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-- STATEMENT OF WORK

for

TECHNICAL ASSISTANCE FOR PERFORMANCE ASSESSMENT

FIN: A-1165-8 B&R NO.: 50-19-03-01

1.0 BACKGROUND

Regulations of both the NRC (10 CFR 60) and the Environmental Protection
Agency (40 CFR 191, with which the NRC is required to assess compliance)
place limits on the release and transport of radionuclides from high-level
waste (HLW) packages located in deep geologic repositories to the
accessible environment. These releases can be predicted over the long
term only by means of models. These models must be based upon a sound
understanding of the physical, chemical, and biological phenomena
involved, must reflect gains in knowledge resulting from site
characterization programs, and must employ data that are as representative
of actual in situ conditions as is practicable to obtain. Conversely, site
characterization programs must be directly linked to the data needs of
models and computer codes - with the proviso that site characterization
must not adversely affect the waste isolation capability of the site.
Thus, the development, evaluation, and application of conceptual,
mathematical, and numerical models and associated computer codes form the
basis of both the Department of Energy's (DOE's) and the NRC's repository
performance assessment programs.

The purpose of this SOW is, through the evaluation and application of
models and computer codes', to assist the NRC staff (1) in their review of
the DOE's site characterization programs, (2) in providing guidance to the
DOE during and prior to site characterization (the prelicensing phase),
(3) in identifying any NRC research needed to investigate and model
physical processes, and, ultimately, (4) in reviewing the DOE's license
application for a HLW repository. Previous work under this SOW has
consisted primarily of the publication of several major reports, and the
completion of numerous reviews, analyses, and summaries of documents that
address discrete aspects of overall systems performance assessment. The
two reports published under this SOW that have had the greatest impact on
the NRC's mission are NUREG/CR-3235, "Technical Assistance for Regulatory
Development: Review and Evaluation of the Draft EPA Standard 40 CFR 191
for Disposal of High-Level Waste" (Vols. 1-6), and NUREG/CR-4510,
"Assessing Compliance with the EPA High-Level Waste Standard: an Overview"
(both by Sandia National Laboratories). The former report affected the
direction taken in developing the EPA's regulation 40 CFR 191, and, n
turn, the development of the NRC's regulation, 10 CFR 60, whereas the
latter report laid the guidelines for what will be involved in the NRC's
assessment of compliance with 40 CFR 191 and 10 CFR 60. The current SOW
has been substantially revised to close out completed work items and to
improve its focus by adding requests for a number of specific technical
products that will serve in part to ease the future transfer of
performance assessment technical assistance contract work to the Center
for Nuclear Waste and Regulatory Analyses (CNWRA) being established by the
NRC.

'Note: The principal NRC research project addressing the development of
performance assessment models and codes is FIN A-1266, "Development
of a Methodology for Risk Assessment of Nuclear Waste Isolation in
Alternative Geologic Media" (with Sandia National Laboratories).
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2.0 WORK REQUIRED

2.1 Task 1: Providing Assistance to the NRC in the Evaluation and
Implementation of a Review Strategy for Performance Assessment

Objective

2.1.0 The objective of this task is to provide technical assistance to
the NRC in the evaluation and implementation of a review strategy for
performance assessment. Within the framework of this SOW, this entails
ensuring that the individual technical components (or methodologies) of
the NRC's overall systems performance assessment methodology are consistent,
complete, and adequately integrated with regard to the overall methodology.
In previous years, a large number of potential component parts have been
evaluated under this task, with the performing organization providing
recommendations for improvements in individual methodologies and
Identification of areas for which greater integration or further
development are needed, and of generic issues (e.g., uncertainty, see Task
2, Section 2.2) that need to be addressed. The four subtasks described
below require this previous work to be continued, but, more importantly,
require parallel efforts in three related areas: (1) the compilation of
all parameters and components of an overall performance assessment
methodology for the purpose of tracking, and the identification of those
parameters considered to be of crucial importance to the overall
methodology, (2) a compilation, comparison and evaluation of the principal
codes in each technical area of the overall methodology, and (3) the
establishment of a technical basis for NRC staff review of the DOE's
modeling efforts used to support a license application. Satisfactory
completion of this task will require a working knowledge of all major
current and past NRC, DOE and international programs. The estimated level
of effort for this task is about 1.2 staff-years in FY88 and 0.9
staff-years in FY89; product scheduling information is provided in Section
3.4 of this SOW.

Subtasks

2.1.1 The performing organization shall deliver an interim subtask report
in the form of a letter report that identifies all of the technical
components of an overall systems assessment methodology, and all of the
parameters that require consideration in each of these technical areas.
This report shall also include a methodology for tracking the status
(e.g., developmental areas, data needs, associated uncertainty) of codes
and parameters. A final formal report shall subsequently be delivered
that includes and builds upon the information in the interim report by
identifying those components and parameters considered to be of most
importance to the overall methodology, and providing the reasoning behind
the given ranking of parameters. The arguments provided should be based
in part on sensitivity analyses and verification and validation needs.
The tracking system shall be presented separately, either as an Appendix
to the formal report or as a self-standing document referred to by the
report.
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2.1.2 The performing organization shall deliver a formal report that
compiles, compares, and evaluates the technical adequacy of the principal
codes in each component area identified in subtask 1.1. The limitations
and advantages of each code shall be described. The report shall include
an analysis of the capabilities for sets of codes to be integrated into a
consistent, comprehensive systems performance assessment methodology.
Finally, the performing organization shall include recommendations as to
technical areas where developmental work is most urgently required.

2.1.3 The performing organization shall deliver a formal report that
recommends a technical basis for NRC staff review of the DOE's modeling
program. This report shall build upon the Division of High-Level Waste
Management's (HLWM's) draft "Modeling Strategy Document for HLW
Performance Assessment", and shall recommend a modeling approach for the
NRC staff that makes use of the information provided in subtasks 1.1 and
1.2. In providing the basis for the formal report required by this
subtask, three letter reports shall be delivered that address the
following subjects:

(1) identification of processes for which validated models will not exist
at the time of a license application,

(2) recommended approaches for evaluating the assumptions, data
representativeness, and appropriateness of model application for
models used by the DOE, and

(3) review of DHLWM's Modeling Strategy Document.

2.1.4 The performing organization shall evaluate, as directed by the NMSS
PM, the adequacy of current and past NRC programs in fulfilling the
requirements of a particular methodology. In conformance with the
objectives outlined in Section 2.1.0, the performing organization shall
assess the products contributing to the methodology and shall document any
inconsistencies or omissions. The performing organization shall report
these findings in a letter report, and shall include recommendations for
improved Integration of products.

2.2 Task 2: Identification and Analysis of Uncertainties Associated With
HLW Repository Performance Assessments

Objective

2.2.0 The objective of this task is to identify, analyze, and recommend
generic methodologies for treating uncertainties associated with
performance assessments of HLW repositories. Specifically, the main
sources of uncertainty in systems performance assessments of HLW
repositories are (1) scenario uncertainty, (2) modeling uncertainty, and
(3) parameter and data uncertainty. Much of the work under this task
shall need to build upon and make use of previous NRC staff and contractor
products in this area. The NMSS PM will provide these products to the
performing organization; several references to key work are, however,
provided n the subtask descriptions below. The estimated level of effort
for this task is about 2.9 staff-years in FY88 and 1.5 staff-years in
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FY89; product scheduling information is provided in Section 3.4 of this
Sow.

Subtasks

2.2.1 The performing organization shall deliver a formal report
describing in detail recommended techniques for implementation of the
EPA's containment requirement (40 CFR 191.13, incorporated by reference
into NRC regulation 10 CFR 60.112). The report shall describe the bases
behind the recommended techniques, and discuss possible alternate
methodologies where these can be identified. In particular, the report
shall (1) provide an acceptable statistical basis for generation of a
Complementary Cumulative Distribution Function (CCDF), and (2) clarify any
nonstatistical concepts (e.g., unanticipated processes and events)
necessary to show compliance with 40 CFR 191.13 and 10 CFR 60.112. The
report shall also describe the overall role of performance assessments in
assessing compliance with 40 CFR 191.13 and 10 CFR-60.112, and provide a
framework for consideration of the work outlined in the following parts of
this task. This report shall make use of and build upon earlier work
carried out under this SOW in this area, including (1) NUREG/CR-3235,
"Technical Assistance for Regulatory Development: Review and Evaluation of
the Draft EPA Standard 40 CFR 191 for Disposal of High-Level Waste" and
(2) NUREG/CR-4510, "Assessing Compliance with the EPA High-Level Waste
Standard: an Overview" (both by SNL).

2.2.2 The performing organization shall deliver a formal report,
preliminarily identifying and evaluating the main sources of uncertainty
and the techniques for quantifying and reducing these uncertainties. If
more than one defensible method exists for dealing with these
uncertainties, all should be considered. The performing organization
shall evaluate the adequacy of the methods, including an assessment of the
strengths and weaknesses of each method and recommendations as to
preferred methods for consideration of uncertainties in assessing
compliance with 40 CFR 191.13 and 10 CFR 60.112. If techniques for
dealing with these sources of uncertainties have not been identified, or
if the performing organization maintains that these uncertainties cannot
be quantified, the performing organization shall recommend how to consider
the uncertainty in addressing the requirements of these regulations.

2.2.3 The performing organization shall deliver a formal report
identifying areas where formal use of expert judgement is needed or
recommended in dealing with uncertainty, compile available techniques for
elicitation ad use of expert judgement, categorize issues, and show by
example how expert judgement can be used to address identified issues.

2.2.4 The performing organization shall deliver a formal report
describing methodologies for analyzing model uncertainty. The formal
report shall include the following:

(1) an identification of areas of uncertainty and a ranking of these
areas in order of importance,

(2) a description and evaluation of procedures for analyzing these
uncertainties,
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(3) an identification of research needed to reduce these uncertainties,
including consideration of the possible uses of expert systems, and

(4). development of approaches to building confidence in models, including
consideration of approaches to validation of performance assessment
models.

If it is deemed to be expedient by the NMSS PM, the last item may
alternatively be addressed in a separate letter report.

2.2.5 The performing organization shall deliver a formal report
describing in detail and discussing the basis behind a methodology that
can be used for scenario development and screening. This work shall build
upon the work identified in Task 3 and previous contractor work in this
area (e.g., NUREG/CR-1667, "Risk Methodology for Geologic Disposal of
Radioactive Waste: Scenario Selection Procedure", by SNL). The report
shall include recommended guidelines for the use of expert judgement in
scenario development and selection (see also subtask 2.3). A letter
report shall be subsequently submitted that includes an analysis of the
need for considering the time dependency of potentially disruptive events
and processes in scenario analysis.

2.2.6 The performing organization shall deliver a formal report
identifying the sources of data and parameter uncertainty, and describing
in detail the advantages, disadvantages, and recommended uses of existing
methodologies for uncertainty and sensitivity analysis. A separate letter
report shall be delivered that describes the procedures to be used to
obtain from site characterization data the information required by these
methodologies. In addition, a second formal report shall be delivered
that compares uncertainty and sensitivity analysis techniques for
groundwater flow and transport models using data from the Avra Valley in
southeastern Arizona.

The performing organization shall conclude this subtask by delivering a
final formal report that ties together and summarizes all previous work in
this task. This report shall build upon that required under subtask 2.2,
and shall meet all of the requirements outlined in Section 2.2.2 of this
agreement.

2.2.7 The performing organization shall assist the NRC staff in the
development of Technical Positions and other guidance to the DOE on
matters related to assessing compliance with 40 CFR 191 and 10 CFR 60.
Assistance wJl be performed as directed by the NMSS PM in writing.
Technical Positions requiring development will be based primarily on
products delivered under Tasks 2 and 3 of this SOW. Assistance will be
required for approximately two Technical Positions per year.

2.3 Task 3: Identifying and Analyzing Quantitative Techniques for
Estimating Probabilities of Occurrence of Potentially Disruptive Events
and Processes

Objectives
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2.3.0 The objective of this task is to identify and analyze quantitative
techniques for estimating probabilities of occurrence of potentially
disruptive events and processes, including natural, repository-induced,
and human-induced events and processes. Methods for estimating
probabilities of occurrence of potentially disruptive events and processes
will be investigated not only for events and processes common to all sites
(e.g., erosion), but also for events and processes particular to a
specific site or medium (e.g., brine migration). Work done under this
task shall be compatible with DHLWM's Technical Position on the
classification of anticipated and unanticipated events and processes. The
estimated level of effort for this task is about 0.5 staff-years in FY88
and 0.4 staff-years in FY89; product scheduling information is provided in
Section 3.4 of this SOW.

Subtasks

2.3.1 The performing organization shall submit a formal report that
consists of a literature review in which the quantitative techniques for
estimating probabilities of occurrence of potentially disruptive events
and processes are identified and evaluated. If more than one technique
exists for an event or process, all should be considered. The evaluation
should include an assessment of the strengths and weaknesses of each
technique. If reviews of specific techniques have been published, these
should be referenced and summarized. In addition, the sources of
uncertainty associated with these events and processes should be
identified.

2.3.2 The performing organization shall develop a second formal report
that provides recommendations as to which probabilistic methodologies are
applicable to specific events and processes under particular sets of
conditions. If a technique for estimating the probability of occurrence
for a particular event or process has not been identified, the performing
organization shall describe what needs to be done to develop a technique.
If the performing organization maintains that the probability of
occurrence for a particular event or process cannot be quantified, the
performing organization shall recommend how to consider the event or
process in addressing the requirements of the EPA's containment
requirement (40 CFR 191.13).

2.4 Task 4: Maintenance and Configuration Management of Performance
Assessment Computer Codes

Objective

The objective of this task is to provide for a program of computer code
maintenance and configuration management for codes developed for the NRC's
HLW performance assessment program, so as to provide NRC access to a
series of codes that can be used in making licensing decisions.
Maintenance as used here ncludes (1) the discovery, investigation, and
correction of code errors and deficiencies, (2) code improvements that
will be of assistance to the NRC in its mplementation of the codes, and
(3) interaction with NRC staff in order to assist the NRC in using the
codes. This task includes maintenance and configuration management of
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codes both at the performing organization and at a facility with which the
NRC has an established time-sharing computer-usage agreement. All work
performed under this task shall use the procedures provided in
NUREG/CR-4369, "Quality Assurance (QA) Plan for Computer Software
Supporting the U.S. Nuclear Regulatory Commission's High-Level Waste
Management Program" (by SNL), and shall meet the specifications provided
in NUREG-0856, "Final Technical Position on Documentation of Computer
Codes for High-Level Waste Management," as well as applicable
specifications (see Enclosure 2) of the NRC's Office of Administration and
Resources Management (ARM). The estimated level of effort for this task
is about 0.1 staff-years in both FY88 and FY89.

Subtasks

2.4.1 The performing organization shall maintain SWIFT, SWIFT II,
NWFT/DVM, DNET, NEFTRAN, DOSHEM, LHS, STEPWISE REGRESSION, USGS 3D, TOUGH,
and any other computer codes needed for the NRC's HLW performance
assessment program, the maintenance of which s agreed to in writing by
the performing organization and the NMSS PM. In accordance with the
guidelines specified in this SOW, standardized versions of these codes
shall be implemented, if necessary, and maintained on the performing
organization's own computer system and on a second computer system at a
facility with which the NRC has an established time-sharing computer-usage
agreement. This second system shall be that of the Idaho National
Engineering Laboratory (INEL), unless an alternative s specified In
writing by the NMSS PM. Codes maintained at INEL shall be accessible to
all NRC staff and contractors, and shall be in a format that allows users
to execute, read, and copy codes, but that precludes alteration of
maintained codes. The standardized version of each code maintained shall
be identical, except for system-dependent coding, to the most recent
version that was delivered to the NRC under a code development contract.

2.4.2 For each code maintained, the performing organization shall select
and propose to the NMSS PM a set of standard problems that covers the
range of important capabilities of the code. As new major capabilities of
the codes are introduced, the performing organization shall propose to the
NMSS PM new standard problems that exercise these capabilities. Upon
approval of the NMSS PM, the performing organization shall run these
standard problems as tests when new code versions are released or when
major changes are made to existing versions. Input and output data shall
be sent to the NRC on a medium specified by the NMSS PM.

2.4.3 Througb interaction with NRC and other users, including those
within the performing organization, and through a program of testing, the
performing organization shall seek out errors and possible improvements in
the codes. Upon concurrence of the NMSS PM, code changes shall be
incorporated within the standardized versions of the respective codes
maintained at the performing organization and at INEL. A listing of all
changes made should be transmitted with the next monthly progress report.

2.4.4 The performing organization shall respond to the NMSS PM's requests
and questions concerning suspected code errors or deficiencies, possible
improvements, behavior of the codes, instructions for input, and system
Implementation. The performing organization's response to such requests
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and questions shall consist of code changes, clarified instructions for
use, or an explanation of an approximate schedule for action being taken.
Responses to the NMSS PM's requests and questions shall be provided in the
next monthly progress report. The performing organization shall also keep
the NMSS PM informed of any problems or deficiencies of which it becomes
aware, and shall inform the NMSS PM of any action being taken to correct
these problems or deficiencies. If the performing organization makes code
changes that affect the validity or completeness of existing
documentation, those pages affected shall be revised and sent to the NMSS
PM.

2.4.5 When major modifications are made to a code, including those made
by other NRC contractors, or when updates become cumbersome, the
performing organization shall release a new version of the code on a
medium specified by the NMSS PM. The performing organization shall
install the new version of the code on the INEL computer system in place
of the previously maintained standard version. The performing
organization shall rerun on the new version all standard problems approved
under subtask 4.2. At the time the new version of a code is released, the
performing organization shall submit a letter report that includes the new
version number, a summary of changes made, and a description and analysis
of any differences in the results of standard problems from previous
versions of the code.

2.5 Task 5: Technical Assistance for SCP Review

Objectives

The objectives of this task are threefold: (1) to develop internal staff
guidance for review of the draft consultation SCP's and final SCP's in the
performance assessment area, (2) to review selected parts of the draft and
final SCP's, and (3) to review NRC staff comments on the draft and final
SCP's in selected areas. Review guidance developed will be used by NRC
technical staff in performing reviews in their-technical areas and by the
performing organization in its review of selected parts of the draft and
final SCP's. Funding is being provided initially only for the first
objective of this task, described in detail in subtask 5.1. At the time a
draft or final SCP is received by the NRC, however, the performing
organization will be requested to increase the resources devoted to this
task by an amount to be specified by the NMSS PM. It is understood that
this may result in delays on work in progress under other tasks within
this SOW, requiring modifications to these tasks. Any modifications
necessary will be negotiated by the NMSS PM and the performing
organization at such time that additional work is requested under this
task. The estimated level of effort for subtask 5.1 is about 0.6
staff-years in FY88 and 0.1 staff-years in FY89; product scheduling
information is provided in Section 3.4 of this SOW.

Subtasks

2.5.1 The performing organization shall provide assistance, in the form
of one or more letter reports, in developing generic technical guidance
for review of the draft and final SCP's, as part of an overall SCP Review
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Plan being developed by the NRC. Assistance shall be provided in the
following areas as they relate to performance assessment:

(1) generation of the CCDF needed to demonstrate compliance with the
EPA's containment requirement (40 CFR 191.13, NRC regulation
10 CFR 60),

(2) scenario development and screening,

| (3) estimation of probabilities for scenarios,

(4) modeling (including code management) and model uncertainty,

(5) data collection methodologies and data uncertainty,

(6) sensitivity analysis,

(7) the formal use of expert judgement,

(8) investigations relating to preclosure safety assessments (emphasis
will be on long-lead time investigation and on accident analyses),

(9) performance allocation and issues resolution procedures and their
application in the SCP's, and

(10) performance confirmation.

2.5.2 The performing organization shall review the draft and final SCP's
in selected areas. These areas will be selected by the NMSS PM and may
include, but are not limited to, any of the areas described in
subtask 5.1.

2.5.3 The performing organization shall review NRC staff comments on the
draft and final SCP's as requested by the NMSS PM.

2.5.4 The performing organization shall use specific codes as directed by
the NMSS PM in support of the objectives of this task.

2.6 Task 6: Short-Term Technical Assistance

Objective

The objective of this task is to provide, on relatively short notice,
general technical assistance on HLW matters relating to Tasks 1 through 5
that would not be provided in the normal course of work to complete the
specific products outlined in these tasks. An important aspect of this
task is to ensure that the performing organization is provided with
resources to transfer HLW repository performance assessment skills and
knowledge to the CNWRA. The estimated level of effort for this task is

| approximately 0.1 staff-years in FY88 and 0.3 staff-years in FY89.
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Subtasks

2.6.1 The performing organization shall, as directed by the NMSS PM,
attend meetings with, provide codes and documents to, and assist in
training of, CNWRA staff for work under any of the first five tasks of
this SOW. In particular, it is anticipated that the Task 4 work will be
transferred to the CNWRA early in FY89.

2.6.2 The performing organization shall evaluate NRC, NRC-contractor, DOE,
DOE-contractor, EPA, and other major national and international
performance assessment programs, reports, and codes as to their technical
quality, and applicability and usefulness to the NRC's performance
assessment program. Approximately 8-10 reviews per year will be
conducted, as requested by the NMSS PM, with recommendations from the
performing organization.

3.0 REPORTING REQUIREMENTS

The types of reports required are (1) monthly letter status reports and
(2) technical reports, as defined in NRC Manual Chapter 1102 and this SOW.
Both technical letter and formal reports shall be submitted in draft for
NRC review and comment prior to being issued. Directions for changes to
reporting schedules will be provided by the DOE Operations Office after
receipt of an appropriate SOEW (NRC Form 173) from the Office of Nuclear
Material Safety and Safeguards (NMSS).

3.1 Monthly Letter Status Reports

By the 15th of each month, the performing organization shall submit five
copies of a letter report that summarizes by task the following six items:

(1) performing organization and subcontractor work performed during the
previous month, milestones reached, and findings and results
Important to the NRC's HLW program,

(2) subcontractor reports received that month, and abstracts and papers
prepared by project personnel (with complete copies enclosed),

(3) meetings attended (listing personnel, costs for each individual,
date, place, purpose and summary of meeting, and conclusions or
agreements reached with other attendees),

(4) potential or actual contractual problem areas and their impacts (if
the schedule has slipped or if the budget will be exceeded, this
shall be stated and the reasons explained),

(5) the personnel time expenditures during the previous month with
performing organization and subcontractor time expenditures listed
separately, and

(6) costs for each task in $K, listed separately (a) during the previous
month, (b) cumulative to date (fiscal year and total), and (c)
projected by month for the current fiscal year. The first monthly
report shall provide the initial projections, and subsequent reports
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shall indicate either revised projections or "no change in the cost
and uncosted obligation projection."

3.2 Technical Letter Reports

3.2.1 Several technical letter reports for recording plans and results
are required by this SOW. The format of these reports shall be as
specified for interim contractor reports in paragraph 18 of the Terms and
Conditions, NRC Manual Chapter 1102, and, with the exception of journal
publications and conference papers, shall be written in a manner
consistent with NUREG-0650, "Technical Writing Style Guide."

3.2.2 All letter reports shall be delivered to the NMSS PM in draft for
review and comment. The draft shall have been edited and reviewed by the
performing organization and, with the possible exception of a few minor
editing corrections, shall be ready to be issued as a final letter report
if the NRC has no comment.

3.2.3 The NMSS PM will provide comments, if any, to the performing
organization within 6 weeks of receipt of the draft letter reports. Such
comments will be for the purpose of improving the readability and
comprehension of the report only. The conclusions of the report are those
of the performing organization only.

3.2.4 Copies of letter reports shall be delivered to the NMSS PM within 6
weeks following receipt of the NRC's comments. If the NRC's comments will
result in a major revision of a report and the letter report cannot be
delivered within the required time period, then, within 2 weeks following
receipt of the NRC's comments, the performing organization shall notify
the NMSS PM in writing, giving the date the report can be delivered. At
the same time, the performing organization shall provide an estimate of
any cost or schedule impacts that would result from this major revision.
The NMSS PM may request that technical letter reports be resubmitted in
draft for review and comment.

3.2.5 Copies of subcontractor quarterly reports shall be sent to the NRC
with the monthly letter status reports. All other subcontractor reports,
journal publications, and conference papers funded by this SOW shall be
delivered to the NRC as letter reports. Final drafts of Journal
publications and conference papers shall be delivered to the NRC as draft
letter reports. These reports, publications, and papers shall be
delivered to the NMSS PM within 6 weeks of the performing organization's
receipt of them.

3.2.6 In addition to the reports set forth above, the performing
organization shall make an effort to divide each subtask into a number of
areas, each of which will be reported upon individually at appropriate
points during the period of performance and which will be incorporated by
reference into the subtask report. In carrying out this provision, the
performing organization shall strive to present the information developed
in the studies over a period of time and in a manner that will hasten
receipt by the NRC and facilitate its review. The NMSS PM shall be
notified prior to doing work on any such additional reports.
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3.3 Formal Technical Reports

3.3.1 Several formal technical reports are required by this SOW. The
format of these reports shall be as specified for formal technical reports
in the Terms and Conditions, paragraph 18, NRC Manual Chapter 1102, and
shall be written in a manner consistent with NUREG-0650, "Technical
Writing Style Guide."

3.3.2 All formal reports shall be delivered to the NMSS PM in draft for
review and comment, following the same procedures outlined for technical
letter reports in Sections 3.2.2 to 3.2.4 of this SOW.

3.3.3 The performing organization shall provide a camera-ready copy of
final formal reports to the NRC's Policy and Publications Management
Branch, Division of Publication Services (ARM/OPS), who will notify the
NMSS PM and request the PM to prepare and sign NRC Form 426A.

3.3.4 The performing organization shall provide a master microfiche of
each final formal technical report to the the NRC's Records Services
Branch, Division of Information Support Services (ARM/DISS), and a
duplicate fiche to the Docket Control Center (DCC), Division of High-Level
Waste Management (NMSS/DHLWM), as specified in Section 3.5 of this SOW.

3.4 Schedule of Deliverables

ITEM AND TOPIC REPORT TYPE DRAFT DUE DATE

Monthly Status Reports Letter 15th of the
following month

Technical Progress Reports Letter A

Subtask 1.1 Letter 3/30/88
Interim report: compilation of parameters and components of an overall
performance assessment and development of a tracking scheme.

Subtask 1.1 Formal 9/30/88
Critical parameters and components for performance assessment.

Subtask 1.2 Formal 4/30/89
Compilation, comparison, and evaluation of computer codes for licensing
assessment.

Subtask 1.3 Letter 9/30/88
Processes which can not be directly tested prior to the time of a HLW
repository license application.

Subtask 1.3 Letter 11/30/88
Recommended approaches for evaluating the application of HLW disposal
system models.

Subtask 1.3 Letter 1/31/89
Review of the NRC's Modeling Strategy Document for HLW Performance
Assessment.
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Subtask 1.3 Formal 3/31/89
A technical basis for NRC review of HLW repository modeling programs.

Subtask 1.4 Letter A
Performance assessment program reviews.
Subtask 2.1 Formal 12/31/88
Recommended techniques for assessing compliance with the EPA's HLW
repository containment requirement (40 CFR 191.13).

Subtask 2.2 Formal 9/15/88
Identification, evaluation, quantification, and reduction of uncertainty
in HLW repository performance assessments: a preliminary report.

Subtask 2.3 Formal 1/31/89
Elicitation and use of expert judgement in dealing with uncertainty in HLW
repository performance assessments.

Subtask 2.4 Formal 2/28/89
Methods for analyzing uncertainty in HLW repository performance assessment
models.

Subtask 2.4 Letter 12/31/88
Approaches to building confidence in HLW repository performance assessment
models.

Subtask 2.5 Formal 9/30/88
A methodology for scenario development and screening.

Subtask 2.5 Letter 12/31/88
Time dependency in scenario analysis.

Subtask 2.6 Formal 8/31/88
Recommended methodologies for sensitivity analysis and for the analysis of
data and parameter uncertainty in HLW repository performance assessment.

Subtask 2.6 Letter 8/31/88
Recommended procedures for obtaining data and parameter uncertainty from
site characterization data.

Subtask 2.6 Formal 6/30/89
Comparison of uncertainty and sensitivity analysis techniques for
groundwater flow and transport models, with reference to the Avra Valley,
southeastern Arizona.

Subtask 2.6 - Formal 8/31/89
Identification, analysis, quantification, and reduction of uncertainty in
HLW repository performance assessment: final report.

Subtask 3.1 Formal 6/30/88
Techniques for estimating probabilities of events and processes affecting
the performance of geologic repositories: a literature review.

Subtask 3.2 Formal 1/31/89
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Recommended techniques for estimating probabilities of events and
processes affecting the performance of geologic repositories: assessing
compliance with the EPA's containment requirement (40 CFR 191.13).

Subtask 4.5 Letter A
Reports on performance assessment computer code maintenance and QA.

Subtask 5.1 Letter A
Criteria for use in reviewing performance assessment plans presented in
the SCP's.

Subtask 6.2 Letter
Reviews of non-NRC performance assessment programs.

A

Subcontractor Reports,
Journal Publications, and
Conference Papers not included
in the preceding reports

Letter per schedule
in Section
3.2.5

A: As requested by the NMSS PM.

3.5 Report Distribution

The following summarizes the required report distribution under this
agreement. The NMSS PM shall provide the performing organization with
current NRC mailing addresses for this distribution.

Monthly Ltr
Status
Reports

Meetings
Workshops
& Trip Rpts

Tech Ltr
Draft/Fin
Reports

Draft/
Final
Reports

Final
Formal
Rpt Fiche*

Distribution

NMSS PM 1 1
Off. of the Director,

NMSS (Attn: PMDA) 1 0
HLWM Division Director 1 1
Operations Branch

Chief, NMSS/DHLWM 1 1
Docket Control Center,

NMSS/DHLWM 5 5
Records Services
Branch, AR7DISS 0 0

Policy and Publications
Management Branch,
ARM/OPS 0 0

Waste Management
Branch Chief, RES/ 3 3

DE/WMB
*Refer to Enclosure 1, Microform Specifications
**Duplicate fiche
***Master fiche
****Camera-Ready Copy of Final Report

1

0
1

1

5

0

0

3

1 0

O 0
1 0

1 0

5 1

0 1

1**** 0

3 0
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3.6 Submission of Documents to the NRC's Public Document Room

All NMSS technical HLW project documents will be transmitted to the NRC's
Public Document Room (PDR) and to appropriate Local Public Document Rooms
(LPDR's) by NMSS/DHLWM. All administrative documents, e.g., financial
reports, should be submitted separately from technical reports.
Proprietary documents must be properly identified by the performing
organization in accordance with 10 CFR Part 2.790, Availability of
Official Records, and will not be submitted to the PR's. All project
documents transmitted to the NMSS PM shall be clearly identified by FIN
number.

4.0 MEETINGS AND TRAVEL

4.1 Technical Review Meetings

In each fiscal year, the performing organization shall provide for not
more than two 2-day meetings with NRC staff and selected contractors to
discuss study progress and results, one to be held at the performing
organization's offices and one to be held at NMSS offices in Maryland.
Such meetings will be scheduled by the NMSS PM at a time and location that
will be convenient to the participants involved, and the performing
organization will receive 10 working days advance notice with a complete
agenda for these meetings. When possible, the technical review meetings
shall be held sequentially with the coordination meetings discussed in
Section 4.2. These meetings may be concurrent with or sequential to the
quarterly program reviews discussed in Section 4.3.

4.2 Coordination Meetings

If needed, the performing organization, the performing organization's
principal contractors (one person from each), and the NMSS PM shall attend
1-day (minimum) quarterly meetings to discuss program directions and
potential problems and to coordinate the overall study effort. Such
meetings will be scheduled by the NMSS PM at a time and location that will
be convenient to the participants involved, and the performing
organization will receive 10 working days advance notice with a complete
agenda for these meetings. These meetings may be concurrent with or
sequential to the technical review meetings discussed in Section 4.1 or
the quarterly program reviews discussed in Section 4.3.

4.3 Quarterly Pro-ram Reviews

In each fiscal year, the performing organization shall provide for four
1-day management-level reviews, two to be held at the performing
organization's offices and two to be held at NMSS offices in Maryland.
These meetings will be oriented toward executive-summary program reviews.

4.4 Travel

In each fiscal year, the NMSS PM will be notified prior to all travel
performed under this SOW. All foreign travel requires approval per NRC
Manual Chapter 1501. Requests for foreign travel, including NRC Forms 279
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and 445, must be submitted to the NMSS PM at least 45 days in advance of
any foreign travel. Each meeting attended in fulfillment of the
requirements of this SOW shall be documented in a trip report to be
submitted to the NMSS PM. The trip report shall indicate the meeting's
relationship to this SOW, and summarize topics discussed and any
conclusions reached on the basis of the meeting. The trip report shall
also include the performing organization's views as to the completeness of
the topics discussed and any recommendations for additional meetings.

5.0 NRC-FURNISHED MATERIAL

The NMSS PM will furnish four items:

(1) reports produced under other contracts, as required,

(2) other NRC contractor products, as required,

(3) names and telephone numbers of NRC staff within each technical
discipline that the performing organization can contact in fulfilling
the requirements of this SOW, and

(4) addresses for distribution of reports as specified in Section 3.5 of
this SOW.

In addition, for work performed in fulfilling the requirements of this
SOW, the performing organization is authorized to charge computer time on
the INEL computer system to a NRC-provided charge number.

6.0 PERIOD OF PERFORMANCE

The period of performance covered by the work specified in this SOW shall
begin on the effective date of this agreement and continue through
September 30, 1989.

7.0 TECHNICAL DIRECTION

Pauline P. Brooks (FTS 492-0404) is designated the NMSS Project Manager
(PM) for the purpose of assuring that the services required under this SOW
are delivered in accordance herewith. All technical instruction to the
performing organization shall be issued through the NMSS PM. As used
herein, technical Instructions are those which provide details, suggest
possible lines of inquiry, or otherwise complete the general scope of work
set forth herein. Technical instructions shall not constitute new
assignments of work or changes of such nature as to justify an adjustment
in cost or period of performance. Direction for changes in cost or period
of performance will be provided by the DOE Operations Office after receipt
of an appropriate SOEW (NRC Form 173) from the Office of Nuclear Material
Safety and Safeguards.

If the performing organization receives guidance from the NMSS PM, or
others, which is believed to be invalid under the criteria cited above,



17

the performing organization shall immediately notify the NMSS PM. If the
NMSS PM and the performing organization are unable to resolve the question
within 5 days, the performing organization shall notify the DOE Operations
Office.

8.0 QUALITY ASSURANCE

For all draft and final technical reports delivered under this agreement,
the performing organization shall assure that an independent review and
verification of all numerical computations and mathematical equations and
derivations are performed by qualified contractor personnel other than the
original author(s) of the reports. If the performing organization
proposes to verify or check less than 100 percent of all computations and
mathematical equations and derivations in the reports (such as might be
the case when there are a large number of routine, repetitive
calculations), the performing organization must first obtain written
approval from the NMSS PM. Computer-generated calculations will not
require verification if the computer program has already been verified.
The NMSS PM has the option of auditing all documentation, including
project correspondence, drafts, calculations, and unrefined data.

In addition, all reports, including those which do not contain numerical
analyses, must be reviewed by the performing organization's management and
approved with two signatures, one of which should be at a management level
above that of the program manager. When revisions to reports are issued,
a section must be included in the revised report for documentation of
dates of, reasons for, and scope of all changes made since issuance of the
performing organization's first report. All reports shall be annotated to
indicate that the review and verification have been accomplished prior to
their submission to the NRC; this may be accomplished by the use of a
cover letter accompanying the report.

The NRC has the option of appointing a Peer Review Group to review draft
reports and to make changes to the final report. The performing
organization may recommend candidates for the Peer Review Group for
approval by the NMSS PM. If there is dissent on the content of the final
report, the dissenting party shall have the option of stating its
viewpoints and findings in a section of the report.

9.0 DISPOSAL OF PROPERTY

Prior to closeout or termination of this project, a reconciled report
shall be developed by the DOE to record available equipment and material
purchased with NRC funds. This report should be developed as soon as
possible after project completion or a termination decision has been made,
but not later than 60 days after the termination date. The report should
be submitted to the NRC's Division of Facilities and Operations Support,
ARM, and to the NMSS PM.

10.0 DOE-ACQUIRED MATERIAL
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The performing organization must notify the NMSS PM and the Office of
Nuclear Material Safety and Safeguards (Attn: Director, PMDA) prior to
acquisition of any capital, ADP, or word-processing equipment.

11.0 ESTIMATED LEVEL OF EFFORT

The estimated level of effort for this SOW is about 5.3 staff-years in
FY88 and about 3.3 staff-years in FY89. The level of effort for
subsequent years is yet to be determined. The estimated level of effort
for each task of this SOW is provided under the task descriptions (Section
2).

Enclosures:
(1) Microform Specifications
(2) Development, Distribution and Submittal

Requirements for Machine-Readable Contract
Deliverables
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Enclosure 1

MICROFORM SPECIFICATIONS FOR
DIVISION OF HIGH-LEVEL WASTE MANAGEMENT CONTRACTS

Microfiche used for submittal purposes shall conform to the following
specifications.

(1) Microfiche containing source documentation shall conform to the NMA Type 1
format (ANSI/NMA MS.5) consisting of 98 frames arranged In 7 rows and 14
columns.

(2) The reduction ratio shall be 24:1 for all microfiche.

(3) The microfiche shall be standard 148 x 105 mm. -

(4) The microfiche shall be one silver-halide master and one diazo placed in
individual acid-free envelopes.

(5) Diazo duplicates may be either blue-black or black.

(6) The microfiche shall be titled in the following manner:

FIN No. Title of Report Date
Contract No.
NUREG/CR No.
Fiche No.

Fiche number refers to pagination information, e.g., 1 of 2, 2 of 2, etc.

(7) Title information shall be eye readable on a clear background.

(8) The submittal of microfiche containing proprietary material shall be
coordinated with the Records Services Branch, Division of Information
Support Services, ARM, U.S. Nuclear Regulatory Commission, Washington, DC,
20555, to set format and procedures for submittal.

(9) Foldouts, if any, shall be segmented and filmed in logical order.

(10) The first frame shall be blank, and the second frame shall contain the
resolution target (NBS lOQA).

(11) Questions on microfiche specifications should be submitted in writing to
the Records Services Branch, Division of Information Support Services,
ARM, U.S. Nuclear Regulatory Commission, Washington, DC, 20555.


