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The purpose of this modification is to (1) extend the period of performance from May 10, 2011 to
September 30, 2011; (2) increase the total ceiling from $11,467.00 by $2,280.00 to $13,747.00;
(3) replace statement of work dated February 10, 2011 with Statement of Work dated
May 10, 2011 (see attachment); and (4) revise pricing schedule.

Revised Price Schedule:
Table 1: Proposed Project Costs by Task

Estimated
Task Description Fixed Price travel

expenses
1 Presentation on RACKLIFE program and BADGER

methodology -,
1A Prepare information presentation material and

_ ..present the material to staff in advance - 40 hours

1B Deliver oral presentation
2 Technical report- 40 hours
2A Written answers in the report responding to staff

- questions

2B Evaluate uncertainties associated with technical
bases, assumptions, inputs, and methods used by
the overall RACKLIFE methodology

20 JDraft Report/Final Report
Totals

Travel will be reimbursed in accordance with federal travel regulations. This will be billed based
on receipts, backup documentation, and/or tabulated costs (e.g., using standard road maps to
compute mileage driven).

Accordingly the base contract is hereby revised as follows:

A summary of obligations for this contract, from award date through the date of this action, is
given below:

Total Fiscal Year 11 Obligation Amount: $11,476.00
Total Fiscal Year 11 Obligation Amount: $2,280.00
Cumulative total of NRC Obligations: $13,756.00

**ALL OTHER TERMS AND CONDITIONS OF THIS MODIFICATION REMAIN UNCHANGED**
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STATEMENT OF WORK FOR COMMERCIAL

TITLE: "Expert Consultation Pertaining to the RACKLIFE Methodology to Calculate BORAFLEX
Degradation."

BACKGROUND

In spent fuel pools which use BORAFLEXTM as a .neutron absorber, licensees use both the
geometric configRuration of spent fuel bundles in the pool and the amount of Boron-10 (B-10) in
the BORAFLEX M panels to demonstrate compliance with the subcriticality requirement of Keff of
0.95 as specified in 10 CFR 50.68. Beginning in the late 1970s, BORAFLEXIm began to exhibit
significant degradation, as documented in Information Notices (INs) 87-43, 93-70 and 95-38 and
Generic Letter (GL) 96-04. As BORAFLEXTM panels degrade, the criticality calculations based
on original B-10 areal density can become non-conservative.

To calculate the extent of degradation of BORAFLEXTM, and therefore determine whether
sufficient neutron absorbing material remains in the spent fuel pool to meet subcriticality
requirements, licensees developed the.RACKLIFE computer program. One of the inputs to the
RACKLIFE program code is data collected by BADGER, a method which measures the change
in neutron flux across a neutron absorber material and uses that data to estimate the B-10 areal
density. This areal density is then integrated into the RACKLIFE program's calculations. The
combination of RACKLIFE code and BADGER input data results in a surveillance methodology
used to monitor the degradation of BORAFLEXTM in the spent fuel pool. Some licensees
currently use the RACKLIFE methodology to demonstrate subcriticality compliance over a set
period of time.

The staff is currently evaluating the use of the RACKLIFE methodology as a means to monitor
the degradation of BORAFLEXTM. This has recently become a more urgent issue because the
degradation of BORAFLEX directly affects the compliance of the spent fuel pool. In order to
thoroughly review the RACKLIFE methodology, the staff needs to obtain further details about
the RACKLIFE methodology, including the integration of BADGER results into the RACKLIFE
code, and the validation of the RACKLIFE code by means of silica concentration and BADGER
data. Therefore, the staff seeks an expert consultant well-versed in development and
application of the RACKLIFE methodology, including assumptions underlying the RACKLIFE
code, familiarity with the integration of BADGER results into the RACKLIFE code, and
knowledge about the BADGER measurements. The information obtained will be used to inform
the staff and aid them in their evaluation.

The work is in support of NRR-UNR-0015 "User Need Request to Develop the Technical Bases
for the Evaluation of Neutron Absorbing Materials in Spent Fuel Pools." The work is anticipated
to be-completed-in.a period of .seven months. ..... .-. ........ ...... .

Attachment 1
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OBJECTIVES

1. Inform the staff about the phenomena and processes simulated in the RACKLIFE
methodology, including assumptions used in the development of the RACKLIFE
methodology.

2. Answer staff's specific questions regarding aspects of the RACKLIFE computer program,
operation of the BADGER test, the integration of BADGER results into the RACKLIFE
code, and the application of the overall RACKLIFE methodology into calculating the
degradation of BORAFLEXTM.

3. Inform the staff regarding uncertainties associated with components of the RACKLIFE
methodology, including uncertainties arising from assumptions and inputs used in the
methodology.

SCOPE OF WORK

The scope of work is divided into 2 tasks, as shown in the following table:

Task/ Task Description 1 Completion
Subtask (months after award)

1 Presentation on RACKLIFE program and BADGER
methodology.

1.1 Prepare information presentation material (PowerPoint 1
slides) and present the material to staff in advance.

1.2 Deliver presentation orally in person, and respond to 1
staff questions.

2 Draft Technical report 4
Include written answers to staff questions in the report

2.1 addressingthe. overall RACKLIFEiBADGER 4
meth6dology.
Evaluate and estimate uncertainties associated with

2.2 technical bases, assumptions, inputs, and methods 4
used by the overall RACKLIFE/BADGER methodology.

2.3 Finali Te'clnical ý Report 7

In Task 1, the consultant shall prepare a presentation describing the basis and function of the
RACKLIFE code, and its integration with BADGER data. The presentation shall be
comprehensive with regard to all the processes and phenomena simulated in RACKLIFE. The
presentation shall also detail the assumptions made in programming the processes and
phenomena into RACKLIFE, and the expected contribution to uncertainty of these assumptions.
In addition, broad topics which are expected to be covered in Task 1 include, but not limited to:

1. General use of RACKLIFE/BADGER as a surveillance tool.
2. Details of technical bases, models, and equations used to develop the RACKLIFE

.algorithm, including seminal laboratory-research. . .. .. `...... -.... ....... .
3. Clarification of specific portions of the original EPRI reports pertaining to RACKLIFE and

BADGER.
4. Confirmation and validation of the RACKLIFE code
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a. Comparison of calculated and measured concentrations of silica
b. Fine-tuning of the RACKLIFE code using BADGER results

5. Uncertainties associated with the RACKLIFE methodology, including but not limited to
a. Uncertainties associated with calculations performed by RACKLIFE
b. Uncertainties associated with measurements performed by the BADGER

technique
c. Related in-situ measurements of input variables, e.g., silica concentration as a

function of filter performance
d. Overall uncertainly associated with a final result, e.g., percentage degradation.

6. Impact of recent developments in the RACKLIFE/BADGER procedure, e.g., temperature
fluctuations and variability of escape coefficient.

A four-hour working meeting is anticipated for the delivery of the presentation and interaction
with the staff on Task 1 issues. The consultant will travel to NRC Headquarters in Rockville,
Maryland to meet with the staff.

In Task 2, the consultant shall supply a written technical report detailing uncertainties
associated with components of the overall RACKLIFE methodology. The report will also contain
detailed written answers to questions pertaining to the methodology which need further
elaboration or clarification, or were not fully addressed in Task 1. A ,is6- iincluded .in ýthe.final
report. will be the fowlowing: 1. 'estimation•s oft1he uncertainties,.for example, as a per••etage,
associated with 'c"ompo ne nts obf ,the RACKLIFE calc uulational methodoIogy based on profes i ohal
expert ýopinion, and,.2. statements of the uncertainties associated with components Of the
BADGER)neutron abso rption -inIstrument . For:'uncertainties associated with BADG ER
uncertainties may-be based on Sample calculations and ,repo rtedquantitatively, f :6ssible.

RESEARCH QUALITY

The quality of NRC research programs are assessed each year by the Advisory Committee on
Reactor Safeguards. Within the context of their reviews of RES programs, the definition of
quality research is based upon several major characteristics:

Results meet the objectives (75% of overall score)
Justification of major assumptions (12%)
Soundness of technical approach and results (52%)
Uncertainties and sensitivities addressed (11%)

Documentation of research results and methods is adequate (25% of overall score)
Clarity of presentation (16%)
Identification of major assumptions (9%)

It is the responsibility of the contractor to ensure that these quality criteria are adequately
addressed .thr.oughout thec.ou.rse, of the research. that is,,performeg1.._;TheNRC .project manage.r:.,,, . .,._,-
and technical monitor will review all research products with these criteria in mind.

TECHNICAL AND OTHER SPECIAL QUALIFICATIONS REQUIRED
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The Contractor shall have unique experience and expertise necessary for supplying information
to NRC staff as pertains to the RACKLIFE/BADGER surveillance program. This includes
intimate knowledge of the RACKLIFE surveillance method in more detail than what is included
in public reports. The staff requires that the consultant. have expertise in RACKLIFE
methodology, familiarity with the BADGER measurement, and expertise regarding the input of
BADGER results into the RACKLIFE code. To prevent influence from Organizational Conflicts of
Interest as specified in Section (iii) of 48 C.F.R. 2009.570-3 (b) (1), "Standards for Evaluation of
Potential Organizational Conflicts of Interest," the contractor must also not have significant
current support from the nuclear industry or nuclear industry groups.

LEVEL OF EFFORT

The estimated level of effort is 40 hours for one consultant for Task 1 and two days of travel for
one:consultanti The level of effort for Task 2 isAt0'be:determined.

PERIOD OF PERFORMANCE

The period of performance, will be 7 months from the date of the contract. The project is
expected to start in late January 2011.

REPORTING REQUIREMENTS

Monthly letter status reports, written presentation material, and a technical report will be
required.

Monthly Letter Status Report.

A Monthly Letter Status Report (MLSR) is to be submitted to the NRC Project Manager by the

2 0 th of the month following the month to be reported with copies provided to the following:

Resource Name: RESDEMLSR.Resource(anrc.qov

The MLSR will identify the title of the project, the job code, the Principal Investigator, the period
of performance, the reporting period, summarize each month's technical progress, list monthly
spending, total spending to date, and the remaining funds and will contain information as
directed in NRC Management Directive 11.1. Any administrative or technical difficulties which
may affect the schedule or costs of the project shall be immediately brought to the attention of
the NRC project manager.

PUBLICATIONS NOTE

RES encourages the publication of the scientific results from RES sponsored programs in
-,. refereed--scientific and',engineering j)u rnals tas.apprepriate. If-t.he-laboratory.,-propd~es-eo-publish -'..-. -•- . '.. , .-

in the open literature or present the information at meeting in addition to submitting the required
technical reports, approval of the proposed article or presentation should be obtained from the
NRC Project Manager. The RES Project Manager shall either approve the material as



submitted, approve it subject to NRC suggested revisions, or disapprove it. In any event, the
RES Project Manager may disapprove or delay presentation or publication of papers on
information that is subject to Commission approval that has not been ruled upon or which has
been disapproved. Additional information regarding the publication of NRC sponsored research
is contained in NRC Management Directives 3.7, "NUREG Series Publications," and 3.9, "NRC
Staff and Contractor Speeches, Papers, and Journal Articles on Regulatory and Technical
Subjects."

If the presentation or paper is in addition to the required technical reports and the RES Project
Manager determines that it will benefit the RES project, the Project Manager may authorize
payment of travel and publishing costs, if any, from the project funds. If the Project Manager
determines that the. article or presentation would not benefit the RES project, the costs
associated with the preparation, presentation, or publication will be borne by the contractor. For
any publication or presentations falling-into this category, the NRC reserves the right to require
that such presentation or publication will not identify the NRC's sponsorship of the work.

NEW STANDARDS FOR CONTRACTORS WHO PREPARE NUREG-SERIES MANUSCRIPTS

The U.S. Nuclear Regulatory Commission (NRC) began to capture most of its official records
electronically on January 1, 2000. The NRC will capture each final NUREG-series publication in
its native application. Therefore, please submit your final manuscript that has been approved by
your NRC Project Manager in both electronic and camera-ready copy.

All format guidance, as specified in NUREG-0650, Revision 2, will remain the same with one
exception. You will no longer be required to include the NUREG-series designator on the bottom
of each page of the manuscript. The NRC will assign this designator when we send the camera-
ready copy to the printer and will place the designatoron the cover, title page, and spine. The

*designator for each report will no longer be assigned when the decision to prepare a publication
is made. The NRC's Publishing Services Branch will inform the NRC Project Manager for the
publication of the assigned designator when the final manuscript is sent to the printer.

For the electronic manuscript, the Contractor shall prepare the text in Microsoft Word, and use
any of the following file types for charts, spreadsheets, and the like.

File Types to be Used for NUREG-Series Publications

File Type File Extension

Microsoft@Word@ .doc

Microsoft® PowerPoint® .ppt

Microsoft®Excel " .xIs

:ý-Microsoft®Access . , ..--

Portable Document Format .pdf
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This list is subject to change if new software packages come into common use at NRC or by our
licensees or other stakeholders that participate in the electronic submission process. If a
portion of your manuscript is from another source and you cannot obtain an acceptable
electronic file type for this portion (e.g., an appendix from an old publication), the NRC can, if
necessary, create a tagged image file format (file extension.tif) for that portion of your report.
Note that you should continue to submit original photographs, which will be scanned, since
digitized photographs do not print well.

If you choose to publish a compact disk (CD) of your publication, place on the CD copies of the
manuscript in both (1) a portable document format (PDF); (2) a Microsoft Word file format, and
(3) an Adobe Acrobat Reader, or, alternatively, print instructions for obtaining a free copy of
Adobe Acrobat Reader on the back cover insert of the jewel box.

DELIVERABLES/SCHEDULES AND/OR MILESTONES

The contractor shall provide an oral presentation and written deliverables as specified in the
tasks listed in the Scope of Work and Table 1.

ORGANIZATIONAL CONFLICT OF INTEREST DISCLOSURE (to be inserted by Division of
Contracts)

MEETINGS AND TRAVEL

Two days of travel to NRC Headquarters in Rockville, MD.

NRC-FURNISHED MATERIAL

None

APPROPRIATE USE OF GOVERNMENT FURNISHED INFORMATION TECHNOLOGY

(IT) EQUIPMENT AND/ OR IT SERVICES/ ACCESS (APRIL 2003)

As part of contract performance the NRC may provide the contractor with information
technology (IT) equipment and IT services or IT access as identified in the statement of work or
subsequently as identified in,the project. Government furnished IT equipment, or IT services, or
IT access may include but is not limited to computers, copiers, facsimile machines, printers,
pagers, software, phones, Internet access and use, and email access and use. The contractor
(including the contractor's employees, consultants and subcontractors) shall use the NRC
furnished IT equipment, and/or IT provided services, and/or IT access solely to perform the
necessary efforts required under the contract. The contractor (including the contractor's
"employe' -- td ns-uliahns -a-nd:ubcObntractorsY)--rd& piohibited frm--engagiVng 6rtSiid the NRC-IT
equipment and government provided IT services or IT access for any personal use, misuse,
abuses or any other unauthorized usage.
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The contractor is responsible for monitoring its employees, consultants and subcontractors to
ensure that NRC furnished IT equipment and/or IT services, and/or IT access are not being
used for personal use, misused or abused. The NRC reserves the right to withdraw or suspend
the use of its government furnished IT equipment, IT services and/ or IT access arising from
contractor personal usage, or misuse or abuse; and/or to disallow any payments associated
with contractor (.including-the contractor's employees, consultants and subcontractors) personal
usage, misuses or abuses of IT equipment, IT services and/or IT access; and/or to terminate the
project arising from violation of this provision.

TECHNICAL DIRECTION

Technical direction will be provided by the Project Manager, Dr. April Pulvirenti, who can be
reached at:

U. S. Nuclear Regulatory Commission
Mail Stop: CSB-05C24M
Washington, D. C. 20555-0001

Phone: (301) 251-7976
Fax: (301) 251-7420
Email: (April. Pulvirenti@nrc.gov)

Express mail should be sent to:
U. S. Nuclear Regulatory Commission
Mail Stop: CSB-05C24M
11545 Rockville Pike
Rockville, MD 20852-2738


