrically interlocked such that only one door.can be opened at
a given time.. Pumps may, enter the workshop individually or in pairs. Valves, pipework, flexible
hoses, and general plant components are accepted into the room erther wrthln plastnc bags or.
w:ththeendsblmded ot g o C e

of accidental crrticalrty The array maintains a minimum edge spacrng of 600 mm (2 ft) Pumps
are not, aocepted if there are no vacancies in the array ,

Before being broken down and stnpped all pumps are placed in the Outgas Area and the local
ventilation hose Is positioned close to the pump flange: The flange cover is then removed HF .
and UFg fumes from the pump are extracted via the exhaust hose, typically over a period of * ™
several hours.  While in the Outgas Area, the oil will be drained from the pumps and the first ... -
stage roots pumps will be separated from the second stage roots pumps.. The oil is drained into kN
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 pump frames and the oil* |
bottles are all monitoréd for’ radrologtcal contamination. The various |tems will then be taken to
the decontamination system or Fomblin oil storage array as appropnate

Oil waiting to be processed is stored in the Fomblin oil storage array to eliminate the possrbrlrty
of accidental criticality. The array maintains a minimum edge spacrng of 'about 600 mm (2 ft) .
between containers. When ready for processing, the oil is transfefred to the Fomblin Oil’

Recovery System where the uranics and hydrocarbon contamlnants can be separated prror to
reuse of the orl R

After out-gassmg, mdrvrdual pumps are removed from the Outgas Area and placed on erther of
the two hydraulic stripping tables An overhead crane is utilized to aid the movement of pumps
and tools over.the stripping table. The tables can be height-adjusted and the pump can be
moved and positioned on the table. Hydrauhc 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 Using \ vanous hydraulic and hand tools. Using the overheadcrane or mobrle jrg
trick, the components are placed in bins ready for transportatlon to the General
Decontamination Cabinet. .

Degreasing is performed lollowrng dlsassembly of equupment Degreasmg 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 mlnutes the

‘ component is removed and is rinsed with water to remove the citric acid. ETRPRTATIETERT

The tanks are sampled periodically to determine the condition of the solutron and any sludge

ppresent...The Citric Acid Tank contents are analyzed for uranium concentration and citric. acid

concentration:: A limit on 25U 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

R S

' concentratlon between 5% and 7%. Spent solutions, conslstrng of citric acid and vanous uranyti,

and metalli¢ Citrates, are transferred to a citric acid’ collectron tank. The Flmse Water Tanks are;
checked for satrsfactory pH levels unusable water is transferred to an effluent collectron tank. :

All components are drred after decontamlnatron ThIS is performed manually uslng oompressed N
all’ “.'-3."-_\ !,",_4 R

The decontamlnated components are inspected pnor to release The quantrty of contammatlon '
remalnlng shall be as-low—as-reasonably practicable.”. Components released for unrestncted. .
use do ‘not. have oontamrnatlon exceedmg 83.3 Bg/100 cm? (5 000 dpm/t 00 cm’ ) for average.::

flxed alpha or beta/gamma contamination and 16 Bq/1 00.cm? (1,000 dpm/1 00 cm?) removablet o
alpha or beta/gamma ‘contamination. However, if. all the’ component surfaces cannotbe ... ;"
monitored then the’ consrgnment will be disposed of as a low-level waste BRI

4,13.4.2.4 Sample Bottle Decontamination

FRIEE I

Sample bottle decontamination is handled somewhat drfferently than the general - .« .. i
decontamination process. The Decontamination Workshop has a separate area dedlcated to

.sample bottle storage, disassembly, and decontamination.'Used sample bottles ; are weighed to

confirm the bottles are empty The valves are loosened, and the remainder of the™” e
decontamination process is performed in the sample bottle decontamlnatlon hood. The valves
are removed inside the fume hood. . Any loose material inside the bottle or valve is dissolved in
a citric acid solution. Spent citric acid is transferred to the Spent Crtnc Acld Collectlon Tank |n
the Liquid Effluent Collection and Treatment System s 4 -

Initially, sample bottles and valves are flushed with a 10% crtrlc acnd solutlon and then nnsed
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 and citric acid is reclrculated ina

closed loop for an ‘hour.’ These used solutions are collected and taken to the Citric Acid ..
Collectron Tank inthe’ ‘General Decontamination Cabinet. ‘Any quurd sprllages / drips are soaked
away wrth paper tissues that are drsposed of in the. Solid Waste Collection Room. Bottles and
valves are then rinsed again with deionized water. This used solution is collected in a ‘small
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 mspected for contamnnatlon
and rust. The extracted air éxhausts to the Gaseous Effluent Vent System (GEVS) to ensure
airbome contamlnatuon is controlled. ‘The bottles are ' then' put into an electric oven to ensure
total dryness, and on removal are ready for reuse. “The cleaned components are transferred to
the clean workshop for réassembly and pressure and vacuum testrng o : :
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4. 13 4 2 5 ’ Flexrble Hose Decontamlnatlon

The decontamlnatnon of flexiblé hoses is handled somewhat drfferently than the general process
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, delonized water and compressed alr

Initially, the flexible hose'is flished with'a 10% crtric acid solution’ at 60°C (140°F) and then
rinsed with deionized water (also at 60°C) (1 40°F) in a closed loop recirculation’ system The
used ‘solutions (citric acid and deionized water) are transferred into the contaminated Cltnc Acid
Tank for disposal. Interlocks are provided in the recirculation loop to prevent such thatthe' =~
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 15-
minute timer device. The extracted air exhausts to the Gaseous Effluent Vent System (GEVS)
to enisure alrborne contamination is controlled ‘Spill from, the dnp tray are routed to either the, "
Citric’Acid Tank or the hot' water recirculatron tank, dependmg upon the decontamination cycle
Each flexible hose is then dried in the decontamlnatlon cupboard using hot compressed alr at.

60°C'(140°F). to ensure oomplete dryness The cleaned dry flexrble hose Is’ then transferred to
the Vacuum Pump Rebuild Workshop for's reassembly and pressure testlng pnor to reuse in the
plant.

4.13.4.2.6 Decontamination Equipment A

ts

: The followrng major components are included in the Decontamlnatron System

. Crtnc Acid Baths: ‘An open top Citric Acld Tank wrth a sloplng bottom in hastelloy ls provlded
for the pnmary means of removing radioactive contamination. The sloping-bottom. . ~*
_construction is provided for ease of emptying and draining the tank completely." 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 60°C (140°F), and a recirculation pump:- Mixing is provided to .
accommodate sampling for criticality preventlon Level control with a local alarm is provrded
to maintain the acid level. The tank has a ring header and a manual hose to rinse out .
‘ residual solrds/sludge with deionized water after the batch has been pumped to the Liqurd
" Effluent Collection and Treatment System ln order to minimize uranlum concentration, the .
rinse water from the Rinse Water Tank that receives delonized water dlrectly is pumped into
"’ the other Rinse Water Tank; whichi i ln turn is pumped into the Citric Acid Tank., The counter-
“current system eliminates’a waste product stream by concentratmg the’ uranics only in the, .
.Citri¢ Acid Tank.” The rinse water transfer pump is linked with the level controller of the Crtric
" Acid Tank, which prevents overfilling of this tank during transfer of the rinse water. . Dunng. ‘
transfer, the rinse water transfer pump trips at a high tank level resultmg ina local alarm. _
The extracted air exhausts to the Gaseous Effluent Vent System (GEVS) to assure airborne
contamination is controlléd. The Citric Acid Tank contents are monitored and then emptled
" by an air-driven double diaphragm pump into the Spent Cltrlc ACId Collectlon Tankin the |
Liquid Effluent Collection and Treatment System.

- o Rinse Water Baths: Two open top Rinse Water Tanks with stainless stee! sloprng 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 60°C (140°F), and a recirculation pump to .
- acoommodate samplmg for’ crmcallty prevention. The sloplng-bottom is providedof ..

o emptylng and dralmng the tank completely Fresh delonized water is added to the tank. In
order to minimiZe uranium concentration, the rinse water from the tank that receives . -
deionized water directly is pumped into the other Rinse Water Tank, which in turn is pumped
.into the Citric Acid Tank: Level control i§’ provrded to maintain the deionized (rrnse) water ’
level. During transfer, the rinse water transfer pump tnps at tank high level resultrng 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 ¢ open top Degreaser Tank with a sloplng bottom m
~+hastelloy is provided for the primary means of removing the Fomblin oif and  greases that
'may inhibit the decontamination process.* Componénts requrnng degreasrng are cleaned
-:manually and then immersed into the Degreaser Tank.' The slopmg-bottom constructron ls
provided for ease of emptying and draining the tank completely.” During the™ ’-’_ )
..decontamination process, the tank contents are contintiously recirculated using a pump
Regcirculation is provided to accommodate sampling for cntrcallty prevention. The tank has a
capacrty of 800 L (211 gal) and is located in a cabinet.. It is fumished with an ultrasonic .
agrtatlon facrlrty, and a thermostatlcally-controlled electric heater.to maintain the temperature
"at60°C (140°F) The tank has a ring header.and a manual hose to rinse outresidual . :;i:
sollds/sludge wuth deionized water after the batch has been pumped to the Liquid- Efﬂuent “
Collectlon ‘and Treatment System The. extracted air.exhausts to the Gaseous Effluent Vent
System (GEVS) to ensure airborne. oontamlnatron is controlled. : Level control with-a local..:

K/_) alarm is provrded to maintain the liquid level. The. Degreaser Tank contents.are monltored
and then emptied by an air-driven double diaphragm pump into the Degreaser Water Rt
Collectlon Tank in the quurd Effluent Collection and Treatment System. ., fole

+The activities carried out in the Decontamination Workshop may create potentlally R
contaminated gaseous streams; which would require treatment before duschargmg to the
atmosphere. These streams consist of air with traces of UFg, HF, and uranium partlculates
(mainly UO.F7). The Gaseous Effluent Vent System is designed to route these streamstoa
fitter system and to rhonitor, on a continuous basis, the resultant exhaust stream dlscharged
" to the atmosphere “Air exhausted from the General Decontamlnatron Cabinet, the Sample. :
. Bottle Decontamrnatron ‘Cabinet, and the Flexrble Hose Decontamination Cabinet is vented .
"i10'the' GEVS. Thereé will be local ventrlatron ports in'the stripping area and Outgas Area that
operate under vacuum wrth all alr dlschargmg through the GEVS. The room |tself wrll have .
other HVAC ventilation. - . )

o Vapor Reoovery Unlt and drstrllatron stlll o S
« " Drying Cabinét: One drymg cabinet is prowded to dry oomponents after deoontamlnatlon

¢ Decontamination System for Sample Bottles (in a cabinet) - a small, fresh citric acid tank; a
A ‘small delonlzed water tank and5L (1 3 gal) containers for crtrro acrd/uramc waste

.. Decontaminatron System for Flexible Hoses' (|n a cablnet) a small citric acid tank for fresh
and waste crtnc acid, an air diaphragm pump and associated equipment

e Various tools for moving equipment (e.g., cranes)

Lo
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. Various tools for stripping equipment B ' - ' o .

e Anintegral monorail hoist with a Iiftlng capacity of one ton, located Wwithin the : LN
decontarnination enclosure; is provided to lift the basket and its’ components |nto and out of
‘the Degreaser Tank, Citric Acid Tank, and the two Rinse Water Tanks'as part of the
decontamination actlwty sequence L

o« Citnc Acrd Tank and Degreaser Tank clean-up ancrllary |tems compnsed for each tank a
portable air dnven transfer pump. and associated equipment

. Fiadlatlon monltors

4.13. 4 2 7 Laundry System

The Laundry System cleans contamlnated ‘and soiled clothing and other articles which have
been used throughout t the plant. It contains the resulting solid and llqwd wastes for transfer to
appropnate treatment and disposal facilities. . The Laundry System receives the clothing-and
articles from the plant in piastlc bin bags, taken from containers strategically positioned within
the plant. Clean clothing and articles are delivered to storage areas located within the plant.
The Contamlnated Laundry System components are located in the Laundry room of the. TSB

The Laundry System collects; sorts; cleans dries, and inspects clothmg 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 mam groups
articles.with a low probability of contamination and articles with a high probablhty of -

contamination: - Those articles unlikely to have been contaminated are further sorted into lightly

soiled and heavily soiled groups.- The'sorting is done on a table undemeath ¢ a vent hood that is
connected to the TSB Gaseous Effluent Vent System (GEVS). All lightly'sdiled articlés are” -
cleaned in the laundry.” Heavily soiled articles are inspected and any oonsidered to be dlfiicult to
clean (i.e., those with significant amounts of grease or oil on'them) are transierred to the Solid
Waste Collection Room without: cleaning. - Special containers and procedures are 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. . : .ot

Special water-absorbent bags are used to collect the articles that are more likely to be .
contaminated. These articles may include pressure suits and items worn when, for example it

is required to disconnect or “open up” an existlng plant system These articles that are more :
likely to be contaminated are cleaned separately Expected contaminants on the laundry include

slight amounts of uranyl fluoride (UOze) and uranium tetrailuonde (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 Treatment System '

The washed laundry is dried in the hot alr dryers.’ The exhaust air passes through a lint drawer
to the atmosphere. Upon completion'of a drying cycle the dried laundry is mspected for
excessive wear. Usable laundry is folded and returned to storaga for reuse.” Unusable laundry
is handled as solid waste as described in the Solid Waste Disposal System section.”

; b 3
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~» ::Sorting Tab'le{ One table to sort Iaundry pnor to washmg

When sorting is completed the articles are placed into the front-loading washing machune in’
batches.’ The cleamng process uses 80°C (176°F). minimum water. detergents and non-.
chlonne bleach for drrt and odor removal and dlsmfectlon of the Iaundry tDetergents and non-
chlonne bleach are ‘added by vendor-supplred automatlc dxspensmg systems. No “dry cleanrng
solvents aré used.’ Wastewater from the washmg machine is discharged to one of three ., .."- .
Laundry Effluent Monitor Tanks in the Liquid Effluent Collection and Treatment System The .
laundry effliient isithen sampled, analyzed ‘and transferred t6 the double-lined Treated Effluent
Evaporative Basin with'leak detection’ for drsposal (rf uncontamlnated) or to the Prectpltatlon
Treatment Tank tor treatment as necessary fr

When the washmg cycle is complete ‘the wet laundry ls placed ina front-loadmg, electrlcally G
heated dryer. The dryer has variable temperature settings, and the hot wet air is exhausted to :
the atmosphere through a lint drawer that is built into the dryer. The lint: from the drawer 1s then
sent to the Solid Waste Disposal System as combustible waste. * .

Dry laundry is removed from the dryer and placed on the laundry nnspectlon table for lnspectton
and toldmg Folded Iaundry is returned to storage ¢ areas intheplant.. .;:. : . .»7 LE s

The followmg major components are included in this system

» Washers: cTwo industrial quality washlng machines are provuded to clean contamlnated and
.. 1s0iled laundry. ~One machine is operating and one'is a spare for: standby Each machrne -
-hasan equal capacity that is capable ot Washmg the dally batches .

o -‘Dryers Two industnal quallty dryers are provrded to dry the Iaundry cleaned in the'washlng '
machine! ‘One ‘dryer is operating and one is'a spare for standby Each machme has an ‘

equal capacity that is capable of drylng the dally batches The dryer has a lmt drawer that ‘
_5,'frlters out the majonty of the lint.. ‘3. et W

washmg

« ‘Laundry Inspection Table: One table to lnspect Iaundry for excesswe wear alter washmg
and drying.

The Laundry System interfaces wrth the followrng other plant systems g '.7'" P . .
. quurd Effluent Collectlon and Treatment System: The wastewater generated durlng the
laundry process is pumped to one of three Laundry Effluent Monitor Tanks: -

e 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.

o TSB GEVS: Airfrom the sorting hood is sent to the TSB GEVS.

o Process Water System: The Process Water System supplies hot and cold water to the
washer.

e 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.
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Piping, plprng components and a‘laundry room, sump provrde containment of any quurd
radiological waste. ' Small leaks and spills from the washer are mopped up and sent to the .
Liquid Effluént Collection and Treatment System.’ A rarely occurnng large léak is captured |n
the laundry féom sump:” Any efflient capturéd in the sump is transferred to the quuld Effluent
Collectlon and Treatment System by a portable pump f c

quuid effluents from the washers are collected in the quurd Eifluent Collectron and Treatment
System ‘and monrtored prior to drscharge to the Treated Effluent Evaporative Basin. Clothing
containing hazardous wastes is segregated’ pnor to washing to avoid introduction into this -
system. The exhaust alr blows to atmosphere because there is llttle chance of any contaminant
being init.- 2 : :

The washer and dryer are equrpped wrth electronic controls to monltor the operatron The dryer
has a fire protection system that rmtlates an Isolated spnnkler inside the dryer basket if a fire is :
detected in the dryer ) . . ' |
4 13 5 Comparative Waste Management lmpacts of No Actlon Alternative
Scenarios g T co

ER Chapter. 2, Alternatives, provides a dlscusslon of possrble alternatives to the construction
and operatron of the NEF, including an alternative of “no 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, Table 2:4-2; Companson of Envrronmental lmpacts for the Proposed Actron and the No-
Actlon Altematrve Scenarios e Lot

Alternative Scenarlo B- No NEF USEC deploys a centnfuge plant and oontinues to operate
the Paducah gaseous diffusion plant,(GDP): The waste management impact would be greater
since a greater amount of waste results from GDP operation. | -

Alternative Scenarlo C- No NEF USEC deploys a centrifuge plant and increasesthe "+
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 orice the GDP' productron is terminated.” S

Alternative Scenario D — No NEF; USEC does not deploy a centrifuge plant and operates the.,
Paducah GDP at an increased capacity: The waste management impact would be significantly
greater because a significant amount of additional waste results from GDP. operatron at the
increased capacity. : .
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...~ --Table4.13-1 .. ...Possible Radioactive Waste Processing / Disposal Facilities - -:
@ “Page"t of 1

vRadloactive Waste Processingl .- .- Acceptable Wastes ... Approximate

“"Disposal Facility,. D‘s(fa?fe)km :

" sty

Lo :Barnwell Dlsposél Site - .- p :_-‘ - : --Radioactive Class A, B, C - 2,320 (1,441) -.

. | Bamwell, SC." : Processed Mixed SRS I

¢ | Envirocare of Utah .-v Radioactive Class A 1,636 (1016) |.

* | South Clive, UT : 0 Mixed el unn

- | 6Ts Duratek' - - o Radioactive Class A : | 1,993(1,238)
.| Oak Ridge, TN - e Some Mixed': -t T e

Depleted UFg Conversion’ Facnllty’ © " " Depleted UFg ™ ... .. 1,670 (1037)
Paducah, Kentucky L ' BUIRTARTE TS R

R T "’l FARI I S

| Depleted UFs Conversion Fac:llty2

—‘_ Ponsmouth Oh'o - [ Ces e . e e e e PN T ...:\:‘ g __

Ve e B e e I A AT L PR
t LTI TY L L VMDY AR Y Ty Bt

" Gther offsite waste brt;cessors may also be used.
2per DOE-UDS contract, to begin operation in 2005.

o
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Table 4.13-2 -

~ e e

[ O R

Conversion
--Page 1 of1

LLNL-Estimated Life-Cycle Costs for DOE Depleted UFg to Depleted U,04

.. LLNL-ESTIMATED LIFE—CYCLE COSTS FOR DOE DEPLETED UF. TO DEPLETED U;O. CONVERSION (A)
~ (MILLION DOLLARS FOR 378,600 MTU OF DEPLETED UF, OVER 20 YEARS; DISCOUNTED 1996 DOLLARS)

TOT/'\.L_ (2002 Dollars per GDP IPD)

- j;onvlers{op Capital & Operating Activities AHF Conversion Alternative .HF Neutralization Conversion Atemative
Technology Department A 9.84 --5.74 .
Process Equipment AR 22.36 20.88
Process Facilities - 46.33 45.53
Balance of Plant 29.20 30.25
Regulatory Compliance 22.70 2270
Operations & Maintenance 134.76 198.40
Deoontamlnation & Decommisslonlng 1.76 173
Total Dlscounted Costs (1 996 Dollars) 268.95 325.23 .- .
. Total Undiscounted Costs (1996 Dollars): 902.6 1,160.1
‘Undiscounted Unit Costs ($/kgU):
TOTAL (1998 Dollars) 238 3.05
2.64 3.39

() Source: (LLNL, 1997a)

e

AHF: Assumes sale of anhydrous hydrogen fluoride; $77.32 million credit assumed.

‘ HF: Assumes sale of calcium fluoride (CAF:? produced from hydrogen fluoride (HF); $11.02 million credit assumed.

"NEF Environmental Report

“December 2003

@



- Table 4.13-3 : ;:-Summary.of LLNL-Estimated Capital, Operating and Regulatory Umt Costs
@ for DOE Depleted UF, to.Depleted U,O, Conversnon

: Page 1-of 1

SUMMARY OF LLNL-ESTIMATED CAPITAL, OPERATING, AND REGULATORY
.. ...UNIT COSTS FOR DOE DEPLETED UFs TO DEPLETED U,0O5 CONVERSION (A) LT
e *(UNDISCOUNTED DOLLARS PER KILOGRAMS OF U AS DEPLETED UFg) -~ - P

] 3 et T 7L s AHE Aftemnative - - HFNeutralczahonAnemaﬁve
N °°=‘?'??‘f.“?*“ ST T veees ] 20028 - |- 1s%es - | 20028 -
*| caphtal (v) | o2 | oso-: _—E ..".:-’,jb.gs | o
‘Operating &‘M.aintena;{éz'a o 151 167 T 2.22 - ) .246
Regulatory Compliance ' - XY 0.16 0‘.14\"" e 016» :
| Total: - . 238" 2.64 3.05 :,i {,,A,.s.'sg-

(a) Umt costs based on Table 4.13-2 costs.

L -(b) Technology development. process equvpment, process facilities, balance of plant and decontamination and
2 ‘decommissioning.

| source: quun, 1957a) T L
Note: Summation may be affected by rounding. : L e R
1
_rD N \ 3 » 7 v he
\_ - . lE m s
\ . B LRI . . . - .. ’ -
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Table 4.13-4, - LLNL-Estnmated Life-Cycle Costs for DOE Depleted UFs Dlsposal
Y - Alternatives L

Page 1 of1

A',k \'.\.",;' s

LI Iy : . b
,.,»- ~";r‘(s St A,"l'\_.‘:'\r'«.‘

LLNL—EST!MATED LIFE-CYCI.E COSTS FOR DOE DEPLETED U0, DISPOSAL ALTERNATIVES

(MlLLlON DOLI.ARS FOR 378 600 MTU OF DEPLETED UF, OVER 20 YEARS; UNDISCOUNTED 1996 DOLLARS)
) L. - .- ‘ . Depleted U0y Disposal Alternatives
_ Depleted U;O4 Disposal LS - Engineered Trench Concrete Vault
Capital & Operating Activities : C
Waste Form Preparation: . .
Technology Development 6.56 . 8.58
Balance of Plant Co . 26.43 26.43
Regulatory Compliance . . 2.02 202
Operations & Maintenance . : 31323 ) 33.23
-Decontamination & Decommissioning ’ 080 . . . 080
Subtotal (1996 Discounted Dollars) ~ * ' " 68.84 |~ 6884
Waste Disposal: )
_Facility Engineering & Construction Co :
Site Preparation & Restoration : 102'8292 - T 916603
Emplacement & Closure. . - T 3061 392
Regulatory Compliance :
N 40.35 40.35
Surveillance & Maintenance : 229 2.86.
Subtotal (1996 Discounted Dollars) : 86.36 180.17
Preparation & Disposal Discounted Total Costs (1936 Dollars): " 455.20 249.01
Preparation & Disposal Undiscounted Total Costs (1996 499.60 742.50
Doltars): A
Undiscounted Unit Costs ($ikgU):
TOTAL (1996 Dollars) : 1.31 1.95
TOTAL (2002 Dollars per GDP IPD) 1.46 217 -
Source: (LLNL, 1997a)
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Summary of Total Eshmated Conversnon and Dlsposal Costs

" Table 4.13-5 -
*'Page'1 of 1
- SUMMARY OF TOTAL ESTIMATED CONVERSION AND DISPOSAL COSTS
(UNDISCOUNTED 2002 DOLLARS PER KGU OF DEPLETED UFg) ~ .
AHF Altemative HF Neutralization Altemative

. T Engineered Concrete Vault Engineered .Concrete Vault

Cost ltems Trench ' Trench. | -
Depleted UFs Converslon to 2.64 2.64 339 .. .- 3.39
Depleted U0, S
Waste Preparation & blsposal 146 217 1467 237
Depleted UFs & Depleted UaOs 0.25 0.25 ‘025 025
Transportation- "*- - .

. Total Cost: 4.35 5.06 AN 5.81

December 2003

'NEF Environmental Report



Table 4.13-6 DOE-UDS August 28, 2002 Contract Quantities and Costs B

3 . \ rd
Page 1 of 1 _ \/
DOE-UDS AUGUST 29, 2002, CONTRACT QUANTITIES & COSTS
. L o Target Million kgU

UDS Conversion & Disposal Quantities: Dep'e(tae)d UFs (\g)
FY 2005 (Aug. - Sept.) ' - 1.050- "0.710
FY 2006 '27.825 - 188
FY 2007 31.500 - 21,294
FY 2008 31.500 21.294
FY 2009 . - 31500 21.294
FY 2010 (Oct.~July) . . 26.250 . 172,745
Total: . ~_149.625 - 101.147
Nominal Conversion Capacity (c) and Target Conversion Rate C- L \..
(Million kgUhyr) 213
UDS Contract Workscope Costs (d): Million $
Design, Permitting, Project Management, ete. 27.99
Construct Paducah Converslon Facility 93.96
Construct Paortsmouth Conversion Facility. 90.40
Operations for First 5 Years Depleted UFs & Depleted U,0, () 283.23
Contract Estimated Total Cost w/o Fea _— |

495.58
Contract Estimated Value per DOE PR, August 29, 2003 . 558.00 ~
Difference Between Cost & Value Is the Estimated Fee of 12.6% 62.42 . f /

v
Capital Cost without Fee
Capital Cost with Fee ) gg?g I p—g
First 5 Years Operating Cost with Fee a18.92
Estimated Unlt Conversion & Disposal Costs: _ |
Unit Capital Cost (f)
2005-2010 Unit Operating Costs in 2002$ . SO.T?/kgg_\ & l
Total Estimated Unit Cost g
$3.92kgU "]

(a) Asonpage B-10 of the UDS contract.
(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 coniract pages B-2 and B-3.
(e) Does not include any potential off-set credit for HF sales.
{f) Assumed operation over 25 years, 6% govemment cost of money, and no taxes.

( f
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Table 4.13-7 Summary of Depleted UF, Disposal Costs From Four Sources

Page 1 of 1

SUMMARY OF Depleted UFs DISPOSAL COSTS FROM FOUR SOURCES

Costs in 2002 Dollars per kgU
Source
Conversion Disposal Transportation | Total
LLNL (UCRL-AR-127650 (a) 2.64 217 025 5.06
UDS Contract (b) {d) (d) (d) 3.92
URENCO (e) (@ (@) @ @
CEC Cost Estimate (c) 4.93 147 - 0.34 6.74

(a) 1997 Lawrence Livermore National Laboratory cost estimate study for DOE; discounted costs in 1996
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 UFs conversion and Depleted U,04 conversion product disposition.”

(© Based upon depleted UF, and depleted U505 disposition costs provided to the NRC during Clalbome -
Energy Center license application in 1993.
(d) Cost component proprietary or not made available. ¢

(e) The average of the three costs Is $5.24/&g U. LES has selected $5.50/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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