SUMMARY OF MEETING ON NNWSI 88-9 QA PLAN

A meeting was held between representatives of the NRC and DOE
on July 8, 1988 in the NRC’s White Flint North building in
Rockville, MA. The purpose of the meeting was to discuss the
NNWSI Quality Assurance Plan, NNWSI 88-9, Revision 0
(formerly 196-17).

The participants also included representatives from the State
of Nevada, General Accounting Office, Utility Nuclear Haste
Management Group (EEI), and private industry. A list of
attendees is attached as Enclosure 1. ~

The NRC staff had 30 open QA items as a result of its review
of the 88-9 document; DOE responses to the August 25, 1986
and November 21, 1986 NRC requests for additional
information; NQA-3 draft standard for waste managment QA; and
the staff s internal draft of the revision to the June 1984
QA Review Plan.

At the meeting, the DOE provided responses to the NRC s open
items (Enclosure 2) and amended responses to the DOE’s
previous resolutions on SOP-02-01 (Enclosure 3). Some of the
major items that were resolved were QA GTP guidance on Peer
Review, Qualification of Existing Data, and Q-List (NUREGs
1297, 1298, and 1318 respectively), software QA, and special
processes. Based on information provided at the meeting, the
staff indicated that one open item remained for the 88-9
review, the DOE rationale for including Criterion XI "Test
Control"” measures in their controls for Scientific
Investigations. A Justification was provided by DOE to the
staff near the end of the meeting and will be reviewed by the
staff. In addition, the staff will perform a detailed review
of the other DOE responses and notify the DOE of any problems
prior to the DOE formal submittal of a revised 88-9 to the
NRC. Three open items were identified which do not affect
the review of 88-9 but will be tracked on the master list of
open items from the July 7, 1888 meeting. They are QA
measures for study plans, NRC review of the OCRWM QA program,
and QA measures for conceptual designs.
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NNWS1/88-9 QUESTIONS

1. The DOE letter dated May 19, 1988 forwarding the NNWSI QA Plan 88-9

~ Revision 0, (QA Plan), indicates that the staff guidance in the Q-1ist,
Peer Review, and Qualificatfon of Existing Data GTP's (NUREG-1318, 1297,
and 1298 respectively) will be incorporated into the OCRWM Quality
Assurance Requirements document and the NNWSI plan revised as necessary
to conform to the OCRWM document. These topics will remain as open items
until either the positions are incorporated into the NNWSI plan or
alternatives to these positions are provided by DOE and found acceptable
by the NRC staff.

Notwithstanding the above, the NRC staff reviewed the QA Plan against the
positions in the staff's technical positions. Peer reviews and Q-list
development, as currently addressed in the QA plan, meet many of the
staff positions. Several for Q-list are not addressed, but will be
described in implementing procedures which the staff will review. The
NNWSI requirements for qualification of existing data differ in many ways
from the staff's guidance. All three .f these open items need to be
fully resolved for the staff to accept the QA Plan.

RESOLUTION

The subject NUREGs are considered appiicable and will be specifically referenced
in the NNWSI QA Plan, NNWSI/88-9, Rev. 1. The following changes to NNWSI/88-9
will be made:

1) Section II, page 2, Para. 1.4, 3rd sentence will be revised to read:
“Requirements applicable to this activity shall be consistent with
NUREG-1298 (February 1988)." Appendix G will be deleted.

2) Section II, page 3, para. 1.5.2, 2nd sentence will be revised to read:
"This procedure shall meet thecgégg}rements of NUREG-1318 (April 1988)."

3) Section 111, page 13, para. 40{0. A new sentence will be added after the
first sentence which reads: 4"Peer reviews shall meet the requirements of
NUREG-1297 (February 1988)." The remainder of para. 4.0 wil) remain the
unchanged.

It should be noted that future revisions of N.REGS 1297, 1298 and 1318 will
not be imposed upon’ DOE without completion of the appropriate review/comment
process.



2. Our letter of August 25, 1986 had a general comment that Level I, as
defined by NNWSI, excluded the waste package. NNWSI appears to have
addressed this concern, but some ambiguity still remains in the QA Plan.
Page v states that "the definition of QA Level I was modified in Section
11, 9 2.2.2.1 and Appendix A to avoid the presumption that items and
activities associated with the waste package would not be QA Level I."
Section 2.2.2.1 still does not conform with the language in NUREG-1318
and as a result, is still ambiguous regarding the inclusion of the waste
package on the Q-1ist. In particular, this section states that
engineered and natural barriers which "inhibit" the release of
radionuclides are on the Q=1ist. The principle function of the waste
package is to "contain" waste for period of 300-1000 years. It is not
clear whether this different wording would have an effect on the
inclusion of the waste package on the Q-list.

The staff suggests that in revising the QA Plan to conform to NUREG-1318,
DOE either use the exact wording in that position or provide acceptable
alternatives.

RESOLUTION

This item is no longer applicable based on the resolution of Item #1.
NNWSI/88-9, Rev. O will be revised for consistency with NUREG-1318. The
Introduction and Sections I, II and III of NNWSI/88-9 will be revised
accordingly. This revision will be reflected in Revision 1 to the NNWSI
QA Plan.




In a letter to DOE dated November 13, 1987, the staff identified software
QA as an area where requirements are still being developed by the nuclear
industry, DOE and NRC. The QA Plan will need to be revised at a later
date as nuclear consensus standards are completed (e.g., NQA-2 and/or
NQA-3), or as internal DOE groups, such as the Technical Code
Coordinating Group, define interral DOE practices.

The NNWSI plan has failed to include the general guidance on software QA
from Section 3.1 of NQA-1 Suppiement 3S-1 (Enclosure 1). The staff
recommends that it be included in the QA Plan.

RESOLUTION

The NNWSTI QA Plan, NNWSI/88-9, Section III will be revised and a new Appendix
will be added to address this issue. (See attachment). The attachment shall
be modified as follows: ‘

1)
2)
3)

delete "with the level of commercfal support available.®
put a period (.) after ...of the software.

Add following sentence: Where commercial auxiliary software is used, all
available documentation from the software supplier shall be obtained. It
is recognized that source code is generally not available and controls
are limited to unique version identification and user-related manuals.
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ANSIU/ASME NQA-1-1986 EDITION

SUPPLEMENT 3$-1
SUPPLEMENTARY REQUIREMENTS FOR DESIGN CONTROL

1 GENERAL

Jhis Supplement provides amplified require-
meNRys for design control. It supplements the re-
quiretrents of Basic Requirement 3 of this Standard
and shal be used in conjunction with that Basic
Requiremeént when and to the extent speCIf ied by

and documented, and their selection reviewed and
approved by the responsible desigk organization.
The design input shall be specified ard approved
onatimelybasis and to the level of detaNnecessary
to permit the design activity to be carrie{out in a
correct manner and to provide a consisteqt basis
for making design decisions, accomplishiyg de-
sign verification measures, and evaluating design
changes. Changes from approved design inputs,
including the reason for the changes, shall be iden-
tified, approved, documented,. and controlled.

3. DESIGN PROCESS .-

ible design organization shall pre-
ent the design activities on a
timely basis and tothe level of detail necessary to
permit the design progess to be carried out in a
correct manner, and to pdmit verification that the
design meets requirements, Design documents
shall be adequate to support ¥cility design, con-
struction, and operation. Appropxjate quality stan-
dards shall be identified and dotymented, and
their selection reviewed and approvdd.

Changes from-specified quality standards, in-
cluding the reasons for the changes, shall be iden-
tified, approved, documented, and controlled.

Design methods, materials, parts, equipment, and

‘processes that are essential to the function of the

structure, system, or component shall be selected
and reviewed for suitability of application. Appli-
information derived from experience, as set
reports or other documentation, shall be
made available to cognizant design personnel. The
final design(approved design output documents
and approved changes thereto) shall: .

*{a) be relatable to the design mput by docu-
mentation In sufficient detail to permit design ver-
ification; and

(b) identify assemblies and/or components'that
are part of the item being designed. When such an
assembly or component partis acommercial grade
item that, prior to its installation, is modified or se-
lected by special inspection_and/or testing to
requirements that are more regtrictive than the
Supplier’s published productdescxiption, thecom-
ponent part shall be represented as Yjfferent from
the commercial grade item in 2 manney traceable
to a documented definition of the diffedence.

SN
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3.1 Design Analyses

Designanalyses shallbe performedinaplanned,

. controlled, and documented manner. Design anal-

ysis documents shall be legible and in a form suit-
able for reproduction, filing, and retrieval. They
shall be sufficiently detailed as to purpose, method,
assumptions, design input, references, and units
such that a person technically qualified in the sub-
ject can review and understand the analyses and
verify the adequacy of the results without recourse
to the originator. Calculations shall be identifiable
by subject (including structure, system, or com-
ponent to which the calculation applies), origi-
nator, reviewer, and date; or by other data such
that the calculations are retrievable.

(a) Computer programs may be utilized for de-
sign analysis without individual verification of the
program for each application provided:

Ewclosupr 2
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(7) the computer program has been verified to
show that it produces correct solutions for the en-
coded mathematical model! within defined limits
for each parameter employed; and

(2) the encoded mathematical model has been

shown to produce a valid solution to the physical

problem zssociated with the particular applica-
tion.
Computer programs shall be controlled to assure
thatchanges are documented and approved by au-
thorized personnel. Where changes to previously
verified computer programs are made, verification
shall be required for the change, including eval-
uation of the effects of these changes on(1) and (2)
above.

(b) Documentation of design analyses shall in-
clude (1) through (6) below:

(1) definition of the ob;ective of the analyses;

(2) definition of desngn inputs and their
sources; _ -

(3) results of literature searches or other ap-
plicable background data;

(4) identification of assumptions and indica-
tion of those that must be verified as the design
proceeds; -

(5) identification of anycomputer calculation,
including computer type, computer ptogram (e-g:,
name), revision identification, inputs, outputs, evi-
dence of or reference to computer program veri-
fication, and the bases (or ‘réference thereto)
supporting application of the computer program
to the specific physica! problem;

(6) review and approval.

4 DESIGN VERIFICATION -

esign control measures shall be applied to ver-
ify the adequacy of design, such as by one or more
of the\following: the performance. of design re-
views, theuse of alternate calculations, or the per-
formance of qualification. tests. The responsible

n verification method(s) used.
verrfncanon shall be clearly

the particular ded
The results of desl

formed by any competenti
other than those who perfor
sign but who may be from the s
This verification may be performeq by the origi-
nator’s supervisor, prévided the supeXyisor did not
‘specify a singular design approach or rule out cer-
tain design considerations and did not establish

_—
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SUPPLEMENT 35-1

isor is the only individual in the orga-
petent to perform the verification.
rsory reviews do not satlsfy the in-

e performed in a timely man-
, for the level of design ac-
| be performed prior to

ner. Design verificati
tivity accomplished, s

tion of the design shall be identified an¥ controlled.
In all cases the design verification shal{| be com-
pleted prior to relying upon the component, sys-
tem, or structure to perform its function.

4.1 Extent of Design Verification

The extent of the design verification required is
a fuiction of the importance to the safety of the
item Ynder consideration, the complexity of the
design,\the degree of standardization, the state of
the art, and the similarity with previously proven
designs. Where the design has been subjected to
a verification\process in accordance with this Stan-
dard, the verification process need not be dupli-
cated for designs. However, the

ardized or previously proven

Where changes to previously ve
have been made, design verification

based that arqaffected by the change to prevnously
verifi ed desig

4.2 Methods

Acceptable verificatiohmethods include, but are
not limited to, any one or & combination of the fol-

“lowing: desagn reviews, altexpate calculations, and

qualification testing.
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planning documents themselves, even though they would normally accompany theso
2lanning documents and go through tha ss@2 review and approval process.

1.2.2 CONFORMANCE

Scientific investigation planning documents shall ba prepsred and Quality
Aszurance Levels shall be assigned in accordance with the methods specified in
the Nevada Nuclear Waste Storage Investigations (NNWSI) Project Administrative
Procadures Manual. .

1.3 REVIEW AND APPROVAL PROCESS
1.3.1 RESPONSIBILITY

The responsible Perticipating Organization shall conduct a technical
review of the scientific investigation planning document. This review shall be
parformod by any qualified individual (s) other than those who developed the
original planning document. In exceptional cases, the originator’s immedizte
supervisor can perform the review if the supervisor is the only technically
qualified individual, and if the need is individually documented and spproved
in sdvance with the concurrence of the QA manager of the originating
organization. Cursory supervisory reviews shall not satisfy the intent of this
requirement. The results of this technical review, and the resolution of any
comments by the reviewer or reviewers, shzll be documented, and shall become a
part of the QA records.

1.3.2 WASTE MANAGEMENT PROJECT OFFICE REVIEW

The WP0 Project Quality Manager and the appropriate WP0 Branch Chief
shall review and approve the scientific investigation planning document prior
to implementation. The WMPO PQM shall return the planning document to the
resgonsible organization’s TPD upon completion of the WPD review and approva!
cycle.

1.3.3 PEER REVIEV

A peer review of the scientific investigstion planning document will be
conducted when deemed necessary by the WMPO.

1.4 YSE OF COMPUTER PROGRAMS

Computer programs that zre used to support s license spplication shzll be 1
documented and controlled s specified in Section III, Subsection 3.0 and
| Apoendix H of this QA Plan. The documentation and control measures shall be
| consistent with the guidance contained in NUREG-0856, "Final Technice! Position
on Documentation of Computer Codes for High-Level Waste Management.®

X rey. #0. 1SSUED SECTION TITLE !ncs NO.
i 0 SCIENTIFIC INVESTIGATION & DESIGN CONTROL 111-2
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i 2.3 DESIGN AMALYSIS
{ 2.3.1 DESIGN ANALYSIS DOCUMENTS
8 Dasign analyses shall be performed in s planned controlled, and
i documented manner. Design snalysis shall be performed and documanted in suffi-

zient datsil as to purpose, method, sssumptions, desugn input, references, and
| wunits such that a technically quallfled person may review, understand, and

{1 verify the analysus vithout recourse to the oraglnator These documents shall
§ be logible and in a form suitable for reproduction, filing, and retrieval.

] Calculations shall be sdentnfuable by subject (including structure, system, or
componant) originator, reviewer, and date.

2.3.2 DOCUMENTATION OF DESIGN ANALYSES

Documentation of design analysis shail include the following:
o Definition of the objective of the analysis.

o Definition of design input and their sources.

o A listing of applicable references.

o Results of literature searches or other background data.

o Ildentification of sssumptions and indication of those which require
verification as the design proceeds.

o Identification of any computer calculation, including computer type,
program ngme, revision, input, output, evidence of program
verification, and the bases of application to the specific problenm.

o Signatures and dates of review and approval by approprcate personnel
including QA Personnel. The purpose of the QA review is to assure
that the documentation is prepared, reviewed and spproved in
accordance with documented procedures snd quality sssurance
requirements.

2.3.3 USE OF COMPUTER PROGRAMS

Computer programs that are used to support & license spplication shall be
documented and controlled as specified in Section 111, Subparagraph 3.0 and
Appendix H of this QA Plan.

2.4 DESICN VERIFICATION
2.4.1 IDENTIFICATION AND DOCUMENTATION
Desngn control mezsures shall be applied to verify the adequacy of design
and verification shall be performed in a2 timely manner. The responsibledesign

organization shall identify and document the verification method used, the
results of the verification, and the verifier.

REV. NO. 1SSUED SECTION TITLE PAGE NO.
I 0 SCIENTIFIC INVESTIGATION & DESIGN CONTROL 111-8
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2.6.2 INFORMATION TRANSMITTED ACROSS INTERFACES

Design information transmitted across interfaces shall be documented and
coatrolled. Where it is nacessary to initially transmit design information
orally or by other informal masns, the transmittal shall ba confirmed promptly
by a controlied document.

2.7 DESIGH OUTPUT REQUIREMENTS
2.7.1 DESIGN OUTPUT DOCUMENTS

Design output documents shall:

2.7.1.1 Relate to the design input by documentation in sufficient detail to
permit design verification.

:.7.1.2 Identify assemblies or components or both that are part of the item
beong designed. When such an assembly or component part is 8 commerciel grade
item that, prior to its installation, is modified or selected by specnal
1nspectuon or testing or both, to requirements that sre more restrictive than
the Supplier’s published product description, the component part shall be
represented as different from the commercial grade item in ¢ manner tracesble
to a documented definition of the difference.

2.7.1.3 Show evidence that the required review and approval cycle has been
achieved prior to release for procurement, construction, or release to another
organlzatcon for use in other design activities. As s minimum, the

reviev and approval cycle shall include the participation of the technical and
QA elements of both the responsnblo design organization and the ¥iP0. The
purpose of the QA review is to sssure that the documents are prepared, reviewed
and spproved in accordznce with documented procedures and quality assurance
requirements.

2.8 DESICN DOCUMENTS AS QA RECORDS

Design documentation, including design inputs, analyses, drawings,
specifications, approved changes thereto, evidence of design verification and
records confirming interface control shall be collected, controlled, stored,
and maintained 2s QA records in accordance with procedures which meet the
requirements of Section XVII of this document.

3.0 SOFTWARE QUALITY ASSURANCE REQUIREMENTS
3.1 COMPUTER SOFTWARE DOCUMENTATION AND CONTROL -

For a geclogic repository, computer software used to perform anzlysis in
support of the license spplication shall be controlled to the same level of
requirements ss software used to perform direct design analysis. Auxiliary
software used to support primary lnalysns software shall be controlied at &
level commensurate with the complexity of that softwarexand with-the—tevel—of-

¥ Rev. mo. 1SSUED SECTION TITL PAGE NO.
l-;. 0 SCIENTIFIC INVESTICATION £ DESICN CONTROL 111-12
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davalopasnt, mainter- ance, and security of computer software based on the
softuare life cycle modal are contained in Appendix H to this QA Plen.

3.1.1 Esch organization participsting in the NNYSI Project shall prepare o
description of their software design, test snd configuration management system,
and subait it to the next higher program organizational level for review and

! commarcial support aypilable. Supplemental, datailed requiremonts for the
i

;

i approval. The description shall:

o Provide criteria for application of the requiréments of this section
based on the complexity and importance of the software used to perform
analysis in support of the design of a geologic repository.

© Indicate the methods to be used to develop computer program
 requirements, to translate those requirements into ¢ detailed design,
and to implement that design in executsble code.

0 Relate the types of documentation to be prepared, reviewaed, and
maintained during software design, code implementation, test, and use.

© Identify the methodology for establishing software baselines and
baseline updates (changes) and for tracking changes throughout the
life of the software.

o Specify the process to be used for verification and validation of the
software developed or applied to geologic repository design analyses.

o Identify the procedure for reporting and documenting software
discrepancies, including sources, evaluating impacts of discrepancies
on previous calculations, end determining sppropriste corrective
action. .

3.1.2 Software shall be placed under configuration management os each baseline
element is approved. Software baseline elements shall be uniquely identified
to assure positive control of all revisions; the identification of each code
version shall be directly related to the sssociated documentation.

3.1.3 Changes to software shall be systematically evaluated, coordinated, and
approved to assure that the impact of a change is carefully assessed prior to
updating the beseline, required action is documented, end the information
concerning spproved changes is transmitted to all affected organizations.
Changes to computer software shall be subject to the same level of approval,
varification, and validation as the original software.

3.1.4 Computer prograns developed and/or modified shall be documented in
accordance with the applicasble elements of NUREG-0856, Final Technical Position
1 on Documentation of Computer Codes for High-Level Yzste Management. This

requirement may be met in part by existing documentation if properly referenced
and related to the NUREG-0856 requirements.

H

REV. M0. 1SSUED . | SECTION TITLE - PAGE NO.
l_ao _ SCIENTIFIC INVESTIGATION & DESICN CONTROL II1-13
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{ 3.1.5 Testing of software, including now or modified softwars, shall be

{ performad for those inputs and conditions nocessary to axercise the softaare,
identify boundary conditions and to srovide a suitable banchzark or sample
problom for installation. The goal of tasting is to devalop a set of test

{ cases that have the highest probability of detacting the most arrors in ordsr
% idantify under what conditions the software doss not perform properly.

3.1.6 Yarification and validation procedures shall assure that the software
adequatzly and correctly performs all intended functions and that the software
do3s no% perform any unintended function that cither by itself or in
combination with other functions can degrade the entira systen.

3.1.7 Existing software shall be qualificd for use. This qualification shall
bz based on the ability of the software to provide scceptable results for
spacific applications snd compliance with the requirements of this section.
Software that has not been developed in accordance with this QA Plan may be
qualified for use provided the software is verified tnd validated, 8 software
baseline established, and applicable documentation prepared to support the
softwars in accordance with the provisions of this section.

3.1.8 Procedures for determining the spplicability of requirements &nd
managing interfaces involving software, documentation, configuration
management, change, qualification, verification, and validation,
administratively at the Project level, are contained in the NNWSI Project

Administrative Procedures Manual.

3.2 DOCUMENTATION OF COMPUTER SOFTWARE

Documentation of scientific and engineering software shall include the
following, as a minimum:

o Software requirements specification;

© Software design and change documentation;

o Description of mathematical models and numerical methods;
© Softuare verification snd validation documentation;

o User documentalion;'

o Codo aisessment and support;

o Continuing documentation and code listings; and

o Software summary.

This documentation is considered to be a QA Record and is subject to the
1 raquiremants of Section XVII of this QA Plan. Appendix H to this QA Plen
{ provides detailed requirements on the content of this scftware and other

computer software used on the NNWSI Project.

[REV. NO. 1SSUED SECTION TITLE PAGE NO.
0 SCIENTIFIC INVESTIGATION & DESIGN CONTROL I11-14
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3.3 SOFTWARE CONFIGURATION MANAGEMENT

All Participating Organizations and NTS Support Contractors shall
insbitute a software configuration manzgement program appropriate to the
projects they conduct and shall provide documentation of this progrem to tho
Racords Management System (RMS). The minimum requirements for this
configuration management program shall be: (1) the inclusion of 3 unique
identification, including software version numbers whenevar feasible, in the
output; (2) listings of the software; and (3) a brief chronology of the
goftware versions, including descriptions of the changes made between vorsions.

4.0 PEER REVIEWS

The WWPD retains the authority and responsibility to initiate peer
reviews.

4.1 APPLICABILITY

The requirements of the following paragraphs are applicable to sll peer
raviews that are initiated or conducted by the ¥WMPO.

4.2 GENERAL REQUIREMENTS

L Peer reviews sre required for sctivities that support s license
application and involve use of data collection or analysis procedures and
methods that are untried or beyond the state of the art or where detailed
technical criteria and requirements do not exist or are being developed. Other
instances where a peer review should be considered in lieu of a technical

"reviow include situations in which:

o Analytical modeling techniques are (or vill‘be) spplied to @ range of
conditions outside of their normally accepted boundaries.

o Data collection results are not predictable with a high degree of
certainty.

o Critical interpretations or decisions will bé resde in the face of
significant uncertainty, including the planning for data collection,
research, or exploratory testing. ‘

o Decisions or interpretations having significant impsct on performance .
assessment conclusions will be made.

o Results of tests are not reproducible or repcatable.
o Data or interpretations sre ambiguous.

o Data adequacy is questionzble, i.e., data may not have been collected
in conformance with sn established QA program.

JLr ‘.

REV. NO. ISSUED SECTION TITLE , PAGE NO.
l__! 0 SCIENTIFIC INVESTIGATION & DESIGN CONTROL 111-15
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APPENDIX H

REQUIREMENTS FOR COMPUTER SOFTWARE USED TO SUPPORT A
HIGH-LEVEL KUCLEAR WASTE REPOSITORY LICEN"= APPLICATION

This appendix provides detailed requirements for tha development,
maintenance, and security of computer software. It supplemants Section III of
this QA plan and shall be used in conjunction with that soction.

1.0 OBJECTIVES

The attainment of software quality is dependent on the control of the
ontire software development process, and is not assured solely by inspection
and test of the end product. This sppendix prescribes appropriste systematic
practices that shall:

¢ Reduce the likelihood of defects entering executable code during
development.

o Ensure that the end product answers the requirements of its intended
application.

© Reduce the likelihood that defects will be introduced into executable
code during later maintenance and modification.

2.0 APPLICABILITY

The detailed requirements set forth in this appendix opply to computer
software used to produce or manipulate datz which is used directly in the
design, analysis, performance assessment, and operation of repository
structures, systems, and components. The extent to which these requirements
apply is related to the nature, complexity, snd importance of the software
application. Individuals or organizations involved in the development and
maintenance of computer software shall have in place written policies and
procedures that shall assure that the requirements of this part zre implemented
in 2 consistent and systematic manner.

3.0 TERMS AND DEFINITIONS

Terms and definitions for NNWSI Project softvare zre contained in
Appendix A to this QA Plan.
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4.0 SOFTWARE LIFE CYCLE

Individuals or organizations implementing softwaro development sctivitices
shall adhere to & software life cycle model that requires that software
| davelopment proceed in a traceable, planned, and orderly manner. The relative
 emphasis placed on each phase of tha software development cycle will depend on
the nature and complexity of thea software being developed. Verification and/or
validation of -omputar software is performed in two stages:

1. By the individual generating or modifying the software

2. By an independent individual or organizetion, ane who did not work on
the original software.

The first stage involves activities (i.e., iterations of tests and runs) -
to arrive ot o final product. It is not required to document all of these
activities performed to satisfy the software developer. The results of this
stage shall, however, form the input to s verification andfor validation plan
that shall be documented, reviewed, and approved prior to independent tests.
Each phase of the software development cycle shall provide specific attributes
that shall be incorporated into verification and validation activities. The
documentation for each phase of the software development cycle shall be
reviewved and approved before succeeding phases can begin. An example of one
such model is described below:

Requirements

Design

Impiementation

Test

Installation
and Checkout

Operation and
Maintenance

4.1 SOFTWARE QA PLAN

The application of the software life cycle to the development and/or use
of the softevare shall be 8s described in the Software Quality Assurznce Plen.

4.1.1 A software QA plan shzll be prepared for esch software development/
spplication effort at the start of the software life cycle. This plan may be
prepared individually for each piece of software or may exist as 2 generic
"document to be applied to all software prepared within an organization. The
software QA plan shall identify: .
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o The software products to vhich it applies.

o Tho erganizations responsible for software quality and their tasks snd
responsibilities,

o Required documentation.

o Standards, conventions, techniques, or methodologies which shall guide
the software development, as well 8s methods to assure complisnce to
the sare.

o The required software revievs.

4.1.2 Regardless of the life cycle model used, the fellewing requirements
shall apply as interpreted and defined by the organizations software QA plan.

i 4.1.2.1 Requirements Phase
During this phase requirements that pertain to functionality, performance,
design constraints, attributes, and external interfaces of the completed

software shall be specified, documented, and reviewed. These requirements
shall possess the following characteristics:

o A format and language that is understood by the programming
organization and the user,

o Enough detail to allow for objective verification.

o Adequate definizion to provide for the response of the software to sll
realizable classes of input data.

o The information necessary to design the software without prescribing
the software design itself.

| 4.1.2.2 Design Phase

Ouring the design phase & software design bassed on the requirements shall
be specified, documented, and systematically revieved. The design shall
specify the overall structure (control and data flow), and the reduction of the
overall structure into physical solutions (algorithms, equations, control

logic, and dats structures). The design may necessitate the modification of .
the requirements documentation.

Design phase verification snd validation activities during this phase -
i shzll consist of:

o The generation of design-based test cases.
o The review and enzlysis of the software design.

o The verification of the software design.
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f 4.1.2.3 Implementation Phase

During this phase the dasign shall ba translated into 8 programming
lznguage and the implemented software shall be debugged. Only minor, if any,
design issues shall be resolved at this phase.

Verification and validation activitios during this phase shall consist of:

o The possible modification of test cases necessary due to design
changes made during coding.

o The examination of source code listings to essure adherence to coding
standards and conventions.

4.1.2.4 Testing Phase

. During the testing phase the design ss implemented in code thall be
exercised by executing the test cases. Failure to successfully execute the
test cases may require the modification of the requirements, the design, the

implementation, or the test plans and test cases.

Verification and validation activities during this phase shall consist of::

o The evalustion of the completed software to sssure adherence to the
requirements.

o The preparation of & report on the results of software verification
and validation.

4.1.2.5 Installetion and Checkout Phase

During this phase the software becomes part of & system incorpor.ting

j other software componants, the hardware, and production data. The process of
integrating the software with other components may consist of installing
hardware, installing the program, reformatting or creating databases, and
verifying that all components have been included.

Testing activities during this phase shall consist of the execution of
test cases for installation and integration. Test cases {roa earlier phases
shall be enhznced and used for installation testing.

} 4.1.2.6 Operations znd Haintenance Phase

‘ During the operations and maintenance phase the software hss been approved
{ for operational use. Further activity shall consist of maintenance of the

§ software to remove lstent errors (corrective maintenance), to respond to new or
1 revised requirements (perfective mzintenance), or to adapt the software to
changes in the software environment (adaptive maintenance)., Software

{ modifications shall be approved, documented, tested (including regression

| testing ‘as appropriate), and controlled in accordance with Section 5.0.
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6.0 SOFTWARE VERIFICATION AND VALIDATION

Verification and validation plans by the responsible project organization
shall employ methods such as inspection, analysis, demonstration, and test to
assura that the software adequately and correctly performs all intended
functions, and that the software does not perform any function that either by
itself or in combination with other functions can degrads the entire systea.

- " Verification and validation activities shall be planned and performed
ralative to specific hardwvare configurations. The amount of verification and
validation activity shall be determined by the type and complexity of the
software. The results of sl verification and validation sctivities shall be
documented in the Verification and Validation Report.

§.1 VERIFICATION

Verification activities shall be integrated into all phases of the
software life cycle and shall be performed to an extent proportional to the
critical importance of the software. Software verification shall be performed
to assure that the softvare requirements are implemented in the software
design, and the software design is implemented in code. Appropriate methods
such 2s inspection, analysis, test, or demonstration shall be spplied to

ccomplish verification objectives.

§.2 VALIDATICN

Validation activities are performed at the end of the software develcpment
cycle to demonstrate that the model as embodied in the computer software is @
correct representation of the process or system for which it is intended. This
is accomplished by comparing software results against verified and tracesble
datz obtained from laboratory experiments, field experiments or observations,
or in situ testing. Specific sets of data used in the validation process shall
be identified and justificzstion shall be made for their use.

When data are not svailgble from the sources mentioned sbove, slternative
approaches used shall be documented, including an evaluation of the degree of
validity of the model. Alternative spproaches may include peer review and
comparisons with the results of similsr analysis performed with verified
software. The results of the validation shell be reported in the Verification
and Validation Report.

6.0 SOFTWARE CONFIGURATION MANAGEHENT.

A software configuration management system shall be established to assure
positive identification of software and control of all softwere baseline
changes.
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6.1 CONFIGURATION IDENTIFICATION

A configuration bssaline shall be identified at the completion of esch
major phase of the software development ecycle. Approved changes to a baseline
shall be added periodically to the baseline ss updates. A baseline plus
updates shall specify the most recent software configuration. Updates shall be
incorporsted into subsequent basalines. Both baselines and updates shall be
daofined by their composition of softwarc configuration itcms.

A labeling system for configuration itams shall be inélemented that:
© Uniquely identifies each configuration item or version number.
o Identifies changes tc .onfiguration items by revision.

o Places the configuration item in a relationship with other
configuration items.

o Provides the ability to reconstruct the configuration of the software
from the requirements phase up to the present time.

6.2 CONFIGURATION CHANGE CONTROL

A proposal for changes to baseline software shall be formally documented.
This documentation shall contain a description of the proposed change, the
identification of the originating organization, the rationale for the change,
and the identification of affected baselines and software configurstion items.
The proposal shall be formally evalusted by a qualified individual or
organization with the ability to approve or disapprove the proposed change.
Assurance shall be provided that only authorized changes are made to software
basel ines.

6.3 CONFIGURATION STATUS ACCOUNTING

The information that is needed to manage configuration contrel of softvare
shall be recorded and reported. This information shall include a listing of
the approved configuration identification, the status of propesed changes to
the configuration, the implementation status of approved changes, end all
information to support the functions of configuration identificetion, and
configuration control.

7.0 DOCUMENTATION

The following is the minimum acceptable documentation of computer software
k doveloped or modified for use on the NNWSI Project. It follows the phases of
i the softwzre life cycle. Additional documentation ma2y also be identified in
the software quality assurance plan for each NNWSI Project participant or
software project.
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7.1 SOFTWARE REQUIREMENTS SPECIFICATION

A specific capability of software can be called 8 requirement enly if its
achievement can be verified by a prescribed mathod. Software requirements
documentation shall outlin2 ths requirements that the proposed software must
fulfill. The requirements shall address the following:

o Functionality - tha functions the software are to perform.

o Performance - The time-related issues of software operation such as
speed, recovery time, response time, eotc.

o Design constraints imposed on implementation - any elements that will
restrict design options.

o Attributes - non-time-related issues of software operation such as
portability, correctness, security, maintainability, etc.

o External Interfaces - interactions with other participants, hardware,
and other software.

7.2 SOFTWARE DESIGN DOCUMENTATION

Software design documentation is a document or series of documents that
shall contain:

o A description of the major components of the software design as they
relate to the requirements of the software requirements specification.

o A technical description of the software with respect to control flow,
data flow, control logic, and data structure.

© A description of the allowable and tolerable ranges for inputs and
outputs.

o The design described in a manner that is easily tracezble to the
software requirements.

o Code sssessment and support documentation and descriptions of
mathematical models snd numerical methods as required by NRC
publication NUREG-08S6.

o Continuing documentation, code listings, and software summary forms oS
required by NUREG-0856. g
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7.3 SOFTWARE IMPLEMENTATION DOCUMENTATION

Any design changes mada ¢o the requirement and design phase documents
shall be assessed as to the impact on the design. The revised requirement and
design phase documants shall be raviewed to the same lovo! of review as the
original documents. The results of this phase shall be the basis for the
software Verification and Validation Plan

7.4 SOFTWARE VERIFICATION AND VALIDATION DOCUMENTATION (TEST)

Software verification and validation documentation shall include a plan
that describes the tasks and criteria for accomplishing the verification of the
software in each phase, and the validation of the software at the end of the
development cycle. The documentation shall also specify the hardware and
system software configuration pertinent to the scftware. The documentation
shall be organized in » manner that allows traecezbility to both the software
requirements and the software design. This documentation will also include a
report on the results of the execution of the software verification and
validation activities. This report shall include the results of all reviews,

! audits, and tests, and a3 summary of the status of the software.

7.5 USER DOCUMENTATION g

User documentation shall be prepared in accordance with NUREG-0856 and
shall include a description of:

o Program considerations, options, and initialization procedures.
o Anticipated error gituations and how the user can correct thea.

o Internal and externsl data files, their input sequence, structures,
units, and ranges.

o Input and output options, defaults, and formats.
o System interface features and limitations.
° Info;aation for obtaining user and maintenance support.

o Szmple problems.

8.0 REVIE¥S ,

Reviews of software development sctivity shall be performed as cach life
cycle phase is completed to assure the completeness znd integrity of each phase
of development prior to proceeding to the next development phase. The
procedures used for reviews shall 'dentufy the participants and their specific
responsnbclntnes during the review and in the preparatuon end distribution of

the reviex report.
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Tho documentation for all revicws shall contain @ record of review
coimants, & plan, and timetable for the resolution of the roview comments, and
tho personncl responsible for this reselution.

After review comments are resolved, the spproved documants shall bo
yndsted and placed undor configuration management.

8.1 SOFTWARE REQUIREMENTS REVIEW

The review of software requirements shall be performed at the completion
of the software requirements documentation. This review shall assure that the
requirements sre complete, verifizble, consistent, and formatted to provide
tracezbility of requirements throughout the develcpment cycle. The review

. shall also assure that there is sufficient detail available to complete the
software design.

8.2 SOFTWARE DESIGN REVIEW

The software design review will be held at the completion of the software
design documentation. This review shall evaluate the technice!l adequacy of the
design approach, and assure that the design answers 2ll the requirements in the
requirements documentation. The complexity of the software design may require
the performance of two design reviews; one at the completion of the overall
softwzre architecture, and the second at the completion of the total design.

8.3 SOFTWARE IMPLEMENTATION REVIEW

The software implementation review is an evaluation of the completed
‘requirements, design, and implementation process prior to independent
~ verification and validation ond concludes in review znd spprove! of -the
verification and validation plan.

8.4 SOFTWARE VERIFICATION AND VALIDATION REVIEW

The softiire verification end. velidation review is an evaluation of the
adequacy of completed software verification and validation activities and
concludes in review and spprovel of the Verification snd Validation Report.

9.0 DISCREPANCY REPORTING AND CORRECTIVE ACTION

A formal procedure of software discrepancy reporting and corrective action
shza!ll be established. This discrepancy reporting system shall be integrated
wvith the configuration management system to sssure formzl processing of
discrepancy resolutions. -

REV. NO. 1SSUED “Tecorton 1170 REQUIRENENTS FOR PAGE NO.
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Softwsro discrepancy reporting and corractive action shall assure that, as
8 ninirum:

o Defcets sre documanted and corrected.

o Defects zre assessad for criticality and impacted as previous
applications.

"o Corrections are reviewed and approved before changes to the software
configuratio- are made.

o Preventive snd corrective sctions provide for lpproprlate notification
of sffected organizations.

10.0 MEDIA CONTROL AND SECURITY

Physical media containing the images of software shall be physically
protected to prevent their inadvertent damage or degradestion.

11.0 ACQUIRED SOFTWARE

Requirements shall be established for controlling the transfer of computer
software from an outside source to a user organization and from a user
organization to an outside requesting organization. Software transfer requests
of the organization (or purchases) from an outside source shall include
sppropriste criteria to enable the softvare received to comply, as much as
possible, with the requirements of this QA Plan and the needs of the
organization’s computer system. Those requirements not met by the software
raceived shall be completed by the organization in the relative phase of the
software life cycle that is incomplete or, if that is not possible, the reason
shal| be documented and maintained with the software and distributed to the
users. The software shall be used only for those applications for which the
documentation is complete.

Configuration management change controls shall be established for
documenting the conversion of software to be used on & computer system, and/or
peripheral hardware, other than that for vhich it was designed. Conversion
includes 2ll modifications and tests made to input/output or the source code or
additional softwsre written to run the original software on the new system.
Software conversion shall be documented and maintained in the user’s manual for
the specific version of the software and the computer system en which it is
installed. Software conversion changes shall be evzluated and activities
performed in accordance with the appropriate configuration management system

elenants.
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12.0 COMPUTER SOFTWARE APPLICATIONS

Organizations shall establish precedures for contrelling the application
of verified and/or validated computer software to technical calculations in
support of design, analysis, performance sssessmant, and operation of
rapository structures, systems, snd components. .

Organizations shall establish procedures for documenting and reviewing
software application and analyses and assuring that ell results are sccurate
! and reproducible. Requirements shal! be established for identifying or

‘otherwise marking record copies of all analyses and supporting documentation.
Supporting documentation includes computer output (results), code input data

including dats bases and original sources/references of and sscumptions used to

obtain such data, code design, user’s snd/or operation manuals,
verification/validation test results andfor hand calculations.

Technical calculations using software shal! be performed with appl.cable
computer codes and with software operating procedures defined sufficiently to
allow independent repetition of the entire con, utztion.

Controls shall be established for generating and documenting software used
to perform technical calculations. All auxiliary software used shall be
incfuded in documentation of technical calculations performed and shall be
included in independent review as part of the calculation.

All applications of computer software shall be independently reviewed and
spproved to assure that the software selected is spplicable to the problem
. being solved and that all input data and assumptions sre valid and tracesble.

H
%
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Tre QA Flan incizates thet kpoendix 8 to 10 CFR Fart 50 criteria IX
(special processes), X (inspections), XI (zest control) and XIV
(inspection test and operating status) apply only to engineered items
and not to scientific investigations. No rationale is provided for
such a practice in the plan or in response to the NRC staff's RAI of
August 25, 1986. This rationale should be furnished to the NRC staff
for review.

RESOLUTION

1)

2)

3)

4)

Criterion IX. Special Processes. No changes to NNWSI/88-9 are
required. The NRC agrees with the DOE rationale for this deviation.
(See attachment for rationale) No further action required.

Criterion X. Inspection. The NRC is presently evaluating the DOE
rationale for this deviation. (See attachments for DOE ratfonale and
proposed revisions to NNWSI/88-9 to add additional requirements to

Section 111 relative tc verification activities asscciated with scientific
investigations).

Criterion XI. Test Control. The NRC will evaluate the attached
raticnale for this deviation.

Criterfon XIV. inspection, Test, and Operating Status. The NRC is.
presently evaluating the DOE rationale for this deviation. (See
attachment)
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SCIENTIFIC INVESTIGATIONS AND SPRCIAL PROCESSES

PURPOSE

The terr "opecisl” processes historically hes been applied
to processes used to produce iteas that sre physical structures.
The quality of the resultas of such processes (e.g., welding) may
ba uncertein end highly dependent on the mechanical or interpre-
tive okills of the ipdividual perferaimg the work. For these
. rcasons, edditional controls were placed on the conduct of such

work, e.g., the requirements for the procedure to be ugsed being
" subjected to added tests end the individuel being tested to
provide additioneal confidence in the skills of the worker. The
predictable results of such "special™ process controls provides
edequate confidence and reassoneble essurance that the process,
vhen applied, will provide &n end product meeting the original
design intent.

In contrest, processes used in scientific invegtigations
focus on the controlled collection, preperation and analysis of
data; the reaults of which ere intended to meet the licensing re-
quirezments for a geologic repository eas specified in 10CFRE0.
This peper discusses the nature of processes in scientific inves-
tigations, the distinction between traditionel speciel processes
and describes the controls used to ssure the quality of the dete
gatbered through the use of such processes.

DISCUSSION

Scientific investigations involve o large number of
different processes, both leboratory end field, directed to the
collection and eanealysis of date derived principally from the
naturel environment in and esround Yucca Mountein. This includes
studiez of the waste peckage environment. There are at least
four perts to eny scientific investigation; the collection of
data, the preparetion of date, its analysis and its interprets-
tion. All of these activities are controlled processes which
receive eppropriate reviews and spprovals es required by the
quality progran. We focus in this report on the first three
activities since thesce are the ones most likely to be interpreted
ag involving special processes.

The scientific studies include & wide renge of activities some of
vhich ere:

1. Cutting end retrieving core from boreholes;
2. Waxing core;

8. Identifying the minerals in & caEple of tuff through
x-ray diffraction snelysie of a powdered gpecinmen;

ENCLOSURE 2—



s a, identifyirg minerals in o sample of tuff using thin
section analysis;

5. Preparing and analyzing geophysical logs from e
horehale;

G. Deteraining ground water level through monitered
borcholes;

7. Determining the ehemistry of pore waterez extracted
from a c.re; and .

8. The sheping of a piece of core for resistivity or
induced polerize:ion measuresents.

This is a typical 1list end is not all inclusive, however,
these scientific investigetions utilize various easpalytical in-
strueents which measure some pearameter(s). The main varisble is
the paterial and it is the variability in some paremeter or
subset of parameters that is the object of the analysis. Note
that beceuse moest of this materiel is natural we do not know in
advence the paremeters and their variability. The instruments
used in enalyses provide information (output) due to a specific
response between somBe input of energy and the rateriel being
exanined. The output is the results of & set of physical end
chemicel laws that govern the interaction between the input
energy (e.g., x-ray bear of some intensity) and the material
(e.g., a mineral).

Theoretical and empiricel evidence of the adequacy of these
analytical instruments ‘with their associated procedures) to
produce the desired resuits are established in a number of ways,
principally through sppropriate calibration of the instrument and
through correlation with existing scientific literature. Giver
that the analysis is performed correctly, we are confident that
the results reflect the parameter we want to messure because
there is & large body of litereture which supporte our reeding of
the output. Further, this body of published support was obtained
through controlled leboratory processes utilizing cealibrated
equipunent and has broed eacceptance throughout the scientific
conaunity. Fundamentally, it is the mass of technical litersature
describing known responses of materiel to known physical end
chernicel laws that gives us confidence in our results.

The criteria in 10 CFR 6§60, Appendix B, reprecents e&n
adequate set of controls for the ipstrumentel analysis used in
scientific investigations without the need to categorize such
processces as special., Sections of the QA Plan which are applice-
tion to the topic of this report are:

Section I1: QA Progrem - Personnel selected gshall have
education &nd experience coemensurate with the minimum require-
nentc specified in the position description.



"section III: Scientific Investigetion and Design Control -
Criteria for the plenning, review/epproval, end perfornance of
acientific investigations are prescribed. Scientific notebooks
and/or technicel implementing procedures are used for describing
how the work is to be done end for documenting the activity.
Surveillances of gscientific imvestigations ere conducted to
ensure that procedures are follewed end documented.

Section IV: Procuresent Document Control - Technicel re-
quirepents for equipment and services used in date collection,
prepearetion and enalysis ere adequately documented.

Section V: Instructions, Procedures, Plens end Drewings -
Activities affecting quality shall be preccribed end performed in
. accordance with documented instructions, procedures, plans or
drawings. A technicel review of the documents used to implement
the ectivities is required.

Section VI: Document Control - applicable current documents
are availeble at the location where they are to be uged.

Section VII: IControl of Purchesed Items end Services -
tieesures are established to ensure thet purcheced meteriel,
equipeent and services conforz to the procurement documents.

Section VIII: Identification, Cont-ol of Items, Sanmples and
Documents - Procedures shall be developed and implemented to
ensure that semples are identified and controlled in & Bmanner
corsistent with their intended use.

Section IX: Control of Processes - Measures shall be esteb-
lished to ensure that processes that affect quality of items or
services are controlled either by instruction, procedures, or
other approprieste xeens.

Section XII: Control of HMessuring and Test Equipment --
Measures shall be esteblished to ensure that tools, geges, in-
strusents, and other measuring and test equipment used §n
activities thet affect quelity are properly controlled,
calibrated, and adjusted at specific periods to meintain accuracy
within necesscry limits.

Section XIII: Hendling, Shipping, end Storsge - Measures
shall be established to control packeging, hendling, storege,
shipping, cleaning, and preservation of materiel and equipment to
prevent demage, loss or deterioration.

Section XV: Control of Nonconforring Items -- Meagures
shall be established to control items thet do not conform to re-
Quirexments to prevent their inedvertent installstion or use.

Section XVI: Corrective Action = & corrective action syctem
{3 defined to ensure that significaent conditions edverse or
potentielly adverse to quality ere identified promptly and
corrected es soon &8 practicel. :




Section XVII: QA Records - Records that furnmish documenting
2vidzence of quality shall be apecified, prepared and maintained
132 accordance with NNWSI Adainistrative Procedures.

Section XVIII: Audits - All NWSI Project activities will
b2 anbject to plenned and scheduled interpal and external audits
to aszsure that procedures and activities comply with the overall
QA Progran and to determine their effectivemese. The audit
prograom will be suppleaented by indeperndent surveillance
nctivities.

_ It is important to recogrize then that there are contrelled
procecsses governing the collection, preparation end enalysis of
data in scientific investigations. The interest is not in the
sa3zple per ce, but in physical or chemical parenecters obtained
fron the sample. Dete is gathered from a sample the precise
parancters of which are not known in edvence. If the processes
controlling the collection, preparation and anelysis of the
aaterial are adequate and documented as having been followed
during the ectivity by qualified scientists or techniciens
(Sections II, III end V), reesonable assurance that the date
accurately represents the correct value(s) is obtained. To
further ensure the que.ity of the work, instruments used in the
date collection and analysis processes eare calibreted (Section
XII) before end efter peasurements are made.

While it is true that standards are included in the enalysis
of peterials (e.g., stendard tables for the identification of
ainerals from x-rey diffraction data), there are no stenderds for
the gample itself. That ie to say there mey or Eay not be clay
in the sanmple and ope or mBore clay mineral species may be
precent. Similarly a technicien may use standard solutions
(Kational Buresu of Standards (NBS) Standerds) to calibrate the
recording irstrument prior to & chemical anslysis. This calibra-~
tion indicetes that the instrument is reading velues within an
acceptable range and sensitivity.

The preparstion of Bany samples must meet certain stendards, but
these can be evaluated with objective tests the results of which
are pot solely dependent on the certification and/or qualifice-
tion of the operator end the procedures. For example: thin
sectiocps must be cut to a thickness of 30 picrons (evaluated by
tecognizing the eppropriate birefringence "color” of the
contrined minerels in polarized light); core specimens in regis-
¢ivity end induced polarization meecsurements Bust be shaped on ¢
nay (shape is neasureble) end waxed core wrapped at the drill
site to preserve the contained volume of fluids (preservation
determined by weighing the sample at the drill site end weighing
it at the laboratory) illustrate this. 1In all of these examples
the uncerteinty about the quality of the data (i.e., does the
panple peasure up to standards) is very low.



Lltheugh there are some parallels between control of
procegsed and special processes there are significant dif-
ferences.

1. 7he exenples cited in 10 CFR 50, Appendix B, end in NQA-1 of
tha applicatiop of epeciel proceases are focused on items that
arz to be a permonent pert of a facility rether than the
collection of deta. Speciel processcs es defined in Basic Re-
quirenent #9 ere as follows: "Special processes that control or
verify cuslity, such as those used in weiding, heat treating, end
nondestructive exsmination, shall be performed by quelified
personnel using quelified procedures inm accordance with specified
requirenents. .

- 2. The quality of the resulting items is solely a function of
the processes having been performed and tested by qualified
pergsonnel using qualified procedures. Since one cannot directly
test for the quality of the item (e.g., an item undergoing
welding), its quelity can only be assumed prediceted on the
copfidence that the material will, when subjected to the seame
process variebles as those used during process qualification,
yield the seme materiel or chemicel properties. It is necesseary
to esteblich the qualificetions of the operator through some es-
tabligshed requirements (e.g., & written certification test or a
performeance test).

The scientists and technicisns performing scientific investige-
tion ere qualified on the besis of their acedemic record and/or
work experience (Sectiom II) prior to their eppointment.
Procedures in scientific investigations receive a technical
review for adequacy and completeness (Sections II, III, and V).
Quality is further ensured through calibration of the imastruments
used in dete collection, preparation, arnd enalysis (Section XII).
Audite and surveillances are conducted to be sure that procedures
are being followed end the work properly documented (Section
XVIII).

3. The item to be incorporated cs & permanent part of a facility
nust meet certain pre-cateblished criteria, codes or stendards.
Ip speciel processes both the materials being used end the con-
trolling veriebles on the process being applied to the materials
are kpown queantities eand ere included in the ipdustry wide
stepdarde or codes required for such activities.

The paremseters for materials being etudied in scientific inves-
tigations are pot known in edvance. The purpose of the inves-
tigation is to determiine the characteristice of the mnaterial.
Except for situatio:. : where the size, emount or shepe (e.g., a ¢~
inch piece of whole core) of e semple is epecified (and these are
€l1l measureble features) the scmple itself cennot meet sonme
predetermined acceptance criteria.

The eveluation of processes in scieptific investigations involves
geveral steps. Init;ally the purpose of the process (which =ey

e .




conoioct of one or more technical procedures) Bust be detailed in
the Scientific Investigation Plan (SIP) end the adequacy of the
proczon determined through technical review. Individual
technical proccdures almo reveive a techrnical review, If a
oropcsed process is beyond the state of the ert, e peer review s
utilized. Thege review processes are mechenisas for qualifying
proceases. A review of a process must determine whether the
process is sadequate for the purpose of the SIP. Adequate as used
io seieatific investigations means that the prccess eddresses the
faoues deteiled in the SIP eand that there is sufficient
confidance that the results generated by the proceas can be used
in liccnsing, As pert of the review process, the reviewers must
détermine if the controls specified in the 18 criteria of 10 CFR
50, Appendix B ere adequately built into the technicel
procedure(s) to produce quality results (i.e., results in which
there is & high degree of confidence that they are acceptable for
use in licensing). Cealibretion of neasuring equipment, confir-
aetory or corroborative messurements by independent processes,
and the use of the 18 criteria exclusive of speciel processes
appear to be gufficient to ensure quality results in scientific
investigetions. '

SUMMARY

Processes in scientific investigations are oriented toward the
collection and the enalysis of date, not toward prepering am iten
for use as part of & permapent structure. Pre-established
acceptence criteria for semples or for the results of deta
collection end epalysis does not normelly exist in scientific in-
vegstigations. The main variaeble is the cample or material and it
ig this variebility in some perameter or subset of perameters
that is the object of an instrumentel end/or chemical enalyeis.

Process controls which have traditionally been utilized where the
product of en activity could be egensitive to the mechanicel
ebilities of the worker (es in welding) or to the interpretative
abilities (as in nondestruct ve exemipation) will pot provide
added eassurence that the results of & scientific investigation
will be substantielly more accurate. There are meny scientific
procesees used where the results do not depend on the ability or
understending of the process by the technician or scientist at
all (e.g., sutomated ultreviolet spectroscopy).

The resulte of ell scientific investigation processes used irn the
Eigh-Level Waste Repository prograx depend on the technicel
ebilities of the scientists and techniciens to apply the laws of
physics, chemistry, engincering and other sciences. This is
supported by a very large volume of scientific deta elready in
existence and eaccepted by the scientific community end regulatory
bodies. The imposition of special process controls will not
provide increased essurance that the results of a scientific in-
vestigation is more correct or accureate than those controls

currently used.




APPLICATION OF CRITERION 10 VINSPECTICH"

It is the policy of the NNWSI Froject that scientific invectigations are
congucted to discover and interpret the nature and extent of natural
phenomena. It 1s important to emphasize the words *discover®™ and

"interpret® when describing the goals of scientific investigations. Discovery
is the process of acquiring knowledge that was previously unknown.
Interpretation, of course, is the *...act of explaining the meaning of".
Scientific investigations are unique in the sense that such activities do not
have established acceptance criteria which may be used to verify conformance.

Predetermined acceptance criteria is an essential element in the conduct of
inspections. Traditionally, inspections are performed to verify conformance
of an engineered item to predetermined acceptance criteria. This same
approach is inappropriate for verification of scientific investigations
beczuse such activities rely on discovery and the interpretation of those
~ natural and physical laws of science that aid in the explanation of the
phenomena. It follows that the requirements of Criterion 10, *Inspection® are
not appropriate for use where scientific investigations must be controlled.
However, controls are necessary.

The NNWSI QAP describes a set of quality assurance requirements for
scientific investigations that when properly implemented provide 2 high
degree of confidence that the results of such activities are accurate and
complete. The approach given by the NNWSI QAP zssures the following:

- 2 thorough plan of the investigation is prepared and approved

~ 2 technical review of the plan is completed by the participant

-~ activities are governed by technical procedures or in instances
where a high degree of -.echnical expertise is necessary, the use of
scientific notebooks is required

- computer programs are verified and validated

- interfaces, both internal and external to the investigations are
identified and controlled

- surveillances, which include technical team members, are performed
to verify compliance

- a close out verification is performed by the participant to assure
adequacy and completeness

From the description of the controls given by the NNWSI QAP it is clear that
scientific investigations are activities, not items. It is also clear that
such controls are intended to capture the essence of an activity whose
purpose is to discover and interpret.



PROPOSED CHANGES TO NNWSI/88-9 VERIFICATION ACTIVITIES

Th2 following changes are proposed for the NNVSI Project QA Plan, NNWSI/88-9,
Saction III in order to clarify verification activities related to scientific
investigations:

Add nev para. 1.8 as follovs:
1.8 VERIFICATION OF SCIENTIFIC INVESTIGATIONS
1.8.1 VERIFICATION PLANNING

Planning for verification activities shall be accomplished and documented via
verification procedures, instructions, or checklists. Verification procedures,
instructions, or checklists shall provide for following:

o Identification of characteristics and activities to be yetified.
o A description of “he method of verification.

o Identification of the individuals or groups responsible for performing
the verification.

o Acceptance and rejection criteria.

o Identification of required procedures, dravings, and specifications and
revisions. |

o Recording identification of the verifier and the results of the
verification.

1.8.2 VERIFICATION HOLD POINTS

Mandatory verification hold-points shall be established as necessary. When such
hold points are established, work may not proceed without the specific consent
of the responsible representative. These hold points shall be indicated in
appropriate documents controlling the activity. Consent to vaive any specified
hold point shall be documented before work can be continued beyond the
designated hold point.
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1.8.3 REPORTING INDEPENDENCE OF PERSONNEL

yerification shall be performed by personnzl who do not report directly to the

. i{mmadiate supervisor(s) vho is/are responsible for performing the sctivity being
verified. If these personnel are not part of the formal QA organization, they
shall have sufficient authority, eccess to vork areas, and organizational
fresdom to (1) identify qual! v problems; (2) initiate, recommend, or provide
solutions to quality problems through designated channels; (3) verify

" implamantation of solutions; and (4) assure that further processing, delivery,
inatallation or use is controlled until proper disposition of & nonconformance,
deficiency, or unsatisfactory condition has occurred. Vhen these persons or
organizations vho perform the verification activities are not part of the formal
QA organization (i.e., part of line management), then quality assurance
organization shall overviev end monitor the verification activity.

Renumber existing para. 1.8 and all subsequent paragraphs accordingly.



Position Paper

TEST CONTROL

The NNWSI QA Plan (NNWSI-88/9) indicates that test control (criteria XI)
of 10 CFR 50, Appendix B) does not apply to scientific investigations. This
paper is intended to document the Project': rationale and approach to satisfy
the intent of criteria XI ‘n the performance of scientific investigations.

Test controls applied to scientific investigative type work are identi-
fied in Section III of the QA Plan wherein the documentation system is described.
The approach for this type of work is clearly di{fferent than for hardware
(engineered items) where predetermined acceptance criteria can be stipulated
during the work planning stage. During scientific. investigation planning, it is
recognized that both technical implementing procedures and notebooks or logbooks
may be used for the documentation and control of the work. The use of technical
procedures provide test methodology where it is known, however, the use of
scientific notebooks are necessary where it is not known where the work will .
proceed. In some cases, the test procedure must be developed as the research
proceeds.

The methodology of the scientific experiment requries that the equipment,
personnel and calibration requirements normally applied be used. The primary
difference is that the tests, search or experiment does not have & predetermined
acceptance of conforms—ce crit .ia. The work being performed produces & quanti-
tative or qualitative .:sult wvhich may be used in other activities.

The characteristics to be determined do not meet the traditional definition
for test control. For example, a sample may contain & number of elemeents, the
magnitude of which is unknown., Therefore, the result of the activity is the
determination of what the content is and the proportion or each element. The
application of the test methodology would most likely be through the use of a
technical procedure, however, the "conformance to acceptance criteria" does
not apply. The end product, the identification of the elements and their
magnitudes would be accepted based on the ability of the instrumentation to
identify them and quantitatively report their magnitudes. These instruments
wold adhere to the normal calibration methods using reference standards traceable
to the National Bureau of Standards.

The requirements for the identification of test requirements, character-
istics to be tested, methods and documentation are identified regardless of
whether the investigation is conducted using technical procedures, notebooks,
logbooks or some combination.

The methodology employed requires a specific format for documentation

which includes initial entries to provide a written record of the research or

experiment. During the progress of the activity, additional entries are required
" dally or as appropriate detailing information or data to a degree sufficient that
another competent individual could repeat the experiment., The final entries includ
the requirements for the signature of the experimenter and the signature of a
competent technical reviewer. All changes in this documentation receives the same
review and approval process as any other technical document. Where more than
one participating organization is involved, the interface controls appropriate
the the activity are identified and controlled. Normal surveillance of these
activities are conducted.



APPLICABILITY OF CRITERICN 14 "INSPECTION, TEST, AND CPERATING STATUS" TO
SCIENTIFIC INVESTICATION

Criterion 14 Inspection, Test, and Operating Status was developed for the
conmercial nuclear power plant industry to preclude inadvertent omission of
required acceptance tests and inspections of complex systems structures and
components prior to operation. Complex systems, such as the Residual Heat
Remova! system, could require dozens of different types of inspections (wiring,
welds, relays hangers etc.) and tests (hydrostatic pressure meggar ect). The
tracking of these individual acceptance tests and inspections and the
determination of the acceptability of the as built product required a carefully
monitored and controlled operation to assure final acceptability. This
criterion also required, for reasons of safety, the tagging of individual
valves, motor control centers, ect, to prevent inadvertent operation of the
system prior to its completion and “inal acceptance.

Scientific Investigation field and laboratory activities do not require the
degree of control that the complicated power plant activities for the following
reasons:

1) Scientific Investigation activities are relatively simple in nature

when compared to those of 2 nuclear power plant.

2) As the gnd product of Scientific Investigation is data, not a structure

system'ér comporent, Inspections (Criteria 10 and acceptance testing
(Criterion 11) are not applicable. Therefore the stationing of those

criterion is not applicable. .



The NMYSI project however, intends to meet the intent of Criterion 14, by

the implementation of other quality assurance and technical requirerents

contained in the NN#SI GAP as follows:

1)

2)

3)

4)

5)

6)

For any scientific investigation activity that is critical or complex
in nature, 2 formal documented readiness review will be held .

Data collection test planes and procedures are required to contain
mandatory hold/surveillance points at key critical areas.

Quality Assurance and technical personnel performs in-process
monitoring of data collection activities through supervisory review,
surveillance and technical/quality assurance audits.

Anomalies and deficiencies occurring during data collection are
documented evaluated, dispositioned and tracked until verification of
final resolution.

Resultant data from Scientific Investigation activities is documented,
analyzed and evaluated in accordance with the applicable requirements
of Criterion 3 to assure its validity.

Final reports on data collection activities are subjected to 2
technical or peer review in accordance with the requirements of

Criterion 3.

It is the position of the NNWSI project that these controls, while not

directly invoking Criterion 14, meet its intent in assuring the acceptability

and adequacy of data collected as a part of Scientific Investigation.



5. Fage 111-1, ¥ 1.1.1 of the QA Plan states that study plans will receive a
technical, management and QA review, but cces not cescribe any of the
details of this review. In order to evaluate whether these controls are
appropriate, this information should be furnished to the NRC staff.

RESQ_UTION

The present larguage ir NNWSI/RR-9 is acceptable. The NRC believes that
preparation of study plans sh-uld be a QA Level I activity. DOE disagrees.
This issue will be carried as an "open item" on the DOE Master Open Item
Listing. This item is c-r~sidered closed for the purpose of the NNWSI QA Plan
(88-9). No further alt:.= {s required.



8. Cpn Fencruary 11, 1628, the DOE furnished the NRC with a draft copy of the
revised HQ/OGR Quality Assurance Plan (OGR/B-3) which included the
Quality Assurance Requirements for the HLNWR Program, Revision E, dated
February 5, 1988 and the Quality Assurance Program Description for the
HLNWR Program, Revision C, dated February 5, 1938. The above noted
documents were submitted to the NRC for information and comments were not
provided to the DOS from NRC. Wher the revisions to these documents are
completed, it is our understanding that the above documents will be
formally submitted to the NRC for review and comment. DOE should assure
that the HQ and NNWSI documents are consistent with each other. This

topic will remain as an open ftem until the NRC staff completes its review
of tne above documents.

RESOLUTION

This 1tems 1s informational in nature. This 1tem 1{s closed. No further
action is required. : _
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May 14, 1985

Edward T. Baker
USNRC
Hashington, DC 20555

Subject: Section XI, Division 1 Inquiry - Referencing of SNT-TC-1A in
Section XI, IWA-2300.

Item: BC83- 176
Reference Your letter dated March 23 1983
Dear Sir -

gun understanding of the question in your inquiry, and our reply, are as
ollows: - ,

Question: Does Section X1, Division 1, 1980 Edition, with Addenda through
Winter 1981, requirement that personnel performing nondestructive examination
be quaIified with a written procedure prepared in accordance with SNT-TC-1A
1980, except as modified by IWA-2300, make the requirements of SNT-TC-1A 1980
nandatory rather than ‘guidance, {.e., "shall" is inserted in place of the
permissive "should"?

-

-Reply: Yes. It is the intent of Section XI that shalI“ is to be inserted
in place of "should" in SNT-TC-1A 1980.

Very tru1y yours, o .

'Steve Weinman ..~

Assistant Secretary, ‘Bofler and
Pressure Vessel Committee

S/ak
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3. AUDITS

* Section 2, “Scheduling,” of Supplement 18S-1,
“Supplementary Requirements for Audits,” requires
audits to be scheduled in a2 manner that provides
coverage and coordination with ongoing quality sssur-
ance program activities,. The following guidelines are
considered acceptable for scheduling audits:

3.1 Isternal Avndits

Applicetie elements of an organization’s quality
assurance program should be audited at Jeast once each
year or st least once during the life of the activity,
whichever is shorter, In determining the scope of the
audit, an evaluation of the activity being audited may
be wuseful The evaluation ‘may include results of
previous quality assurance program sudits and the results
of audits from other sources, including the nature and
frequency of identified deficiencies and any significant
changes in personnel, orgamzmon, or quality assurance
program.

3.2 External Audits -

After the award of a contract, the applicant or
licensee may determine, based on the evalustion con-
ducted in accordance with Section 5.1 of Appendix
4A-]1, that external sudits are not necessary for procur
ing items that are (1) relatively simple and standard in
design, manufacturing, and testing ind (2) adaptable to
standard or automated inspections or tests of the end
product to verify quality characteristics after delivery.

For other procurement actiéns not covered by the
tbove exceptions, audits should be conducted as
described below.

2. The applicant or licensee should perform or
ammange for annual evaluations of suppliers. This evalus-
tion should be documented and should take ints
account, where applicable, (1) review of supplie.
furnished documents and records such as certificates of
conformance, nonconformance notices, snd corrective
actions; (2) results of previous source verifications,
sudits, and receiving inspections; (3) operating experience
of identical or similar products furnished by the same
supplier; and (4) results of sudits from other sources,
e.g., customer, ASME, or NRC audits.

3. If more than one purchaser buys from a single
supplier, & purchaser may either perform or arrange for
an audit of the supplier on behalf of itself and other
purchasers to reduce the number of extemal sudits of
the supplier. The scope of this audit should satisfy the
needs of all of the purchasers, and the audit report
should be distributed to all the purchasers for whom

~ the sudit was conducted. Nevertheless, each of the

1. The applicant or licensee should either audit its

supplier’s quality assurance program on 2 triennial basis
or arrange for such sudit. In either case, the sudit
should be implemented in accordance with Supplement
18S-1 of ANSIJASME NQA-1-1983. The .trdennial period
begins when 2an sudit is performed. An sudit may be
performed when the supplier has completed sufficient
work to demonstrate that its organization is implement.
ing a3 quality sssuranée program that has the required
scope for purchases placed during the triennial period. If
2 subsequent contract or a contract modification signif-
jcantly enlarges the scope of or changes the methods or
controls for activities performed by the same supplier,
an audit of the modified requirements should be con-
ducted, thus starting a8 new triennial period. If the
supplier Is implementing the same quality sssurance
program for other customers that is proposed for use on
the suditing party's contract, the pre-award survey may
serve as the first triennia! audit if conducted in accor-
dance with the requirements of ANSI/ASME NQA-1-
1983. Therefore, when . such pre-award surveys are
employed as the first tnennial sudits, they should
satisfy the same audit elements and criteriz as those
used on other triennial audits.

| Ao LR
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purchasers relying on the results of an sudit performed
on behalf of several purchasers remains individually
responsible for the adequacy of the audit,
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In paragrapn 1.0 of the Introduction section of the QA Flan, ANSI/ASME
NQA-1-1936 is listed as one of the source documents used by COS/NV to
establish the QA Plan reguirements. The NRC staff has comparad the QA
Plan against ANSI/ASME NQA-1-1986 and have the following comments;

A. The term "Audit" in Appendix of the QA Plan does not totally agree
with the cefinition for Audit in ANSI/ASME NQA-1-1986. The NRC
staff reccmmends adding the clarification whereby audits should not
be confused with surveillance or inspection activities.

B. In Appendix D of the GA Plan, SNT-TC-1A, June 1980 is utilize:z and
applied as requirements to NDT personne) coverad by Appendix D.
This is consistent with the intent of ANSI/ASME NQA-1-1986,
Supplement 25-2 which aiso uses the SNT-TC-1A, June 1980 document.
The NRC, through Regulatory Guide 1.28, Revision 3, August 1985
endorsed ANSI/ASME NQA-1-1983, Supplement 25-2 which used the 1975
edition of SNT-TC-1A. The NRC compared the 1975 versus the 1980
editions SNT-TC-1A and found the 1980 edition to have less
requirements. The NRC through an inquiry to the ASME Boiler and
Pressure Vessel Committee (See enclosure 2), obtained an
interpretation tnat SNT-TC-1980 would be acceptable providing the
"shalls" be inserted in piace of "should." The NRC agrees with this
interpretatiorn and recommends DOE incorporate this into the QA Plan
or provide accertable aiternatives.

C. ANSI/ASME NQA-1-1983 was endorsed by the NRC for nuclear power
plants by Regulatory Guide 1.28, Revision 3, August 1985, "Quality
Assurance Program Requirements (Design and Construction)." One of
the regulatory guide positions (Enclosure 3) deals with NQA-1,
Supplement 18S-1, "Supplementary Requirements for Audits."
Additional information should be provided in the QA Plan to address
this position.

RESOLUTION

1)

2)

3)

NNWSI/88-9, Rev. 0, Appendix A, Definition of Audit will be revised to
read:

Audit. A plarned and documented activity parformec tc determine by
investigation, examination, or evaluation of objective evidence the
acecuacy of and compliance with established procedures, instructions,
drawings, and -other applicable documents, and the evfectiveness of
implementation. An audit should not be confused with surveillance or
inspection activities performed for the sole purpose of process control
or product acceptance.

NNWSI/88-9, Rev. 0, Appendix D, para 1.1 is adequate as written, It
states that SNT-TC-1A, June 1980 and supplements shall apply as
reauirements to NDE personnel.

NNWSI/88-9, Rev. 0, Section XVIII, para 1.2.1 and 1.2.2 will be revised to
be consistent with the subject Regulatory Guide position.



8. On page 1I-10, paragrapn 4.2 has teen revised tc szate ir part, "...the
QA organizetion may participate in the actual conduct of the management
assessments." By having the QA organization participate in the
assessment, it appears to be contrary to the intent of what the NRC
guidance in the Review Plan (Enclosure 4) requests i.e., an independent
maragement assessment above or outside the QA crganfzation. Acoditional
information is nezced in the QA Plan to describe how the independent
maragement assessment can be perfcrmed with the QA organfzation
participating in the assessment process.

RESOLUTION

On page 11-10, para. 4.2 the last sentence will be deleted. (See attached)
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4.0 MANAGEMENT ASSESSMENT
4.1 FREQUEMCY OF MANAGEMENT ASSESSMENTS

H Management assessments are to be conducted at least annually for

determining (1) the effectivencss of the system and management controls that
are established to achieve and assure quality, and (2) the adequacy of
rasources and personnel provided to the QA program. Management is to verify
that the QA program is being effectively implemented and that personnel are
trained to the QA requirements of the program.

4.2 PERFORMANCE OF MANAGEMENT ASSESSMENTS

Management assessments are to be performed by the WMPO and each NNWSI Pro-
ject Participant. Each organization is to develop its internal procedures for
planning, organizing, performing, and documenting the management assessment
conducted, including the analysis and reporting of the results and the tracking
of recommendations. Copies of all management assessments sre to be provided to
the Project Manager, WMPO and the WMPQ PQM. The Project Manager, WMPD will
make appropriate submittals of management zssessment reports to OC

RWM
A managsment abole or outsige the QA argapization is cesponsible fog thyy
masd t ass¥ssme ac:zxigi, igg’ﬁnggistf?:n ay\pgyé?§§p e o
pctua)/tondytt of Xhe maplgemept asglssments. < ‘ ) »

5.0 PERSONNEL SELECTION, INDOCTRINATION, O TRAINING PROCEDURES
$.1 ESTABLISHMENT OF REQUIREMENTS

All NNWSI Project participants shall establish requirements for the
selection, indoctrination, and training of personnel performing or verifying
activities.that affect quality. The requirements shall establish position des-
criptions that set forth minimum personnel qualifications and provide for
appropriate indoctrination or training or both, prior to initiation of activi-
ties that affect quality. In addition to the following requirements for indo-
ctrinztion and training, personnel performing activities that specifically re-
quire certification by applicable codes and standards (e.g., lead auditors,
inspectors, testers, nondestructive examiners, etc.) shall be '
certified in accordance with the detailed requirements specified in Appendix C,
D, or F, as applicable.

5.1.1 POSITION DESCRIPTION

. Minimum education and experience requirements shall be established and
documented in position descriptions for each position involved in the
performance of asctivities that affect quality.

REV. NO. 1SSUED SECTION TITLE PAGE NO.
0 5/19/88 QUALITY ASSURANCE PROGRAM 11-10
bl




9. Faragraph 2.3. in Seczion XI of the QA Plan has been revised to
specifically state that cnly those test pians and procecures used for
qualification tests will be reviewed in accordance with the verification
requirements defined in Section 111 for design verification. It is not
clear as to why "qualification tests" have been added. Additional
information is needed to explain why procedures for other type tests
(proof, construction, operational, preoperational, prototype etc.) are
no: reviewed.

RESOLUTION

NNWST/88-9, Rev. 0, Section XI, para. 3.3, first sentence will be revised as
follows: "Test plans and procedures shall be reviewed in accordance with the
verification requirements defined in Para. 2.4 of Section III of this
document.” :



10.

Paragrarh 1.1 in Ssction XVil of the QA Plan states that, "All records
(inzlucing superseded records) shall be retained for the NNWSI Project.”
At the March 18, 1988 meeting at NRC Headquarters in Rockville, Maryland,
it was our understanding that this retention period would be for about 50
years. The NRC indicated that they will be working with the NGA-3
Subcsmmittee to develop 2 consensus position on what records need to be
retained after closure, and for how long. Until such a pcsition 1is
developed, tne reccras retention issue will remain an open item that

will be resolved at a later date.

RESOLUTION

This item is informational in nature. This item is closed. No further action
required.




11,

At zhe March 13, 1958 meeting in NRC Keadquarters in Rockville, Maryland,
sne DOZ szated that certain information contaired in the DOE responses to
NRC's August 25, 1986 and November 21, 1986 requests for additional
information, will be included in the DOE/NV Waste Management Project
Office Quality Assurance Program Plan, WMPO/88-1. “his will remain an
open item until the NRC verifies these responses ras been fncorporated.
intc the £8-1 document. (i.e., RAI for 196-17 Question Nos. 5, 6, 10, 17,
21, 38, &3, 435, &€, and 51).

RESOLUTION

This item is closed with respect to the NNWSI QA Plan. It wiil be added to
the DOE Master Open Items Listing. «



12. Pg vi-1, ¥ 1.1, has been ravicsed tc describe cartain documents not
s.bject to Gocument control system such as inspection reperts, test
reports, calibration reports, audit reports, etc. This was also
discussed at the March 18, 1588 meeting. This exclusion of such
documents form document ccntrol appears ccntrary to the definitions
of QA Record and Document contained in Appendix A of the CA Plan.

BQUALITY ASSURANCE RECORD: An individual document or other item
that has been executed, completed, and approved and that furnishes
evidence of (1) the quality and completeness of data (including raw
date), items, and activities affecting quality; (2) documents
prepared and maintained to demonstrate implementation of Quality
Assurance programs (e.g., audit, surveillance, and inspection
records); (3) procurement documents; (4) other documents such as
plans, correspondence, documentation of telecons, specification,
technical data. books, maps, papers, photographs, and data sheets;
(5) items such as magnetic media; and (6) other materials that
provide data and document quality regardless of the physical form or
characteristic. A completed record is a document or (and
documentation) that will receive no more entries, whose revisions
would normally consist of a reissue of the document (or
documentation), and that is signed and dated by the originator and,
as applicable, py approval personnel."

WDOCUMENT: Any written or pictorial information describing, defining,
specifying, reporting, or certifying activities, requirements, pro-
cedures, or results. A document is not considered to be a Quality
Assurance Record until it satisfies the definition of a Quality
Assurance Record as defined in this Appendix."

RESOLUTION

NNWSI/88-9, Rev. 0, Section VI, para. 1.1 will be revised to delete the
paragraph which begins: "Documents that are not subject to document control
requirements...® (See attached) This action is appropriate since adequate
document control measures exist in NNWSI/88-9.
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SECTION VI

DOCUMENT CONTROL

1.0 DOCUMENT PREPARATION, REVIEW, APPROVAL, AND ISSUANCE
1.1 METHODS

T The preparation, review, approval, and issuance of documents such as

instructions, procedures, plans and drawings, including changes thereto, shail
be controlled through the implementation of methods that assure that only
correct documents are used. Document control shall be applied to the
following: '

o Documents containing or specifying quality requirements.

o Documents that prescribe activities affecting quality.

Documents that are.not subject to document control reqq;fements such as
insp tion reports, test reports, calibration repaorts, sudit reports, ete.,

1) subject to<the records contro! requirements specnfled in Section XVII
of h{f document., ~ -

~

J

The document control system shall be documented, and the QA organization
shall provide the appropriate review, resolution of comments, and concurrence
with respect to quality-related aspects of the documents.

1.2 IMPLEMENTATION
Implementation of document control shall provide for the following:

o Identification of documents to be controlied.

o Identification of assignment of responsibility for preparing,
reviewing, approving, and issuing documents.

o Review of documents for technical adequacy, completeness; correctness,
and inclusion of appropriate quality requirements, prior to approval
and issvance,.

o A method for the removal or marking of obsolete or superseded
documents to prevent inzdvertent use.

o A method for assuring that thé correct and applicable documents are
available at the location where they are to be used.

o A master list or equivalent to identify the correct and updated
revisions of documents.

o Coordination of interface documents.

REV. NO. 1SSUED SECTION TITLE PAGE NO.

o 5/19/88 DOCUMENT CONTROL VI-1

RS




A3dizicnal Items to be Discussed at July B, 1988 Meeting
wnich Require (larification or Providec fer .nformation Purposes

1. In the QAP (pg xxviii, 7 2.4, xxxi, ¥ 2.8.1), SAIC is identified as an
integrating contractor doing safety-related work. It 1s not clear what
QA program tney are wcrking to.

RESOLUTION

NNWSI/83-9. Introduction, page xxviii (last paragraph of 2.4) will be revised
to read: “SAIC/TEMSS provides broad technical, operational, and managerial
support for NNWSI Project activities and performs these functions in
accordance with the requirements of the WMPO QAPP."

2. Pg. 1I-1 of the QAP identifies an "unusual occurrence.” What is this and
why isn't it identified in Appendix A for terms and definitions?

RESOLUTION

NNWS1/8E-9, Section II, third paragraph of 1.0 which establishes requirements
for unusual occurrence reporting will be removed in its entirety.

3. Pg. 1I-2, 9 1.4 deletes “"primary data" in (2) places. Why has this been
deleted and is the intent still to meet the definition of primary data in
Appendix A?

RESOLUTION

The term “primary data" was removed since existing data 1s not considered to
be "primary cata" until qualified per NUREG-1298. This item is closed. No
further action is required.

4. No action required but for future QAP revisions and submittals, NRC
requests all changes be {dentified with vertical bars. There were many
changss mace in 88-9 that didn't have vertical bars tc {dentify such
changes.

RESOLUTION

This item is information in nature. This item is clased.

5. Pg. II-11, © 5.1.4 of the QAP has deleted after "quality affecting
activities" in the lst sentence ":<hat are complex in nature (i.e.,
assignments where it {s deemed necessary to develop and demonstrate
initial proficiency." Instead, after "quality affecting activities', the
words, “if needed" have been added. Why this change?

RESOLUTION

It was clarified that this change was made for consistency with NQA-1, Basic
Requirement 2 (next to iast paragraph). Assurance that personnel are
appropriately trained is accomplished viz NNWS1/88-9, Section II, para. 5.1.2.
This item is closed.



6. Fg v-1, € 2.0 ir 1%-17 used to reguire an independant technical and QA
review ¢f all instructions, drawings, and procedures. 828-5 now states "A
review of all...". Why the change?

RESCLUTION

NNWSI/28~-3, Rev. O, Section V, para. 2.0 will be revised to read: "An
independent review of 211 instructions, procedures, plans and drawings shall
be performed by the originating organization to assure technical adequacy and
inclusion of apprepriate quality requirements.”

7. Pg XII-1, 1 2.1 has deleted, "The type, range, accuracy, and tolerance of
a measuring device snall be specified in test and inspection documents.
Why delete and where else is this covered?

RESOLUTION

NNWSI/88-9, Rev. 0, Section XII, para. 2.1 will be revised to add the
following sentence after the lst sentence: "“The type, range, accuracy and
tolerance of a measuring device shal) be specified in test and inspection
procedures.”

8. Pg. XVilI-5, fis 2.1 and 2.3 nave deleted portions pertaining to
surveillance. Why and where else covered?
RESOLUTION
NNWSI1/88-9, Rev. 0, Section XVIII, para. 2.1 and 2.3 will be revised to read:
2.1 PLANNING
Surveillances are to be performed to written checklists or surveillance
plans whenever practical. The documentation shall identify
characteristics, methods, and acceptance criteria, shall provide for
recording objective evidence of results, and accuracy of the equipment
necessary to perform surveillance. The specification of acceptance
criteriz related tc surveillances may be as simple as "to verify proper
implementation of procedures" or "to verify conformance to
requirements”.
2.3 RECORDS
As a minimum, surveillance records shall identify the following:
© 1Item or activity.
© Date of surveillance.
°© Name of individual performing the surveillance.

© Jdentificatior of the organization(s), activities, or items
surveilled, including the name or names of personnel contacted.



© Descripticn of ary deficiencies, nonconformances, and potential
quality proolems idantified during the surveillance.

© Surveillance criteria.
° Equipment used during the surveillance.
© Results.

© Acceptance statement.

9. In RAI #13 for 196-17, NRC requested a description to assure the design
definitions between 10 CFR Part 50 Appendix B were compatible with 10 CFR
Part 60 and the Atomic Energy Act of 1954. The response still is not
clear as to what controls will be in place to assure the applicable QA
requirements of Appendix B will be applied to each stage of design
development, 1.e., from conceptual design to final design.

RESOLUTION

NRC is presently evaluating the DOE rationale on the design phases.

10.

The QA Plan states that design pnases shall be assigned a Quality
Assurance Leve) prior to execution in accordance with methods specified
in the NNWSI Project Administrative Procedures Manual. The NRC staff
will review those procedures to determine if they are consistent with
NRC guidance and requirements.

RESOLUTION

NRC is presently evaluating the DOE rationale on the design phases.

11.

In the process of the NRC participating in observation audits, we have
had the opportunity to perform a brief overview of the DOE contractor QA
Plans. We have noticed that the contractor QA plans tend to repeat the
19€-17/8£-9, reguirements verbetum, without providing the necessary
details of how these requirements are implemented. The NRC staff
reaiizes that certain of the details will be fn the particular QA pian's
implementing procedures. However, for the NRC staff to perform an
acceptance review, we do look for a certain amount of detail to be in the
QA Plan to assure that the regulatory framework for quality assurance is
sufficiently described in order to form a licensing basis. This is
particularly true in the area of organization where insufficient detail
has been provided to identify the organizational elements functioning
under the QA organization, their responsibilities, and authority. Also
not described in sufficient detail, are all the organfzational elements
involved in performing quality affecting activities. Consequ- =1y, NRC
encourages the DOE. prior to submitting their contractor QA p..7s to the
NRC for review, that sufficient detail is provided in how the QA program
will be impiemented.

RESOLUTION

This item is informational in nature. This item is closed.



NEW ITEMS ASKEC RZSULTING FROM:

o NQA-1
o NGA-3
o Draft R Plan

1. NQA-3, Draft 3, Revision 1, has what the NRC staff belfeves an acceptable
section on corrective action (Section 16, Enclosure 5). It contains
provisions which address trend analysis, reporting and resolving quality
problems, and recurring quality problems. Although not required, the NRC
staff recommends DOE look at this section for inclusion into their QA plan.

Similarly, NQA-3, Supplement 35W-1 (Enclosure &) contains provisions which
address supplementary requirements for design data control. The 1984 NRC
High~Level Waste Review Plan did not address this subject at the same
level of detail. Consequently, the NRC also recommends DOE look at this
section for possible inclusion into their QA Plan.

RESOLUTION

DOE will consider this item during future revision of NNWS1/88-9. There is no
impact on NNWSI/88-9, Rev. 0. This item is closed. It should be noted that
NRC is not suggesting enaorsement of NQA-3 but simply suggesting that DOE
consider these items.



. ANSI/ASMZ NQA-3 Draft 3, Rev 1
" 15 CORRECTIVE ACTION

The provisions of NQA-1 Basic
Raquirement 16 shall apply, with the
following additions, modifications, and
amplifications. -

16.1 TREND ANALYSIS

Trend Analysis shall be performed to
the following requirements.

(a) Audit reports, surveillance
reports, quality deficiency reports and
related documents shall be analyzed to
identify quality trends significant to
quality. Trend analysis shall be
performed in a manner and at a frequency
that assures quality trends are
jdentified and evaluated for root cause,
effect on product or service, and for
appropriate action.

(b) Trends determined to be
significant to quality shall be reported
to the organizations responsible for
corrective action.

- 16.2 R;:BRIJNG AND RESOLUTION OF QUALITY
PROBLEMS
Significant quality problems and
conditions which adversely affect
quality shall be identified, reported and

13

corrected in accordance with the
following requirements:

(a) Specific criteria shall be
developed for identifying significant
quality problems, unusual occurrences and
adverse conditions.

(b) Management information, including
lessons learned from significant quality
problems, unusual occurrences and ‘
adverse conditions, shall be routinely
disseminated to all affected
organizations.

(c) Existing, developing, or
potentially out-of-control quality
conditions shall be promptly reported to
upper management for evaluation and
action.’

(d) Upon discovering or receiving
notification that a significant quality
problem, unusual occurrence or adverse
condition exists, the following actions
shall be taken:

(1) Take timely actions to
remedy the specific
condition.

. (2) Determine causative factors.

(3) Take appropriate action to prevent
- recurrence including review,
evaluate, and revise controls if

necessary.

ﬂdiféz"! 5



" ANSI/ASME NQA-3 Draft 3, Rev 1

(4) Assess and document
impact on completed work.

16.3 RECURRING QUALITY PROBLEMS

For recurring quality problems where
corrective actions have not been
effective, management, as needed, shall:

(a) Determine the events leading to the
quality problem's occurrence;

(b) Develop an understanding of the
technical and work activities associated -
with the quality problem;

(c) Ascertain the quality problem's
generic implications;

(d) Determine the extent to which
similar quality problems, or precursors
to the problem, have been récognized by
the responsible organization, the
effectiveness of Agy corrective actions
that were taken, and recognition of any
generic impiications and impacts on
completed work; '

(e) Consider stopping work associated
with the applicable activity; and

(f) Recommend remedial actions that can
be taken by the responsible organization
to preclude recurrence. : '

17

LITY ASSURANCE RECORDS

f HQA-1 Basic
ement 175-1 shall

The provisioﬁ
Requirement 17 and S

14

hoply, with the following additibns,
madifications, and amplificatiofis. '

17 . 1\SAMPLES

For A nuclear waste reﬁosi ory, QA
records \include geotechnical samples, or
other materials that support data.

17.2 REFERENCE RECORDS

Documents &nd samples /referenced by
final reports\ except yeadily available

- references such as enfyclopedias,

dictionaries, ehginegrs handbook,
national codes ahd ftandards, etc., shall
be retrievable from the QA records
system,

17.3 CLASSIFICAZION QF RECORDS

In lieu of £lassifyipg QA records as
defined in Sgppplement 1VS-1 Paragraph
2.7, QA recprds for nuclear waste
repositorigs shall be classified as
Post-Closyre, Lifetime, o Nonpenmahent
in accordance with the criferia specifiec
below.

(2) post-Closure QA Records\are those
records that would likely be cdnsulted by
potengtial human intruders to idegtify
the flocation of the geologic repogitory
opgrations area, including the




.ANSI/ASME KQA-3 Draft 3, Rev 1

: SUPPLEMENT 3SW-1
- SUPPLEMENTARY REQUIREMENTS FOR DESIGM DATA REQUIRING CONTROL .

1 GEHERAL

This supplement provides amplified
requirements for control of data
processing used in design development of
engineered systems, characterization of
natural systems, and performance
assessment for high-level nuclear waste
repositories. .It supplements the
requirements of KQA-1 Basic Réquirement 3
and Supplementary Requirement 3S-1 when
and to the extent specified by the . -
organization invoking this Standard.

2 APPLICABILITY

This supplement applies to all phases
of data processing which affect the
quality of data. These phases involve
planning, collection, recording,.stOrage.
transfer, reduction, analysis,
validation, and reporting.

3 PLAHRING
The intended use of the data shall be

documented before collection 2s part of
the planning for data processing. Any

20

repeated.

alternate use of the data shall be
evaluated for appropriateness and the
Justification documented. Planning shall
assure compatibility of data processing
with any conceptual or mathematical
models used at each applicable stage.
Planning shall establish provisions for
data quality evaluation to assure data
generated are valid, defensible,
comparable, complete, representative, and
of known precision and accuracy.

& DATA COLLECTION AND ANALYSIS

Practices, techniques, equipment, and
both manual and computerized methods used
to obtain and analyze data shall be
verified to assure they are technically
sound, and selected properly.l Controls
shall be estabiished for these processes
to assure they are properly used and are
free from tampering to maintain data

-~ integrity.

Data Collection and analysis shall be
controlled by procedures of sufficient
detail to allow the processes to be
Where appropriate, quality.
control checks shall be performed using

{m/{//z{ é



_ANSI/ASME NQA-3 Draft 3, Rev i

recognized methods such as replicate,
spike, and split samples, control charts,
blanks, reagent checks, replication of
results, or alternate analysis methods.

4.1 Data Transfer and Reduction'

Data transfer and reduction controls
shall be established to assure data
transfer is error free (or within a
prescribed permissible error rate) to
assure no information {s lost in transfer
and that the input is completely
recoverable from the output. Examples of
data transfer include: copying raw data
from a notebook into a computerized data
form or copying from computer tape to
disk. -

A11 processes which change eithier the
form of expression or quantity of data,
values, or number of data jtems (data
reduction) shall be controlled by
prescribed methods which allow for the
validation of the conversion process.

S DATA TRACEABILITY AND IDENTIFICATION.

A1l data shall be recorded so that they
are clearly identifiable and traceable to
the test, experiment, study, or other
source from which they were generated.
Identification and traceability shall be

21

" {nadvertent use.

maintained throughout the needed lifetime
of the data.

€ DATA RECORDING, STORAGE, AND
RETRIEVABILITY

The method of data recording (e.g.
laboratory and field notebooks, log
books, data sheets, computerized
instrumentation systems, etc.) shall be
controlled to avoid data loss and permit
retrievability. Controls shall be

~established to assure data integrity and

security {s maintained wherever data are
stored. Controls shall prescribe how
specific types of data will be stored
with respect to media, conditions,
location, retention time, and access.
Data shall be suitably protected from
damage and unintentional destruction
during their prescribed l1ifetime and
readily retrievable from wherever stored.

7 COHTROL OF ERRONEOUS DATA

Data that is ﬂetermined to be
erroneous, rejected, superseded, or

otherwise unsuited for their intended use

shall be controlled to prevent their

’ Controls shall include
the identification, segregation, and
disposition of inadequate data. The
basis for the disposition of erroneous
data shall be justified and documented.



NQA-1 9upp1ement 35~1, Section 2 0, Design Input should be applied to
existing data and chl1fied data pr1or to their use as inputs to de<1gn
(NRC Staff) (New SRP Pg 1II-6 #111-1.9)

Ty,

REFERENCE: Page 11I-7, ¥ 2.2 of the QA Plan, "Design Input,” does the
DOE apply design input to existing data prior to their use as inputs to a
design? It appears this paragraph in the QA Plan implies this.
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3. Pa of the new KP, NCA-1 Supplement 3S-2, Section 3.1,
D2 Ze applied 1o design and ZJata anlyses. (NRC STAFF)

~

ce
si

Page I11-8 % 2.3 of the QA Plan provides a description for design ]
aralysis. Does this include provisions to assure aesign analysis will be
appliad to desigr anc data aralysis?

RESOLUTION

NNWS1/88-9, Rev. 0, Secticen III will be revised to irclude a section on
ScientiTic Investigation [ata T-=erpretaticn and Analysis as follows:

INTERPRETATION/ANA VSIS DOCUMENTS

Interpretation/analysis shall be performed in a planned. controlled, and

documented manner. interpreation/analysis shall be performed and

documented in sufficient detail as to purpose, method, assumptions, input,

references, and units such that a technically qualified person may review,

understand, and verify the analysis without recourse to the originator.

These documents snali be legibie and in a form suitadble for reproduction,

filing, and retrieva!. <{Calcuiations shall be identifiatle by subject,

originator, reviewer and date.

DOCUMENTATION OF INTERPRETATION/ANALYSIS

Documentation of interpretation/analysis shall include the following:

© Definition of the objective of the interpretation/analysis.

© Definition of input and their sources.

¢ A listing of appiicabie references.

© Results of literature searches or other background data.

© Identification of assumptions.

© Identification of any computer calculation, including computer tyre,
program name, revision, input, output, evidence of program
verifizatfon, and tne pases of application to the specific problem.

© Signatures and dates of review and approval by approriate personnel.



4, Material: A substance or combination of substances, such as parts,
components corsumadbles, rock samples, and fiuid sampies. (Now RP
definition)

Activities related tc Identification and Control of Materials, Parts,
and Components (17.i.€) are acceptable if:

fontrols are estaplished and described to identify and cortrol
materials (including consumables), parts, and components including
partially fabricated subassemblies. The description should include
organizationa) responsibiiities. (Reactor SRP, item 8A)

Describe the QA controls that the DOE applies to consumables. (Backup
information attached as Enclosure 7).

RESOLUTION

DOE will evaluate this ftem and provide 2 response to NRC. There is no
present impact on NNWSI/88-9, Rev. O.



" U 24 174

Eoyce B. Crier, AD/CIO:R0

L_COR‘?IRL‘L A'D IDENTITICATION OF WEZLDING MATERTALS -

S

In your lettar of =7 17, 197&, you noted that various opinions exist
within Dagulatory on the reguirazusent Zor haat or lot traceability of
volding £411cor material used in the fabricaticn and coustruction of
tuclazr plants azl you requasted thnt a clearly stated Reoul.‘:tory
position regarding this mattar be establ.shad.

In this vegard, Rogzulatory require:::enta for the icen::!.fica:ion of
veldiag £11lexr matexial arc covered in Appendix B ard Seetien 50.55a
of 10 CFR Part 50.

. Criterion VIII of Appezndix B requires that measures be established : o
. for the identificatiou and ccatzel of materinl, that these measures '
asgure that identification ol the item is mointzined by heat number,

pnr: neaber, serizl mumber, or other appropriate peans throughout the
febrization, erection, iastallation end use of the item, and that

th»se peasures be designed to prevent the use cf Incoxrect or uefec.ive

materials.

- - - - . - . . - -
. - - -

Secticn 50.55a requires that comporents which are part of ths reactor
coolant preszsura boundary mzet the requireserts of Section III of the
ASID2 Boller and Pressure Vessel Code or its predecessor (USAS D3l.7,
draft ASME Code for Puups and Valves, etc.) dependent oz the coustruction
permit date of the reactor plant. Although several erticles of Section
I1I relate to the question, the controlling article is 1B 4000, Pabrica-
tion a2ad Ins*=llation Requirements, in vhich ¥B-4122 calls for welding
uaterials to be identified and contrelled so that they can be traced to
cach component and/or installation of a pipinz systen, or else a control
procedure be employed to easure that tha specified paterinlis sre used,

We believe that requirements of Appendix B spd Section III of the ASME
C*dc are co-zsistcn' in that the use of “controlled procedures,” and

“sppropriste wa2ans® other than "hast number" control arz permitted to
insure that the “correce,” “specified,” materials are used.

&%f«%f 4
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Boyce H., Crier . 2w

It should be noted, however, that heat nuxber control may be required
for othzar recasons such as the need to naintzain surveillance in the
reactor vessel belt lire rezion. Also, undzr some circimstances heat
nuuber control is the only practical method of gssuring that tha .
correct naterial is used. For example, in sutnmerged arc welding the
corbination of flux and weld material used for production welding must
‘be the sane combination of nmaterials that was used for the nar.erial
qualifyin; tasts.

It should be fu:t"xer noted that the meaning of cort'col procedure as .-
usad by Section III of the ASME Code s not been establighed znd is
presently left to the discretion of the ASME survey teaa and the '
inspector. In this regard AS:{E is preseantly organizinz a work group
to prepare an appendix to Section IIT that would cover contrel pro-
cedure in detail. Ve propose that lr. . J. Collins of your staff,

vtho 1s a menber of the task group preparinz ANSI Stendard W45.2. 1.7,
"Quality Assurance Requircments for Control of Welding for Nuclear
Power ‘Plants," also serve on this ASHE work group since both subjects
are closely related, .- :

In summary, Regulatory requirements for .the idantification and coatrol
of naterials permit the use of means other than hest trsceability for
control of weldinz filler material., Ye propose to establish gridence
on approprizte contral procedures through cooperation with the ASME
Boiler and Pressure Vessel Code a2t which tine 2 clearly stated
R.eoulatory positicn nmay be properly disseminated to the Licensees,
A%E's, 1SS suppliers zrn:l others as appropriate. )

. " o Robert.' o ilinozue, Teputy Direcctor
. Directorate of Regulatory Standards
DISTRIBUTION: . = . '
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QAB POSITION STATEMENT NO. L/E2 drézéa/c )

TR TECINES LRI
Subject: Expendable and/or Consumable Items

Policy: Expendable and/or consumable items whose quality is necessary
. for the functional performance of safety-related structures,
systems, and .components shall also be classified as safety-
related, and thus subject to applicable provisions of Appendix
B to 10 CFR Part 50.

Implementation: Include in our requests for additional information on
future PSAR, FSAR, or generic QA program reviews the
following: :
How do you assure the service quality of those
expendable or consumable items nccessary for the
functional performance of safety-related structures,
systems, or components?

Our acceptance should be based on documented provisions
that considers the significance of these items to safety
end establishes a requirement to check and document service
quality at an appropriate time,

. Discussfon: The consideration of expendable or consumable items as
safety-related arose in connection with fuel o0il and lube
oil for the emergency diesel generators. Appendix B states
that " 'QA' comprises 2ll those systematic actions necessary
to provide adequate confidence that a2 structure, systen,

~ or component will perform satisfactorily imservice." There-
fore, the quality of expendable or consumable itecms must be
assured in an appropriate manner. Examples of this are es
follows: ‘

/ ‘ 1. Wéld rod whose quality or specificafion could effect
the integrity of structuras, systems, or components.

- 2. Tendon grouting and grease whose composition could.
affect long term corrosion of structural tendons.




0il used in hydraulic snubbers and emergency diesel
generators whose composition could affect functional 5
performance.

4. TFuel oil where quality could affect starting capability .~ 0/ ,L
and functional performance of diesel gecnerators. I)
.tV |

5. Boric acid where quality cannot be verified by normal :
) 5 ’f

operational parameters. . -6 R 1:,./
/;/4’( 4"’/‘/,';4%/ —_ d},bL \? 'u’ @J !,(4/ ‘
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5. Page 11-6, ¥ 2.2.3.1 has inadveriently omitted “performance confirmation”
as required by 10 CFR 60.151. This is correctly stated in the
Introducation, pg xxii, ¥ 1.0.

RESOLUTION

NNWS1/82-9, Rev. 0, Section II, page 6, Para. 2.2.3.1, 4th sentence will be
revised to read:

“QA Level I control and dccumerntation must be applied to activities, including
data collection, investigation, performance confirmation analysis, design,
construction, fabrication, operation, decommissioning, or sealing when they
are specifically concerned with the protection of the public's health and
safety with respect to a radiological hazard."



6. The QA Plan does rot address in detail, what archival controls will be
afforced for sampies and the protection period during which additional
jnformation or analysis by the DOE, NRC or state may be needed, or durir;
which natural, time-dependent deterioration processes inherent to the
sample materials have not destroyed or substantially changed sample
properties. The NRC staff recommends the DOE review the guidance for
sample management in graft NQA-3 (Enclosure 8) and consider using such
guidance for the waste management program. Note: The draft OCRWM
revised QA Plan, 2/5/88 considers certain samples as QA records
(Enclosure 9) and therefore, falls under the control of the QA record
program controls. (New RP Pg XVII-12 § Xv11.5.1)

RESOLUTION

The present requirements of NNWSI/88-9 are adequate for sample control
(Reference Section VIII, Part B). The NRC will review/comment on the Sample
Management Plan when this document has been finalized. This item is closed.
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31/ASME KQA-3 Draft 3, Rev 1

ply with the following additions and
smplifications.

8.1 SAMPLE MANAGEMENT

(2) Samples shall be identified and
controlled in a manner consi{stent with
their intended use. Such controls shall
define the responsibilities, (including
interface between organizations) for
collection, identification, traceability
and preservation of samples; including
archival samples; for test allocation,
and disposition of samples; and the
generation of assocfated records.

(b) Samples shallnbe identified by
placing the identification directly on
the samples when possible, or on their
container, or on a Tabel or tag dttached
to the samples or their container.
Semple identificaticn shall be verified
and documented prior to release for
testing or analysis. -

'w; (c) Identification systems shall aﬁSure

documented traceability of samples from
the initial source, through final
disposition. Measures shall be tzken to
preclude the use of samples that have
lost their identity.

(d) Represen;gtivé archival samples
shall be maintained from difficult to

10

repeat sample collection activities such
as principal bore holes.

.9 CONTROL OF PROCESSES

The provisions of NQA-i Basic
Requirement 9 and Supplement 95-1 shall
apply for those activities affecting
quality considered to be special

processes, and shall be supplemented as
follows.,

(2) Factors to be considered in
determining if a site characterization
activity {s a special process shall be
defined and used as appropriate for each
special process determination. Examples
of special process evaluation factors
are:

(1) Direct inspection of the process ¢
its results cannot be performed.

" (2) Results of the activity (i.e.,

product) cannot be tested to
detzrmine acceptability.

(3) Process critical parameters exist
which, if changed, require -
}equalification of personnel,

~ procedurss, and/or eguipment.

(4) Personnel qualifications or
'training réquirements are in exce
of those normally required.

é’MA{%ZF V-4



- S (1) Siting and Site Characterization Records

: gggé Dril1l hole testing procedures
5 Drill hole drilling procedures
Drill hole location surveys or maps
Dril1l hole logs and samples :
Drill  hole test results - (including evaluatfons and
il ' {nterpretations.
Geophysical logs and data
Geophysical test results
~ . Self-potential (electrical) logs and data
Caliper logs and data
1 Radfoactive logs and data (gamma, spectral-gamma, neutron-gamma)
Lithologic logs and data
Seismic and resistivity survey procedures
Seismic and resistivity location surveys or location maps
Seismic and resistivity logs and data
- Seismic and resistivity test results (including evaluations)
Laboratory testing procedures
Laboratory record books
- Laboratory testing data and data processing
Geologic maps and supporting data
Geologic 1ibrary samples
Geologic and soil sampling procedures
Geologfc test results
In-s{tu test results
Logs, maps, and geophys1ca1 data in support of subsurface
correlation -
Trench I?gs) and data (1nclud1ng location surveys, maps, and
results
Aerial mapping records (photographs and interpreted overlays)
Microseismic records (paper or magnetic tape)
Remote {magery reports and results z.
Groundwater and hydrologic regime maps and data (1nc1ud1ng
results)
Seismicity maps and supporting data
Fault maps and supporting data
Epicenter maps and supporting data -
Isopach maps and supporting data .
Model definition and development reports  ”
- . "Model acceptance criteria reports
. Model verification reports
| - Hodel exercise reports and results
Hydrogeologic test procedures
Hydrogeologic test results and data
Atmospheric test procedures .
{ . Atmospheric Test results and data
Environmental study evaluations and results
Site characteristics reference documents
. Test deviation records
Unusual occurrence reports

c .
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Apperdix B to 10 CFR Fart 50 requires that tools, gages, instruments and
ohter measuring and testing cevices used in activities affecting qualisy
are properly calibrated. This includes measures to assure that
calibrating standards have a greater degree of accuracy than the
standards being calibrated. NUREG~0800 provides guidance in this areas
follows:

Catibration of this equipment should be against standards that have
an accuracy of at least four times the required accuracy of the
equipment being calibrated or, when this {s not possible, have an
accuracy that assures the equipment being calibrated will be within
required tolerance and that the basis of accepzance {s documented
and authorized by responsible management. The management authorized
to perform this function is identified.

Calibrating standards have greater accuracy than standards being
calibrated. Calibrating standards with the same accuracy may be
used 1f it can be shown to be adequate for the requirements and the
basis of acceptance is documented and authorized by responsible
management. The management authorized to perform this function is
identified.

In addition, the February 24, 1988 Draft 2 of IEEE 498 (Requirements for
the Calibration and Control of Measuring and TEst Equipment used in
Nuclear Facilities) requies the following:

5.1 Adequacy of Reference Standards

Reference standards used for calibrating measuring and test
equipment shall have calibration ranges, precisions and accuracies
such that the measuring and test equipment and ultimately the plant
equipment and ultimately the plant equipment cn be calibrated and
maintained within the required tolerances.

In general, the inaccuracy of the reference standards shall
contribute no more than one fourth of the a -wable measuring and
test ewuipment tolerance. That is, reference standards utilized to
calibrate measuring and test equipment must have an accuracy four
(&) times greater than the measuring and test equipment being
calibrated. This is depicted in Attachment A to this standard.

The rationale for deviating from these requirements shall be
justified and documented. |

The consideration of the above positions, we do not see any provisions in
the QA Plan to assure calibrating standards used in the NNWSI Project
have a greater degree of accuracy then the standards being calibrated.

It would be preferable to include such a description in the 88-9 QA Plan
since these requirement will be transmitted to all the DOE contractors.



RESOLUTION

NNWSI/88-9, Rev. 0, Section XII, para. 2.2 will be revised to add the following
sentences:

ncajibrating standards shail have aqual or greater accuracy than ecuiopment
peing caliprated. 2 ‘brating standards with the same accuracy may be used
{f it can be shown tc ce adsguate for tne requirements and the basis of
acceptance is documented and authorized by responsible management. The
management authorized to perform this function is identified.
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‘Ralph Stein, Acting Associste Director, Systems Integration & Regulations, HQ
(RV-30) FORS

AMENDED RESPONSE TO PREVIOUS RESOLUTIONS TO NUCLEAR REGULATORY COKMISSION
(NRC) COMMENTS ON NEVADA NUCLEAR VASTE STORAGE INVESTIGATIONS (NNVWSI) PROJECT
STANDARD OPERATING PROCEDURE NNVSI §0P-02-01, REVISION i

References: (1) Letter, Gerts to Rale, ded. 1/5/68
(2) Letter, Youngblood to Etein, dtd. 3/24/88— 4y M, 3i6[88

This letter {g to smend certain previous Vaste Nanagement Project Office
responses to NRC comments on NNVSI Project S0P-02-01, Rev, 1, and to clatify
certain agpects of the NNUSI Froject Quality Assurance (QA) Program. The
amendments srq the result of & comment resclution meeting held with the NRC in

JUL-B5-'68 12:560 1D:SAIC LAS VEGAS & 1 TEL NO:722-754-7003 #3504 PO2 ;;?

Vashingt .C. on Mareh 18, 1968, The amended responses are conteined in
 Enclosure 1 to this letter and each aupersede sur previcus response to &
patiiculer onsle - .
' tor cstab. Tenents

Rev,
is

_ y Eofteate UA taqu :
propo:ed to qdd Appcn,tx B to the ‘QK:PIln"RRV§f788-9. Rev.

 Yoftvare Tequ {Icontaing proposed changes to
8ﬂ7§178§3§I’EE%TT D to ¢ clar verification sctivities related to scientific

.___inxea;isutinna4__znnloaur provides_the HNVSI Project rationale regar ing

the essignment of Quality Lavels to design sctivities,

————————

If you have any questions or require additional infornation. pleases contact

James Blaylock at PIS 544-7913.
’ 022
Carl P, Gertj. Project Manager

VHP0O1JB-2478 izfy’ﬁasto Kanagenent Project Office

Enclosurest
3. Amended Responses
2. Sctentific Investigations
and Special Processes
3A. Proposed Changes to NNVE1/86-9
Regarding Softvare QA
28. ;roposcg %gdition oﬁuﬁsg;gg§x9
+ Propose anges to -
Regarding Verification Activities SAICI T& MSS
5. The Assigrment of Quality Levels
to Design Activities JUN23 1688
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-determined to La {mportant to safety or wvaste faclation, or both, and are

- s

AMENDED RESONSES

1) PERFORMANCE ALLOCATION

Reference WHPOs JB-813, dated 1/5/88
Section III, Comment B

NRC Comment

Performance requiremente should be specified for repvsitory system components to
support (1) identification of vhich {tens are fmportant to safety and vhich
itens are Important to vaste isolation, (1) establishment of & graded QA

epproach, end (3) establighment of date gathering and anslysis needs (3.2).

Revized VHPO Basgon;l.

The preliminary requirements for each performance and design {esue are found in
the igsue resolution strategy sections of the Site Characterization Plan. The
NNVSI Project QA Plan, NNVS1/88-9, Rev. O Section II, Para. 1.5, establighes £
requirements for the formulation of e Q-list. A Q-List ir & 1ist of geclogic:

repository structures, -systems, components, and activities that have been

thereby subject to the highest quality assurance level (QA Level I) of the
forms) NNWSI Project QA pregram. Revigion O of NNWSI/E88-9 added a requirementy
that the Q-Lirt procedure describe the Probablistic Risk Assesament (PRA) .
techniques and performance allocation methods used for identifying Q-Listed4
ftems and activities. 3 A RSN

T A e e I it i P e

P

_ 2) PBER REVIEW ) .

Feference WMPOs JB-8131 dated 1/5/88
. Section 1;1. Conmnent B

NRC Comment L. -
Por design ocr design sctivities that involve use of untried or state-of-the-art
testing end snnlysio procedures and methods, or vhere detailed technical

.criteria and roquirements do not 2xist or are being developed, @ peer reviev
should be conducted. The procedures defining the selection process for a peer

group, and the process by vhich the peer group conducts its reviev, should be
describad. - A peer reviev {s s critical reviev performed by personnel vho ave
independent of, but have expertise equivalent to, those vho performed the work.
ggtgidt consultants should be retained for needed expartise vhere required

«8). o '

ascwsua&.l
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Revised VMPO Response

The NNVSI Project QA Plan NNVSI/B8-9, Rev. O, Section IR, Para. 2.1.4 requires) .= -
8 peer reviev for design activities, including design output documents that [ ...
involve uge of untried or state-cf-the-art testing and snalysis procedures and|
nethods or vhere detsiled technical criteris and requirements do not exist or
are being developad. Peer reviev i{s subject to the requivements of Para., 4.0,
including sutparagraphs of this game section of the NNVSI Project QA Plan.
Revigion O of NNWS1/88-9 added a requirement that peer reviev is an acceptable
nethod of design verification vhen the design is beyond gtate-of-the-art and
other methods of design verification are not feasible (Ref. Section III, Para.
2.4.6.4), Additionally, pare. 4.0 of Section IIX of NNWSI/88-9 and all
subparagraphs vere modified to clerify peer reviev requirements and require sll
Participating Organizations and NTS Support Contractors to inftiate a .pser
reviev process, vhen applicable. Appendix A of NNWSI/88.9, Rev. O, defines peer
reviev as a documented critical reviev performed by personnel vho are
fndependent of those vho perform the work but vho have technical expertise at
lexst equivalent to those vhe pevfornad the original vork. Peer revievs are
indepth critical revievs end evaluations of documents, material, or date that
require interpretation or judgment te verify or validate sssumptions, plans, .-
resultg, or conclusions, or vhen the conclusions, material, or data contained in
the report go beyond existing state-of-the-art.

NETRL A
RSB
BN RAS X0y
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2. Verify and evaluate supplier’s QA prograns, procedures, and activities.

3) TECHNICAL AUDITS

Reference VHPOL . JB-813, dated 1/5/88
Section Coanent D

0TI
NRC Comment 7778 ZT-
Both technicel and QA programmatie audits should be performed to *

1. Provide s comprehensive independent verification and evaluation of
procedures and activitfes affecting quality. -




Revised WHPO Hesponse

The NNWSI-Project QA Plan, NNWSI/88-9, Rev. 0, Section XVIII, does not - -
specifically differentiate betveen technicel and QA programmatic audits. Para.
1.2 of this gection requires thst {ntarnal and external QA audits be scheduled
in & manner that provides coverage and coordination wvith ongeing QA progran
activities, This paragraph alse requires that audits be scheduled with a
frequency commensuate vith the status and importance of the activity. Para. i
1.2.1 of this geetion vequires that elements of an organization’s QAPP be oA
eudited at least annuslly. In practice, the VMNP0 is conducting a program of
technical audita as vell as QA programmatic avdits on a selected basis. In
addition, the {.e. 1 N of NNVSI/8B-9, Rev. O, para 2.4 hag bosn veviged
to clarify that the WHPO has gole responsibility for authorization of work and
for management end technical direction of the activities of the Participant
Organizations and NTS Suppoert Contractors through the issuance of technical end
programmatie guidence, technical integration of the Projeet, Project planning
and documentetion, end QA programmatic guidance. Technical adequacy of the vork
performed shall be detexmined vis avdits, design revievs, techn{cal revievs,
managezent assessments, ete., ¢s appropriaste. Relative to Itex 2 of this
Comment, it i5 the WHPO position that requirements relative to evaluation of the
supplier’s QA programs atre governed by the requirements of Section VII of
NNVSI/88-9, vhich provides for other methods, besides audits, of verifying that J)

the gupplier’s performance {¢ adequate.

4) RECORDS RETENTION

Reference WHPO: JB-813, dated 1/5/88
'_Seetion VI, Commant. A

NRC Comnent

Section €.1.1 of the SOP {dentifies the scope of the document contrel program to .
include documants such as instructions, procedures, and dravings. The document
control progrem slso covera other types of decuments such as procurement

documents, specifications, reports (inspection, test, nonconformance,

calibration, audit, design, NDE, surveillance, inventory, and corrective

.eétion), QAPPg manuals, computer softvare, certification, system

degscriptions, logs, etc. (6.1).

-
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REVISED VHPO RESPONSE

NV0-196-17, Rev. 5, Section VI, adequately describes the scope of the document
control program end establishez the folloving parameters for documents that need
to be controlled: (1) documents containing or specifying quality requirements,
and (2) documents that prescribe activities affecting quality. Although certain
documents ligted in thie comment are subject to these requirements, such as
procurement documents, specifications, design documents, etc.,_there are certain
other documents listed that will not be subject te document contrel requirements
(e.g., nonconformance reports, audit reports, surveillance reports, corrective
ection reporta, logs, ete.). The current requirements for document control
contained in MNWSI/B8-9, Rev, 0, are consistent with NQA-1 requirem
adequ ‘ : ont Hovever, a
revigion vas made to KNWSI/88-9, Rev. 0, Section VI, para. 1.1 to clarify that
documents that are not subject to document control requirements such as
ingpection reports, test reporte, calibration reports, audit reports, etc.,

gshall be subject to the records control requirements specified in Section XVII
of this document.




-l

PURPOSE

The term "special™ procecces historically has bedn'cpéltoUL
to processss used to produce itens thet are physical structures. ~_

The quelity of the results of ouch processes (e.g., welding) may
be uncertein end highly dependent on the mecheanical or interpre-
tive skille of the 4ndividusl performing the work. For .these
reasons, additional ceontrola were placed on the conduct of such
work, e.g., the requirements for the procedure to be used being
subjected to added tests and the {ndividual beipg tested to
provide additional confidence in the skills of the worker. The
predictable results of such "special™ process controle provides
adequate confidence snd reagonable esesurance that the process,
when applied, will provide en ond product meeting the original
deeign intont. :

In c@ntf@pt. proceaset used in scientiff{c {nvestigations

'tdcul on the controlled collection, preparation and analysis of

detai the rasults of which are intended to meet the licenaing re-
quirements for a geolegic repository as specified in I10CFREQ.
This paper discusses the vature of processes in scientific inves~-
tigetions, the distinction between traditional speciel processes

end descriltes the-controls used to assure the quality of the data’

gathered through the use of such processes.

DISCUEBSION

Scientific investigations involve & large nuamber of
different procecses, both laboretory snd field, directed to the
collection and anslyeis of dete derived principally from the
patural environment in end around Yucca Mountsin. This ipcludes
studies of the waste package environment. There cre at least
four parts to eny ecientific investigationi the collection of

"dete, the prepuration of data, fts anslyeis and {ts {nterprete-

tion. All of these activities are controlled processes which
receive appropriate reviews and spprovels-ae required by the
quelity program. ¥We focus in this report on the first three

activities since those are the ones most likely to be interpreted
as iovolving special processes, )

The ccientifie'iéudges include & wide range of activities some of
which are: :

1. cutgiatvand rotrieving core from boreholest
2. Vaxing core;

8. .Identifying the miverals in s sesple of tuff through
,5~rey-d1ftrnctton enalysis of & powdered specimen;

-
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4. Identifying minerals ip a sample of tuff using this
section anslysis;

8. Preparing and analyzing geophysical loga from a
borehole;

8. Deteraining ground water level through -éuttored
boreholes; . ’

7. Deternining the chemistry of pore waters extracted
fron & core; snd

8. The shaping of a piece of core for reaistivity or
fnduced polarizetion measurements. o

This is a typical liot end s pot all inclusive, however,
these sciantific {nvestigetions utilize various enalytical in-
etrunente which metsure some paremeter(s). The mein vari{able is

. the materfial and it is the veriebility in some paremeter or

subset of parameters that io the object of the snalysis. Kote
that because most of this materiel is natursl we do not koow ia
advance the porameters and their variability. The instruments
used in-onelyses provide i{nformation (output) due to & specific
tesponse betwoen some input of energy and the material being
examined. Tho output is the results of a set of physical and
chezical laws. that govern the interaction between the input
energy (e.g., X-ray beam of some intensity) end the material
(e.g2., & nineral).,

Theorotical and empirical evideuce of the adegquacy o¢f thesa
enalytical inntrumente (with their essocieated procedures) to
produce tho deefred results are estasblished in a pumber of ways,
principally through eppropriate celibretion of the instruzent and
through correletion with existing scientific litersture. Given
thet the analysie is performed correctly, we are confident that
the resulls roflect the parexcter we went to messure because
there is ¢ lerge body of litereture which supports our reading of
the cutput, Further, this body of published support was cbteined
through controllad leboratory processes utilizing celibreted
equipment and hes broed escceptence throughout the scientific
coumunity., PFundamentally, (t is the mass of technical literature

"describiog known tespovses of meterial to koown physical end
.chemicel luws that gives us confidence in our results,

The criterie-{n 10 CFR 60, Appendix B, represecnts an
edequate aost of controle for the {nstrunentel analysis used §n
sciontific investigetions without the need to categorize such
processos us special. Bections of the QA Plan which are applica-
tion to the topic of this report ere: :

.Bectios II1 QA Program - Personnel selected shall heve
education and experience cosmensurate with the minimum require-
ments specified in the position description. :
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Section IIl: Bcientific Investigation and Design Control -
Criteria for the plenning, review/epproval, end performance of
scientific investigetions are preacribed. Scientific notebooks
egd/or technical implementing procedures are used for describing
how the work ie¢ to be done and for documenting the activity.
Surveillances of sclentific investigations eare conducted to
ensure that procedures are followed end docusented.

Section IV: Procurement Decumsnt Comtrol - Technical re-
Quirements for equipment and services used in data collection,
preparation and analysis are adequately documented.

Section V: Instructions, Procedures, Plans and Drawings -
Activities affecting quality shall be prescrited and performed in
accordavce with decumented 4{nstructions, procedures, plans or
drawings. & technicel review of the documents used to implesment
the activities is required.

Section VvI: Document Control = spplicable current documents
are availeble at the location where they are to be used.

Section VII: Control of Purchased Iteia and Bervices -
Messures are established to ensure that purchased material,
equipment und services conform to the procurement documents.

ection VIII: Identification, Control of Items, Samples and

‘Documents « Procedures shall be developed and fmplemented to

ensure that semples aere identified and controlled {n e manner
consistent with their {ntended use.

Section I1Xs Control of Processes ~ Mesaures shall be esteb-
lished to ensure thet processes that affect quality of S{tems or
services are coctrolled either by {ostruction, procedures, or

" other appropriate means.

Bection III: Control of Heasuring aod Test Bquipment --
Measures rhall be established to ensure that tools, gages, in-
strusenta, and other measuring and test equipment uesed ipo
activitias thet affect Quality are preperly controlled,
calibrated, and adjusted at specific periods to maintain accuracy
within necessary limite.

Section XIIIs BHendling, Shipping, snd Btorage - Measures
shall be ostablished to control packeging, bandling, storage,
shipping, cleaninsg, and preservation of material and equipment to
prevent dunage, loss or dsterioration.

Section AIV: Control of Konconforming lteas ~= Measures
shall be enteblished to control ftems that do not conform to re-

" quirements to prevent their ipadvertent installation or use.

Bection XVI: OCorrective Action - A corrective action systea
is defined to ensure that significant conditions adverse or
potentially adverse to quality ere f{dentified promptly and

- corrected s soon as practical.
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. . Bection IVII: QA Records - Records thet furnish documenting
(’*&f evidence of quality shall be specified, prepared end maintained
S in sccordance with NRWSI Administreative Procedures.

Section XVIII: Audits ~ All NNWSI Project activities will
be subject to planned and acheduled internsl and exterpal audite
to essure thet procedures and sctivities comply with the overall
QA Progrex snd to determine their effecti{veness. The uudit /
pq&fg:z will be supplesented by independent survei{llance \V
activities.

1t is $mportent to recognite then that there eare controlled
processes governing the collection, preparatfon and analysis of
date in scientific {nvesti{gations. The interest is not in the
saeple per se, but in physical or chemical pearameteras obtained
from the wsample. Data i{s gethered from a ssuple the precise
‘parencters of which are pot kuown in edvance. If the processes
controlling the collection, preparation and esnalyeis of the
naterial are esdequate and documented as having been followed
during tho sctivity by qualified acientists or technicians
(Sections XY, JIT and V), reasonable assurance that the data
accurately represents the correct value(s) 4is obtained., To
furtbher epsure the quality of the work, instruments used in the
dats collection and soelysis processes are colibrated (Sectio

XII) beforo and after measurenents sre sade, -,

of wetericls (o.g., stendard tables for the ddentification of
ninerals from x-vay diffrection dats), there are po standards for
the susple itself. That {e¢ to eay there mey or msy not be clay
in the eenple and one or more clay mineral species =may be
present. 8imilarly s technicien may use standard solutions
(Kational Burenu of Etandards (NBS) Btandards) to calibrate the
recording instrument prior to a cheamical analysis. This calibra-
tion indicstes thet the instrument is reading velues within an
acceptable range and sensitivity.

(:j}{ While it ie true that etandards are included in the onalysis

The preparation of many samples must meet certain stendards, but
these cen be evalusted with objective tests the results of which
are pnot sclely dependent on the certification and/or qualifica-
tion of tha operator and the procedures. [For exemple: thin
sections must be ocut to a thickness of 30 microns (evaluated by

" rprecognising the appropriste birefringence "color™ of the
contained ninerals in polarized light): core specimens i{n resis-
tivity and ioduced polarigation seasurements must be ebaped on a
‘saw (shepe is measursble) end waxed core wrapped at the drill
site to preserve the conteined volume of fluids (preservation
deterained by weighing the sample at the drill site and weighing
it at the leboratory) illustrate this. 1ID ell of these examples
the uncertuinty about the quality of the dsta (i.e., does the
saaple measure up to standards) is very low. '
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Although there ares some parallels between control of
j‘groeeunom_lnd special processes there are significent dig-
erences.

1. The examples cited in 10 CFR 80, Appendix B, end §n KQA-1 of
the aepplicetion of epeciel procesees ere focused on iteEs that
eare to be a permanent part of e facility rather than the
collection of date. 8pecial processes as defined in Basic Re-
quirement #9 are ez follows: "Speciel processes that cootrol or
verify quulity, such as those used in welding, beat treating, and
nondestructive examination, shall be performed by qualified
personnel usicg qualified procedures in accordance with specified
requirenents. ‘

2. The quelity of the resulting items fs solely & function of
the procesnses having been performed and tested by qualified
personnel using qualified procedures. §Since one casnot directly
test for the quality of the item (eo.g., an item undergoing
welding), ite quelity cen only be essumed prediceted on the
confidenca that -the material will, when subjected to the sanmse
‘procoas virisbles as those used during process qualification,
yield the seme material or chemical properties. It is necossary
to establish the qualifications of the opersator through some es~
teblished requiremcnts (o.g., & written certification test or
perforeencae test). :

The scientiots and technicians performing scientific investiga-
tion ere qualified on the baais of their ecademic record and/or
work expurience (fection II) prior to their appointaent.
- Procedures in aclentific ianvestigetions receaive a tecbnical
Jfeview foF adoquacy and cocpleteness (bections II., II1I. and V).
.Quality ip further snsured through calibration of the instruments
uned th dute collection, preperation, end apalycis (Section X1X). |
Audits snd curveillonces &rc conducted to be sure that procedures \
are b;iu( followed and the work properly documented (Section
XY1Il). .

8. The item to be.incorporated ac a permanent part of & facility

gust geet certein pre-esteblished criterias, codes or standards.

In cpeciel procasses both the meterials being used and the con-

trelling variables on the process being epplied to the materials

. are koowr qQuentities and are included {n the fndustry wide
-- satenderds or codes tequired for such activitiea.

The paraxataél for meteriels being studfed in scienti{fic {nves~

tigetions sre not _Kiown 3ih_ edvance,., The purpose of the inves=~
tigeation is to determiine the characteristics of the smaterial.
Except for situations wherse the size, amount or shape (e.g.; .41%

inch piece of whole core) of a sanple is specified (snd thess are
all sessurable features) the sample {tself cennot neet sonme

The evaIdmtion'qgﬁproeac-ec in scientific investigations involves
pevera) oteps. Initially the purpese of the proceas (whick may

" predetermined accoptance criteria, k\\\\



consist of one or more technical procedures) must be detailed in

.. ++ the Bcientific Investigation Plan (SIP) and the adequacy of the

«3 process dotermined through technicel review., Individual

. technical procedures slse reveive & technicsl review. If a
proposed process is beyond the gtate of the art, a peer review is
utiliced. These review processes are mechasnisms ;or quaitfv£q11
processes. A review of a process must determine whetbher the
process is edequate for the purpose of the SIP., Adequate as used
in scientific investigations meens that the process addresses the
issues deteiled §n the SIP snd that there is asufficieant
confidence that the results generated by the process can be used
in licensing. As part of the review process, the reviewers must
determine if the controls specified in the 18 criteria of 10 CFR
80, Appendix B are adequately built into the techoicel
procedure(s) to produce quality results (i.e., results in which
there i{s & bhigh degree of confidence that they are acceptable for
use in liconsing). Calibration of measuring equipment, confir~
mgtory or corroborative messurements by ipdependent processes,
and the use of the 10 criteria exclusive of special processes
appeer to be sufficient to ensure quality results in acientific
investigations.

SUMMARY

Processes in sclientific investigations are oriented toward the
collection and the analysis of deta, not toward preparing an ites
for use ss part of u permanent structure. Pre-established
acceptence criterie for sasples or for the results of data
collection and analysis does not normally exist in scientific in-
vestigetions. The main variable {s the sample or material and it
is this variability in some parameter or subset of parameters
that is the object of an instrumental and/or chemical anslysis.

Process controle which have traditfonslly been utilized where the
product of en activity could be sensitive to the mechanicel
abilities of the worker (as in welding).or to the interpretative
abilitios (es in nondestructive examipation) will mot provide
edded essurenco that the results of a sclentific investigation
will be substantially more accurate. There are many scieantific
processas used whetre the results do not depend cn the ability or
understanding of the process by the technicien or scientist at
all (e.g., autonsted ultraviolet spectroscopy).

The results of all ‘scientific investigation processes used {n the
Bigh-Level Waste Repository program depend on the technical
ebilities of the scientiste snd techniciens to apply the laws of
physics, chemistry, engineering and other sciences. This (s
surported by a very large volume of scientific data already in
existence aund sccepted by the scientific community and regulatory
bodies. 1he imposition of special process controls will not
previde ipcreased assurence that the results of e scientific in-
vertigation is more correct or accurate than those controls
currently used.
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planning docuvents themselves, even thouph they would normally accompany those
planning documents and go through the ssme review and approval process,

1.2.2 CONFORVANCE

Scientific Investigation planning documents shall be prepared and Quality
Assurance Levels shall be assigned in sccordance with the methods specified in
the Nevads Nuclear Waste Storage Investigations (NNWSI) Project Administrative
Procedures Manual.

1.8 REVIEW AND APPROVAL PROCESS

1.8.1 RESPONSIBILITY

The responsible Perticipating Orpanization shall conduct a technicsl
revier of tho scientific investigation planaing document. This review shall be
performed by any quelified ]ndiv!dual(cg other than those who developed the
original planning document, In exceptions! cases, the originator’s immediate
‘supervisor can perform the reviev if the supervisor is the only technically
qualified indlvidual, and If the nesd s individusily documented and appreved
in advance with the concurrence of the QA managor of the originating
organization, Curzory supervigory reviews shall not satisfy the intent of this
requiremant. The results of this technics! review, and the resclution of any
comments by the reviewer or reviewsrs, shall be documented, and shall becoms a
eart of the QA records,

1.8.2 WASTE WANAGEMENT PROJECT OFFICE REVIEW

The WPD Project Quality Manager and the sppropriate WD Branch Chief
shall review and approve the scientific investigation planning document prier
to implenentation, The WKPD PQM shall return the planning document to the
rosfcnsiblo crganization’s TPO upon completion of the WPD revier and spproval
eycle. '

1.8.8 PEER REVIEW

A pesr roview of the scientific Investigation planning docunent will be
conducted whan desned necessary by the WO,

1.4 USE OF COMPUTER PROGRAMS

Computer prograns that are used to support a llicense application shall be
documented and controlled as specified in Section I1I, Subsection 3.0 and
Appendix H of this GA Plan. 'The documentstion end control measures shall be
consistent with the guidance contained in NUREG-0856, *Final Technical Position
on Documantation of Computer Codes for High=Level Waste Management.®

) % ‘ PAGE MO,
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2.8 DESION ANALYSIS |
2.8.1 DESIGN ANALYSIS DOCUMENTS

Design snalyses shall be performed in a planned, controlled, and
documented manner. Design analysis shall be performed and documented in suffie
client detail as te purpose, pe sssunptions, design input, references, and
units such that & technically qutlffiod parson say review, understand, and
verify the nnalysis without recourse to the originator. These documents ahall
be legible and in & form suitable for reproduction, filing, and retrieval,
Calcylations shall be identifiable by subject (including structure, system, or
component) originator, reviewer, and date. _

2.8.2 DOCWLIENTATION OF DESIGN ANALYSES
Documentetion of design analysis shall include the following:

o Definition of the cbjective of the snalysis.

] 'Dafinitlén of design Input and their sources.

o A listing of applicable references.

© Results of literature searches or other background datse.

© lduntification of sssumptions and indication of those which require
verification s the design proceeds.

¢ Identification of any computer calculation, including computer type,
program name, revision, input, output, evidence of program
verification, and the bases of application to the specific probdlem.

o Signstures and dates of revier and approval by appropriste parsonne!
Including QA Personnal, The purpose of the QA revier is to sssure
that the documentation is prepared, reviewed and approved in
sccordance with documented procedures snd quality assurance
requirements.

2.3.3 USE OF COMPUTER PROGRAMS

Conputar prograns that sre used to support a license application shall be
documented and controlled as specified In Section 11X, Subparagraph 8.0 and
Appendix H of this QA Plan.

2.4 DESION VERIFICATION
2.4.1 IDENTIFICATION AND DOCUMENTATION

Dosl?n control moasures shall ba applied to verify the adequacy of design
end verification shall be performed in a timely manner. The responsibledesign
organization shall identify and document the verificstion method used, the
results of tho verification, and the verifier,

B TR ' ' SECTION 117 { PASE HO.
I:v o |P | SCTeNTIFIE TnvEsTIOATION & DESTON contRoL | TVFrTe
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2.6.2 IKFORMATION TRANSMITTED ACROSS INTERFACES '

Deaign information transmitted scross Interfaces shall be documented and u
controlled. Where it {s necesssry to [nitislly transmit design information
orally or by other informal means, the transmittal shali be confirmed promptiy
by s controlled document. . ’

2.7 DESIGN OUTPUT REQUIREMENTS

2.7.1 DESICN OUTPUT DOCUMENTS

Design ocutput documents shall:

2.7.1.1 Relate to the design input by documentation in sufficlent detail to
permit design verification. '

R

2.7.1.2 Identify assemblies or components or both that are part of the itex
being designed. ¥hen such an assembly or component part s a commarclal grade
item that, prior to its installation, is modified or selectod by special
inspection or testing or both, to requirements thet sre mora restrictive than
the Supplicr’s published product dascripticn, the cemponent part shell be
represented as different from the cormercial grade itea in o mannor tracezble
to a documented definition of the diffarence. .

2.7.1.8 Show evidence that the required review and approval cycle has been
achieved prior to release for procurement, construction, or release to snother
organization for use in other dosign activities, As & minimum, the

reviev and approval cycle shall include the participation of the technical and
GA elemsnis of both the rosponcible doxign erganizstion end the WNPD. The
purpose of the QA revicw is to sssure that the documonts are prepered, reviewsd
end gpproved in accordance with documented procedures snd quality assurance
requirenents,

- 2.8 DESIGN DOCUMENTS AS QA RECORDS

Design documentetion, including dasign inputs, enzlyscs, drawings
specificetions, approved changes thereto, evidance of dasign verification and
records conflirming interface control shait be collectad, controlled, stored,
and asintained as QA records in sccordance with procedures which meat the
requircemants of Ssction XVIT of this document.,

3.0 SOFTWARE QUALITY ASSURANCE REQUIREMENTS
8.1 COHPUTER SOFTWARE DOCLMENTATION AND CONTROL
For s gaclogic repository, computor goftvare used to purferm analysis in
support of tha license spplication shall be controllcd to tha sama level of
requirements as software used to parform direct dosign anslyuls. Auxiliary

software used Yo support primery anslysis software shall be controlled at s
level commensurate with the complexity of that softwsre end vith the level of

[ 1ssveD lsccnou TILE e ~ PRGE RO,
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commercisl support svailable. Supplemental, detailed requironents for the
development, maintene ance, and secyrity of computer scftware based on the
software life cycle model are contained in Appendix H to this QA Plan, . -

8.1.1 Each organization participating in the KN#SI Project chall prepare o
description of their software design, test and configuration management system,
and submit it to the next higher program organizational leval for review snd
approval. The description shall: )

© Provide criteria for application of the requirenents of this sectien
based on the complexity and importance of the seftusre used to perform
snalysis in support of tha design of & geolegic repesitory.

Indicate the methods to be used to develop computer program
requirements, to translate those requirements Into ¢ detailed design,
and to implemant that design in executsble cods.

Relate the types of documentation to be prepared, raviewed, and
maintained during software design, code Implemantation, test, and use.

Identify the methodology for cstabllshln¥ software Laselines and
baseline updetes {changes) and for tracking changes throughout the
1ife of the software. )
Specify the process to be used for verification and velidetion of the
software developed or applied to geclogic repository design analyses.

Identify the procedure for reporting and documanting software
discropencies, Including sources, cvelusting iopects of discrapancies
on gravious cslculetions, end doternining appropriste corrective
gction.

8.1.2 Softwerc shall be plecod under configuretion manogessnt es each baseline
clemont s epproved, Softvare baseline alementz shall ba uniquoly identified
to sssure positive control of all rovisions; the Identification of each code
version shall ba dircctly releted to tho asgocisted documentation.

8.1.8 Changes to software shall be systemstically evalusted, cecrdinated, and
spproved to assure that the impact of s change is carofully assessed prior to
updeting the bascline, required action is documented, and the Information
concerning epproved chenpas is trensmitted to sl sffeeted organizations,
Changes to computer software shall be subject to the same level of spproval,
verification, and velidstion as the original scftware.

8.1.4 Computer prograns developed and/or modifled shell be documented in
sceordsnce with the spplicable ¢loments of NJREG-0866, Finel Technicel Position
on Documentstion of Computer Codez for High-Level ¥zate Mansgement, This
requirement may be mst in pert by existing documentetion if properly referenced
and related to the KUREG-0866 requiremonts. ' .

PAGE NO.
1SSVUED SECTION TITLE . .
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8.1.6 Testing of software, Including new or modified software, shall be
performed for those inputs and conditions necessary to exsrcise the softuyrg
ideatify boundary conditions and to provide a sultsble benchuark er sanple °
problem for Installiation. The gos! of testing is to develop & set of tegt .- -
cases that have the highest probasbility of detecting tho most errors in order
to identify under what conditions the software does not perform properly. . .

ThaL Lt

8.1.6 Verification and validation procedures shall sssure that the ‘Ofttl;ii.;

edequately snd correctly performs all intended functions and that the software
does not perform any unintended function that either by Itself or in e
combinstion with other functions can degrade the entire systam.

8.1.7 Existing software shall be qualitied for use. This qualification shall
be based on the ability of the software to trovldc scceptadle rosults for
speciflc applications and compliance with the requirements of this section,
Software that has not been developed In sccordance with this QA Plan may be
qualified for use provided the software Is verified and validated, a softvare
basaline established, and applicable documentation prepared to support the
software In accordance with the provisions of this section,

8.1.8 Procedures for dctcrnlnlng the spplicabllity of requiraments and
managing interfaces involving software, documentetion, configuration

ranagenent, change, qualification, verification, and validation
sdainistratively at the Project level, are contained In the NIEST Project

Adninlstrative Procedures Manual,
8.2 .QOCUNENTATIBN OF COMPUTER SOFTUWARE

Documentstion of sclentific and ongineoring eoftwere thall laclude the
following, as & minimum: c

o Software requiremants specification; )

o Software design and change décumentation;

o Description of nathématical nodels and nunericsl methods;

© Softwsre verification and validstion documentation;

o User documentation;

¢ Codo asscssment end support;

o Continuing documentation and code listings; and

o Scftware summary.
This documentetion i considered to be g QA Record and s subject to the
requirements of Section XVII of this QA Plan, Appendix H to this QA Plan

provides detailed requirements on the content of this softwsra and other
conputar goftvare used on the KNWSI Project. '

REV. 8D, ED ;‘{C"C‘N TITWE PaSt 'b.
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8.8 SOFTWARE CONFIGURATION MANAGEMENT

All Participating Organizations and NTS Support Contractars ehall
institute 3 woftware configuration management program appropriste to the
Broiecta'they conduct and shall provide documentation of this program te the

ecords Manggement System (RWS). The minimum requirements for this '
configuration management program shall be: (1) the Inclusion of & unique
Identification, including softwxare version numbers whenever foasible, In the
output; (2) listings of the software; snd (3) a brief chronology of the
software versions, including descriptions of the changes mada between versiens,

4.0 PEER REVIEWS
The ¥4PD retains the suthority and responsibllity to inltiate peer
reviews.
4.1 APPLICABILITY

The requiremants of tho following paragraphs are applicable to all peer
reviews that are initiated or conducted by the WPD,

- 4.2 GENERAL REQUIREMENTS

Peor reviews are required for sctivities that support a license
spplicotion and involve use of dats collection or analyols procedures and
methods thst arc untricd or beyond the state of the art or where datalled
technical criterie and requirements do not exist or are boing developed. Other
instances whare 8 peer reviex should be considared in ficu of & technical
roview include situations in which: .

© Analytical eodsling tochniques are (er will bs) epplicd to & range of
conditions outside of their normally accepted bounduries.

o Dats colfection resuits are not predictable with s high degree of
certainty.

-0 Critical intarprotations or decisions wifl ba eade in the face of
significant uncertainty, including the planning for data collection,
rescarch, or exploratory testing. '

¢ Decisions or interpretations having significant impact on performance
assessment conclusions will be made,

o Results of tests are not roproducible or repestablo.
¢ Data or interprotations are embiguous.

o Data adequacy is qucsﬁonahlos ;;3.& daél nay not have besn collected
s

in cenformance with an establ A progras.
i A — ]
REV. NO, jSSuED {seeTion TINLE 1 PAGT M0,
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APPENDIX H |
REQUIREMENTS FOR COMPUTER SOFTMARE USED TO SUPPORT A~~~ |

HICH-LEVEL MUXCLEAR WASTE REPOSITORY LICENSE APPLICATION

This appendix provides datailed‘requiroments for tho development, B
maintenance, and security of computer software. It supplements Section III of .
this QA plan and shall be used in conjunction with that section.

1.0 0BJECTIVES

The attalinment of software quality Is depondent on the control of the
entire software developnent process, and is not assured solely by inspection
tnd test of tho end product. This eppendix prescribos appropriate systemstic
practices that shall:

© Reduce the likelihood of dafects entering executable code during
development. .

¢ Ensure that the end product answers the requiremsnts of its Intended
application.

¢ Reduce the likelihood that daefects will be Introduced into executable
code during later maintenance and modification,

2.0 APPLICABILITY

The detailed requirements set forth in this sppendix apply to computer
softusre vsed to produce or menipulete dats which e used direstly in the
¥ design, enalysls, perfoermance assesemant, and cpersticn of repositor .
j structures, systess, ond components. The extent to which these requirement
i opply is related to the nsture, complexity, end impertance of the software
i application. Individusls or organizations involved In the dovelopment and
} maintenznce of cocputor softwarc ehall have In place writtan policies and
{ procedures that shall assure that tho requiremants of this part are implemented
in 8 conglistant and systematic manner, _

3.0 TERMS AND DEFINITIONS

, Tores end definitions for RNYSI Projcet software are contained in
Appondix A to this QA Plan.

REV. NO. {$SUED SECTION TITLE REGOIREMERIS Font PA“H:‘;'
0 COVPUTER SOFTWARE
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4.0 SOFTWARE LIFE CYCLE

Individuals or organizations implementing software development sctivities
shall adhere to & software Life cycle model that requiras that software
development preceed in & tracesble, planned, and orderly manner. The relative
emphasis placed on each phase of the software development cycle will depend on
the nature and complexity of the software baing developed., Verification sndfer
velidation of computer software is performed in two stagoes:

1. By the individual generating or modifying the softvare

2. By sn Independant individual or organization, one who did not work on
the original software.

The first stage involves activities (l.e., lteratlions of tests and runs)
to srrive at a fins! product, It ls not required to document all of these
activities performed to satisfy the softvare developer. The resuits of this
stage shall, however, form the input to & verification tnd{or validstion plen
that shall be documented, revieved, and approved prior to independent tests.
Esch phese of the software development cycle shall irovldo specific sttributes
that thall be incorporsted into verificetion end validation sctivities. The
documentation for esch phase of the softvare development cycle shall be- .
revieved and spproved before succeeding phases can begin. An exampie of one
such model is described below: )

Reguiremants
P Design
Implementation
]ost

"Installation

gnd Chockout
Osoratlon and
alntanance

4.1 SOFTGARE QA PLAN

. The spplicaticn of the scftware life cycle to the development andfor use
of the software shall be as described in the Software Quality Assurance Plan,

£,1.1 A software QA plan shall be prepered fer each toftuare development/
epplicetion effort st the stert of the software life cycle, This plan may be
prepsred Individuelly for esch plece of software or may exist vs a genoric
document to be applied to all scftware prepared within an organization, The
software QA plan shall identify:

REv. W, ssum SECTION nnc‘mﬁmmﬁ'ﬁ ) PAGE NO.
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The software products to which It applies.

. , |
o The organizations responsible for software quality and thelr tasks end
- responsibilities.

© Required documentation,

© Standards, conventions, techniques, or methodologles which shell guide
::e software development, as well as methods to assure compliance to

o The required softvare revievs.

4.1.2 Regardless of the Jife cycle mode) used, the follcwing requirements
shall epply ss intarpreted and dafined by the organizaticns software QA plan.

4.1.2.1 Requlrements Phase

During this phase requirements that pertain to functionslity, performance,
design constraints, attributes, and external interfoces of the completed
software shall be specified, documanted, and reviavod. These requirements
shall possess the following characteristics: "

o A format and language that is understood by the programming
organizstion and the user,

o Enough detail to allon for objective verification,

o Adoguate doflﬁit}on to provide for the response of the software to all
rezlizeble classes of input deta. .

o Tho infornstion nocessery to design the softeore without prescribing
thoe eoftwere design iteclf.

4.1.2.2 Dasign Phase

Ourlng the design phase 8 software design based on the requirements shall
be specificd, documonted, and systematically reviewed. The design shall ;
spacify the overall structure (control and datas flow), and the reduction of the
overall structure Into physical solutions (algorithms, equations, contrel

logic, and dats structures). The dosign may necessitate the eodification of .
the requirements documentation. .

Design phase vorification and validation activities during this phase
shall consist of: -

o The generatien of design-based teat cases.
o The review and snalysis of the software design,

o The verification of the software design,

REV. M0, 15SumD SECTION TITLE  REGJIREMENTS POR o PAGE NO.
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4.1.2.3 Implementation Phase

During this phase the design shal{ be translatod lnto & programin
language and the implemented softaare shall be debugged. Only ainor, if any,
design issues shall be resclved at thie phase, . .

Verification an& validation sctivities during this phase shall consist of:

¢ The possible modification of test cases necessary due to design
changes made during coding.

o The examinatlion of source coda Iiatings to assure adherence to coding o
etandards and conventions. :

4.1.2.4 Testing Phase

During the testing phase the design ss implemented in code shall be [
exercised by executing the test cases. Feilure to successfully executs the Lo
test cases may require the modification of the requiremants, the design, the A
implenentation, or the test plans and test ciges. P

Verification and validation sctivities during this plase shall conslag of:k

o The evalustion of the completed software to assure adherence to the
: requirements. . .

o The preparation of a report on the results of softrare verification

‘::,.. and validation,
{ 4.1.2.5 Instatlation and Checkout Phace

During this phasa the softwera becvnes part of o systea Incorporating P
othor software conponeats, the herdusre, snd preduction deta, The process ef SR
intagrating tho softvcee vith othar conponents may consist of instelling
hardware, installing the program, reformatting or cresting databases, and
verifying that alf components have bcen Included.

 Testing sctivities during this phase shall consist of the execution of
test cesen for Installation and integration. Teat cases frca earlier phases
shall be enhanced and vsed for Instsllation testing. -

4.1.2.8 Operstions and Halntonence Phase

During the operaticns end maintonance phase the softuare has been approved
for operations! use. Further activity shall consist of eaintenance of the
softuzre to remove fateat errorg (corrective maintonznce), 0 respond to nev or
revised requiremants (perfoctive maintanance), or to edapt the software to
=hangca in the software enviroament (sdeptive malintenanco). Software
odifications shell be spproved, documented, tested (including regression
ssting as sppropricte), snd controlled In sccordance with Sectien £,0.

Ti\i.ﬁ 15€uD SECTION TITLE
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§.0 SOFTWARE VERIFICATION AND VALIDATION

Verification and.vatidation plans by the responsible pro{oct organizetion
shall employ methods such ss inspection, anslysis, demonstretion, and test to
assure that the software sdequately and correctly performs all intended
functions, snd that the software does not perfornm any function that either by
itself or in combination with other functions can degrade the entire systen,

Verificstion and validation sctivities shall be planned and porformed
refative to spacific hardware configurations. The amount of verification and
validation sctivity shall be determined by the typs and complexity of the
softwara. The results of ell verification and validation activities shall be
documented in the Verificetion and Vallidation Report,

6.1 VERIFICATION

Verification ectivities shall be integrated into all phases of the
softwaro Vife cycle and shall be performed to an extent proportional to the
critical importance of the software. Softvare verification shall be performed
to assure that the software requiremants are inplemented in the software
design, and the softvare design is implemented in code. Apgropriato nethods
such as inspection, snalysis, test, or demonstration shall be applied to
accomplish verification objectives.

" 5.2 VALIDATION

Validation activitios ere performed at tho end of the software development
cycle teo demonstrete that the model as eabodied in the cempyter softwsre is @
correct representation of the process or syctem for which it Is intended, This
is eccomplished by comparing softvare resuits vgeinst verified end trecesblo
dute cbtnined frea leborctory exporicants, field experiments or observetions,
or in sibu testing, Specific sets of date vsed in the validution process shall
be identified and Justificaticn ehall be mada for their uss. H

¥hen data sre not aveilsble frem the sources sontioned above, slternative
spproachas used shall be docunonted, including en evalustion of the degres of
validity of the mode). Alternative approaches may include peer reviev and

compariscns with the results of similar analysis performed with verified
software, The results of the validation shall be raported in the Verification
end Velidntion Report. .

6.0 SOFTWARE CONFIGURATION MANAGEMENT

A software configurstion mensgement system shall bo established to acsure
positive identificaticn of software and controf of all software besoline
changes, .
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6.1 CONFIGURATION IDENTIFICATION

A configuration baseline shall be identified at the completion of each
najor phase of the softwire development cycle. Approved changes to a baseline
shall Lo added periodically to the baseline as updates. A baselins plus
updates shafl spacify the most recent software configuration. Updates shatl be
incorporated into subsequent baselines. Both baselines and updates shall te
defined by their composition of software configuration items,

A tabeling system for coenfiguration items shall be implemented that:
¢ _Uniquely identifles each configuration item or veraion number,
o Identifics changcs to configuration items by rovision.

o Places the conflguratloh itea in o relationship with other
configuration itens,

o Provides the abllity to reconatruct the configuration of the softvare
from the requiremsnts phase up to the present time,

6.2 CORFIGURATION CHANGE CONTROL

A proposs! for changes to baseline software shatl be formally documentad.
This documentetion shall contain a dezcription of the proposed ehango, the
identification of the originating orgenization, the rationale for the changs,
and the identification of sffocted baselines snd softvere configuration itens,
The proposel shall be formally eveluated by s qualified individual or
orgsnization with the ability to approve or disspprove the propesed changs,
ﬁssug?nco shall be provided that only authorized changes sre rade to software

1 § 14 s . ' '

6.8 CONFIGURATION STATUS ACCOUNTIRG

The Informetion that is needed to mansge configurstion contrel of seftrsre
ghall be recorded and reported. Thie infermation whall include a 1isting of
the approved configuration identification, the status of proposed changes to ﬁ
the configurstion, the Inplemsntation status of spproved ehan?cs, and oil
information to support the functions of configuration identification, and
configuration control. ’

7.0 DOCUMENTATION

The felloving is the minimum gccepteble documentetion of computer softeare
developed or modified for use on the KGSI Project. It follows the phases of
the softmre life cycle. Additional docusentation may elco be idontified in
the software cuality acsurance plan for esch HNVSI Project participant or
software project. :
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7.1 SOFTWARE REQUIREMENTS SPECIFICATION

A specific capability of software can be calied & requirement only if its
schiovenent can be verified by a prascribed method. Software requirements
documentation shall cutline the requirenents that the proposed software must
fulfill. Tho requirements shall address the fotloving:

!

o Functionality = the functions the softvare are to perform,

o Performance = The time-related issues of softwvare operation such as
spood, recovery tims, response time, etc.

o Design constraints imposed on implementetion « any elemonts that will
restrict design options,

o Attributes « non-time-related issues of software cperation such as
pgrtabillty. correctness, sscurity, maintalnability, etc.

¢ Extarns! Interfaces - Intersctions with other participants, hardware,
and other seftware.
7.2 SOFTWARE DESIGN DOCUMENTATION

Software design documentation is a document or series of documents that
shall contain: CL

o A doscription of the mejor components of the software design as thoy
relate to the requiremonts of the software requirements specificetion. |

¢ & technical description of tho coftware with respect to control flow,
date flow, control legic, end data structure.

6 A description of the allowable end tolerable renges fer inputs end
outputs. )

¢ The design described In ¢ manner thet Is easily trecesble to the
softvare requirements.

o Cods assestment and support documsntetion and descriptions of
azthenstica! models and numerical methods as required by NRC
publicetion KUREG-085E, .

o Continuing documsntation, code tistings, and software summary forms as
required by MREG-0856. ’
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7.8 SOFTWARE IEPLEMENTATION DOCUMENTATION

Any design changss made to the requirement and design phase documenta
shall be essessed as to the impact on the design. The revised requirement and
design phaso documents shall be reviewsd te the samo love!l of review as the
original documents, The results of this phase shall be the basis for the
software Verification and Validation Plan,

7.4 SOFTWARE VERIFICATION AND VALIDATION DOCUMENTATION (TEST)

Software verification and vatidation documentation shall include o plan
that doscribes the tesks and criteria for accompliishing the verification cf the
softwaro in each phase, and the validation of the software at the end of the
developnent cycle. The documentation shall aleo specify the hardvare and
systen software configuration pertinent to the software, The documentation
shall be organized In » manner that allows tracezbility to both the software °
requiranents and the softvare design. This docunentation will eleo Include o
report on the results of the execution of the software verification snd
validation activities. This report shall Include the resuits of all reviess,
audits, and tests, and 8 sumnary of the status of the software.

7.5 USER DOCUMENTATION

Ussr docunantation shall be prepared in accordance with NUREG-0856 and
shall Iaclude a description of: :

Progran considerations, options, and initlalfzation procedures.
Anticipated ercor situations and how the user cen correct thes.

Intornzl and extsrnal data filcs, their input sequence, structures,
vnits, and ranges.

o Iaput end output options, defaults, and formsts.
o Systez interface features and limitations,
o Information for obteaining user and maintenance support.

o Sesple problcas,

8.0 REVIEWS .

Reviews of software dovelopment sctivity shell be performed 28 each life
cycle phese is conpleted to essure the complotencss and intogrity of esch phase
of davelcpnant prior to procecding to the next development pheto, The
procedures used for reviess shsll identify the participants and their specitic
responsibilities during the review and in the preparation and distribution of
the review roport, ) \

\
. N\
15SUED StoT10% TITLE . REGUIREMENTS FOR iPAGtJG% \

COMPUTER SOFTWARE

M ERAENNE T I Ll

ANQY



NNWS! PROJECT QA PLAN I-0h-040

 The documentation for all reviers shall contsin & record of review
commenty, & plan, and timetable for the resclution of the review comments, and
the personnel responsible for this resolution, P

- After review comments are resolved, the spproved documente shall be
updated and placed under configuration mansgement,

8.1 SOFTWARE REQUIREMENTS REVIEW H

Tho reviex of software requirenents shall be performed st the completion
of the software requiremonts documentation. This review shell assure that the
requirements sre complete, vorifisble, consistent, end formatted to previde
traceabllity of requiremants throughout the development ¢ycle. The reviev
shel)] 2igo sssure that there is sufficient dotail availzble to complete the
sof twaro design,

8.2 SOFTWARE DESIGN REVIEW

Tho software design review will be held at the conpletion of the softvare
design decumentation, This review shall evaluste the technical adequacy of the
design spproach, and assure that the design answers all the requirements in the
requirencnts documantation. The complexity of the software design may require
the perfcrmance of txo design reviews; one at the completion of the oversll -
software srchitecture, and the second st the completion of the total design.

8.5 ‘SOFTWARE IMPLEMENTATION REVIEW

The softevare implemontotion reviev iz an eveluation of the completed
requiremants, design, end implementaticn process prior to indopendent
verificesion ond velidetion end concludes in roview and spprovel of the
verification and velidation plen. .

8.4 SOFTWARE VERIFICATION AND VALIDATION REVIEW

The softeare verification and validation reviev is an eveluation of the U
adoquscy of ccapleted software verification and validation activities and
concludes In review and approval of the Vorification end Validation Report.

9.0 DISCREPANCY REPORTING AND CORRECTIVE ACTION

A foremal procedure of software discrepancy roporting and corrective action
shall be csteblished. Thie discrepancy reporting syste= shall be inte?ruted
with the configurstion manzgement systea to sssure forns! processing of

discrepancy resclutiene, H
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Software discrepsncy reporting and corrective action shall assure that, gs
a sinimon: ‘

¢ Deofects are documented and corrected.

6 ‘Defects are assessed for criticality and impacted as previous
~ applications,

‘o Corrections are roviewsd and approved before changes to the software
configuration are made.

o Peroventive and corrective actions provide for sppropriste notification
of affected crganizations.

10.0 MEDIA CONTROL ARD SECURITY

Phycical medls containing the images of software shall be physically
protected to prevent their insdvertent damsge or degrsdation.

11.0 ACQUIRED SOFTWARE ‘.

Requirements shall be established for controlling the transfer of computer
software from on outside eource to a user organization and from s user
organization to an outside requezting organization. Software transfer requests
of the orgsnizotion (or purchase:s) from an cutside source shall include
sppropriate criteria to enable the scftware recelved to comply, as much as
possible, with the requirements of this QA Plan and the needs of the
organization’s computor system. Thoze requirements ot met by the software H
received shall be completed by the organizetion in the reletive phase of the
goftware |ife cycle that Is incomplete or, if that s not poseible, the ressen
ghell be documented and eaintained with tho softvare snd distributed to the
vsers. Tho softeere ehsll be used only for those applications for which the
documentation ie complote.

Configurction management chanpe controls shall be established for
documenting the ¢onveraien of softeare to be vsed on a esmputsr nzst&a, snd/or
periphorat hardware, other thon that for which it was designed. Conversion
tncludes oll wodifications and tests made to input/output or the source code or
additionat software writton to run the criginal software on the new systea,
Software conversion shall be documonted and meintzined in tho user’s manual for
the spocitic vorelon of the software and the computor systea on which it is
tnstalled. Software conversion changes shull be evalusted and activities
pTrformod ia sccordance with the appropriate configuration management syatem
clements, :

~TEQUIRERERTS FOR PASE 1.
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12.0 COMPUTER SOFTWARE APPLICATIONS

Orgunizations shall establish procedures for controlling the applicaticn
of verified and/or valldated computer software to technical calculations in
support ¢f design, analysis, performance assessment, and operstion of
repository structures, systems, and components, .

Drganizations shell esteblish procedures for documenting and revieving
software spplication snd analyses and assuring that all results sre sccurato
and reproducible. Requirements shall be established for Identifying or
otherwise marking record copies of all analyses and supporting documentation.
Supporting documentation includes computer output (results), code iaput dats
including dats bases and original sources/references of and assumpticns used to
cbtain such dote, code design, user’s andfer operation manuals,
verlflcasion/vcl{daticn test resulte andfor hend calculations.,

Techaical calculations using software shall be performed with spplicable
computer codes and with software operating procedures defined sufficiently to
allew indapendent repotition of the entire computstion.

Controls shall bs estsblished for generating and documenting software vsed
to perforn technical calculations. All suxiliary software used shall be- .
included in documantation of technical calculations psrformed and shall be
included in independent revier as part of the calculation,

Al gpplications ‘of computer software shall be independently reviewsd and
spproved (o assure that the software solected is applicable to the problem
being solved and that all input data end assumptions are valid and tracesble,

. 1, T REGUIREMERIS FOR PASE 1.
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PROPOSED CHANGES TO NNWSI/88~9 VERIFICATION ACTIVITIES \ 4

The followiﬁg changes are proposed for the NNVSI Project QA Plan, NNVWSI/88-9, )
Seetion III &n order to clarify verification sctivities related to scientific

investigations:

Add nev para. 1.8 es follovm
1.8 VERIFICATION OF SCIENTIFIC INVESTIGATIONS
1.8.1 VERIFICATION PLANNING

Planning for verification activities ahell be accomplighed and documented via
verification procedures, {nstructions, or checklists. Verificetion procedures,
inatructions, or checklists shall provide for fellovings

o Identif!ca@ion of characteristics and. activities to be verified,
o A dewe:tptionnot the mathod of verification.

o Identification of the individuals or groupi raaponsibie for performing
the varification,

© Acceptance énd rejection criteris.

o ldentification of required procedures, dravings, and specifications and
revigions, ..

¢ Recording idehtitication of the verifier end the results of the
verification. o .

1.8.2 VERIPICATION BOLD POINIS
Handatory verification hold-points shall be established as necessary. Vhen guch
hold points sre established, vork may not proceed witheut the specific consent
of the responsible representative. These hold points shell be indicated in
appropriate docunents controlling the activity. Consant to vaive any specified
hold point stisll be documented before Vork can be continued beyond the

designated hold point.

ENCLOSURE 4 22






1.6.3 REPORTING INDEBPENDENCE OF PERSONNEL

Ver{fication ahall be performed by personnel vho do not teport directly te the
fmmedfate supervisor(s) vhe is/are vesponzidle for parforaing the activity being
verified. I? thess personnel are mot part of the formal QA organization, they
ghell have sufficient authority, scceas to vork eteas, and organizational
freedon to (1) idantify quality problems; (2) in{ciate, recomeand, or provide
solutfons to quelity problems through designated channelss (3) verify
fmplementation of solutions; snd (&) assure that further processing, dalivery,
{natallatfon or uss is controlled unt{l proper disposition of a nonconformance,
deficiency, or unsatisfactory conditfon has occurred. Vhen these pecrsons or
organizations vho perform the verffication activities are not part of the formsl
QA orgenization (f.e., part of line management), then quality assurance
organizatfon shall overviev and monitor the ver{fication activity.

Renunber existing pars. i.a and all subsequent paragraphs eccordingly.
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The Assignment of Quality Levels
To Design Activities

. & Discussion of the NNWSI Approach .

INTRODUCTION

The purpose of thie paper is to present the principle and strategy employed
by the RNWSI Project regarding the assignvent of Quality Levels to design
activities. The strategy described in the body of this paper vas adopted for
use vithin the NNVSI Project in Ray, 1986.

PRINCIPLE

The KNVST Quality Assurance Plan (QAP) requires that Quality Levels be
assigned to items and activities that affect quality. There {s & very direct
relationship betveen the design sctivity and {tems {n the sense that the .
infornation generated by the design activity, such as the {dentity, function: .
and interrelationships of {tems, {s eszentisl to the determination of the
iten’s affect on quality. It follovs that the design activity aust be alloved
to mature to & point vhere itezs are identifiable end their functions have
beegidcfincd {n order to srrive st & determination as to the iter’s affect on
quality.

Por this reason, the assignment of Quality Levels to the deaign activity cust
precede the assignment of Quality Levels to items.

STRATEGY

It iz the policy of the NMNUST that the design activity be acconplished {n
phases. Each phage serves to narrov the scops of the activity until the
effort converges to s definitiva set or sats of itens,

The initial phase of the design sctivity, the Conceptusl Design Phase, is
conducted to determine the range of alternatives vorthy of further study.

~ Bfforts in this phase result in a broad definition of alternstives in each

category of mejor design festures., The Advanced Conceptusl Design Phase
follovs the Conceptual Design Phase end is conducted to determine the
preferred alternatives in esch major design feature category. This phase
involves the conduct of & comparative technicel analyeis of the alternatives
in the Conceptusl Design Phasa. The License Applicstion Design Phase follova
the Advanced Conceptusl Design Phase and {s conducted to complete detailed
snalysie, dravings and specifications for use {n procurement and/or
construction. The last phase of design, the Final Procurement end-
Construction Design Phase cccurs during procurement/construction and {s
conducted to accomodate necessary changes in the design output documents
developed during the Licenss Application Design Phase.

ENCLOSURE 5
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Paga 2, Assignment of Quality Levels to Design Activities

Sinilarly, the aseignment of Quality Levels to the design sctivity is
acconplished in phases based on & concept of {ncreasing control. At the
outsat of tha Conceptusl Design Phase, & Quality Level of III is assigned to
the design efforts conducted during this phase. As the design activity -
watures into the Advanced Conceptual Phase, a Quelity Level of I {s asasigned
to design efforts conducted during this phase.

As the design activity nears the end of the Advanced Conceptual Design Phase,
most itexs vill have been {dentified, thelr functions defined and therefore
vill have bean sssigned a Quality Lavel. Once & Qualfity Level {s assigned to
an item, all design efforts related to the item are governed by the Quality
Level assigned to the ftem. Design efforts essocisted vith {tens that have

‘not received & Quality Level sasignment continue to be governed by the

Quality Level sssigned to the phase of design currently undervay.

At the outset of the License Applicetion Design Phase, & Quslity Leval of I .
iz sssigned to the design efforts conducted during this chasc. Upon ,
complation ¢f this phase of design, all items spscified by the design output:
docuzents vill have received Quality Level essignments. e

Since all {tems vill have been assigned & Quality Lavel at the close of the
License Application Design Phase, it {s not necessary to sssign a Quality
Level to the Pinsl Procurement and Construction Design Phase. All ectivities
(including dusign) that affect the quality of an item will be governed by the
Quality Leval ssaigned to the ftem.

ATTRIBUTES

The approsch teken by the RNWSI Project for the assignment of Quality Levels
to dezign sctivities axhibits the folloving attributes:

o . Racognizes ths need to allov the design activity to mature in
order to daterzine an {ten’s affect on quslity.

o Recognizes the varying degrees of influence each phase of
design has on quality.

0 Encouragss the assignment of Quality Levels to {tems after
~ the design activity hes "settled" at & point vhere there is
~ ressonable sssurance that the iten’s function and
interrelationships have been clearly defined.

0 Bncourages the "sifting out® of items that clearly have o
slight or no effect on quality,

0 Provides reasonsble assurance that the design sctivity
associated vith eny {tem is conducted under controclled



conditions prior to determining vhat ite effect on quality
nay be.
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