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FENIX & SCISSON, IKC.
LAS VEGAS BRANCH

INTRODUCTION
QUALITY ASSURANCE PROGRAM PLAN
STATEMENT OF POLICY AND AUTHORITY

It is the policy of Fenix & Scisson, Inc., (F&S) Las Vegas Branch to es-
tablish and maintain a documented Quality Assurance Program. The purpose of
the F&S Quality Assurance Program is to provide confidence that F&S will con-
tinually achieve satisfactory quality of performance in all areas of its op-
erational activities through the application of effective management systems
that assure conformance to programmatic objectives.

This Quality Assurance Program Plan (QAPP-002, Revision 6), describes the
Fenix & Scisson, Inc., (F&S) Quality Assurance Program for the DOE Yucca
Mountain Project (YMP). This plan is a revision to the F&S Quality Assurance
Program Plan, QAPP-002, Rev. 5. The program is based upon and satisfies the
applicable requirements of the Yucca Mountain Project Quality Assurance Plan,
NNWSI/88-9, Rev. 2.

The Quality Assurance Program includes controls to verify conformance of all
elements of the program including personnel, organization, work assignments,
procedures, calibration requirements, documentation, nonconformances, and
corrective action. Where project management plans are required, this Qual-
ity Assurance Program Plan shall be incorporated.

A1l F&S persannel involved in the performance of quality-related functions
shall comply with the policies and requirements of this Quality Assurance
Program Plan and procedures that implement the Quality Assurance Program.
Each member of F&S Management is responsible to assure that all quality-
related work performed under their cognizance is in compliance with the
requirements of this Quality Assurance Program Plan.

Quality Assurance personnel have the responsibility to recognize and reve:l
problems pertaining to the quality of F&S programs, projects and activities;
to initiate, recommend, or provide solutions to such problems; and to verify
implementation of corrective action.

x S
0\
f‘““§66§§T§T7§“§§6§§1““’“‘i

POR WASTE  ppe

l',



Y,

UNCONTROLLED

QAPP-002, REV. 6

KYRODUCTION

The Manager of Quality Assurance is responsible for the establishment,
implementation and verification of the Quality Assurance Program to assure
compliance with the policies and requirements set forth herein. The Manager
of Quality Assurance is responsible for keeping management informed as to the

status of the F&S Quality Program.
Date: /;?,/}3/5;
7/

Approved by:

Manag Assurance

Approved by: M@'— . Date: /Z-30-85

Vice President & General Manager
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ORGANIZATION

Fenix & Scisson, Inc. (F&S) is the AE for the Exploratory Shaft
Facility (ESF) for the Yucca Mountain Project. Responsibilities
jnclude field surveillance and inspection of drilling, mining, and
sub-surface facilities construction. F&S is responsible for the
establishment and execution of a Quality Assurance Program Plan
(QAPP). F&S may delegate to others, such as contractors, agents or
consultants, the work of establishing and executing the Quality
Assurance (QA) program or any part thereof, but will retain the
responsibility therefore. The delegation of the execution of the
QAPP requirements will be documented. The organizational struc-
ture, .1ines of communication, authority and duties of persons and
organizations affecting quality is clearly established in this doc-
ument. These activities affecting quality include both the per-
forming functions of attaining quality objectives and the QA
functions. While the line organization is responsible for per-
forming these activities properly, the QA organization will verify
the proper performance of work through implementation of appropri-
ate controls. The organizational structure is defined in Figure 1,
shown in Section II. The responsibilities of all organizational
elements depicted on organization charts relative to the Quality
Program shall be described. The responsibilities and authority of
key personnel follow.

The Vice President and General Manager, Las Vegas Branch has the
overall responsibility for the assigned portion of the Yucca

Mountain Project. 1In his absence, the responsibility is delegated
to the Nevada Test Site Operations Manager and Assistant Manager.

The Yucca Mountain Project Manager/Technical Project Officer (TPO)

is responsible to the YMPO Director to ensure that the Project
activities for which F&S is responsible, Title I, II and III, are
performed to this QAPP and dimplementing procedures that are
consistent with NNWS1/88-9. This includes the drilling and
subsurface design, cost estimation and inspection of the ESF.
Responstbilities also include field surveillance and inspection of
drilling, mining, and subsurface facilities construction.

The Yucca Mountain Project Design Manager has the responsibility
for the development of the subsurface design of the ESF. This

includes technical studies, Title I and Title II design, excluding
cost estimation. This activity will result in a design package
complete enough for an NTS Support Contractor and subcontractor to
perform procurement and construct the underground facility.

Jhe Nevada Test Site Operatfons Manager and Assistant Manager has
the overall vresponsibility for Nevada Test Site activities
including Technical Support, Geology/Hydrology, Drilling and Mining
Support to the Yucca Mountain Project.

Jhe Drilling Manager has the responsibility for providing field
personnel necessary to support the Yucca Mountain Project drilling
activities.

1-1
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The Mining Manager has the responsibility for'providing engineering
and field personnel necessary to support Yucca Mountain Project
mining and testing activities.

The Manager of Geology/Hydroloay has the responsibility to provide
Geology/Hydrology personnel as requested by the Yucca Mountain

Project Manager and approved by DOE/YMPO to support investigations
conducted by the U. S. Geological Survey (USGS). F&S
Geology/Hydrology personnel perform support activities as directed
by the USGS in accordance with their approved Quality Assurance and
Implementing Procedures. Details of the F&S interface with USGS
are i;scribed in the YMP Geology/Hydrology Organization Interface
Procedure.

The Manager of Technical Support is responsible for providing all
support to Yucca Mountain Project activities for records management

and surveillance of géophysical logging and may provide a portion
of the support for estimating, subcontract administration, reports,
word processing, and other related technical services.

The Manager of Administration is responsible for providing support

to Yucca Mountain Project activities for accounting and budgets,
payroll, personnel relations, recruiting, training, procurement,
and data processing systems.

The Safety Specialist is responsible for assuring all health and
safety requirements as well as environmental considerations are in-
corporated in ESF underground design and facilities.

The Manager of Quality Assurance reports to the Vice President and
General Manager and has been delegated the authority and execution
responsibility for establishing, maintaining, directing and manag-
ing the F&S Quality Assurance Program and for assuring that the
Quality Assurance Program is effectively executed within F&S, be-
tween F&S and DOE/YMPO, Participating Organizations, NTS Support
Contractors, and F&S suppliers. Full-time Quality Assurance Rep-
resentatives, under the direction of the Manager of QA, have re-
sponsibility for performing QA functions.

The QA functions are those of assuring that an appropriate QA Pro-
gram is established and executed effectively and of verifying, such
as by checking, auditing, surveillance and inspection, that activ-
ities that affect the quality functions have been performed
correctly. ‘Additionally, the Manager of QA may utilize Technical
Specialists and Management Representatives to assist in auditing.
Personnel performing QA functions have sufficient authority,
access to work areas, and organizational freedom to identify
quality problems; to initiate, recommend or provide solutions
through designated channels; to verify implementation of solutions;
and to assure that further processing, delivery, installation, or
use is controlled until proper disposition of a nonconformance,
deficiency, or unsatisfactory condition has occurred. This in-
cludes the ability to stop (or cause to be stopped) unsatisfactory
work through established channels. Such persons have direct access
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to responsible management at a level where appropriate action can
be effected and report to a management level at which this required
authority and organizational freedom are provided, including suffi-
cient independence from cost and schedule.

The Manager of Quality Assurance is responsible for directing and
managing the overall F&S QA Program and has an appropriate organi-
zational position, responsibilities, and authority to exercise

_proper control over the QA program. The Manager of Quality Assur-

ance has appropriate management and QA knowledge and experience,
and is at the same or higher organizational level as the highest
line manager responsible for performing activities affecting
quality and sufficiently independent from cost and schedule. The
Manager of QA has responsibility for approval of QAPPs, changes
thereto, and interpretations thereof, and implementing procedures
and all changes thereto. The Manager of QA has effective communi-
cation channels with other senior management positions. The
Manager of QA has the responsibility and authority to verify the
adequacy and effectiveness of QA plans, requirements, and QA
program implementation by F&S and its subordinate organizations.
The Manager of QA, who retains overall authority and responsibility
for the QA Programs, and personnel considered to be "full-time
dedicated", is not assigned duties that would prevent full
attention to Yucca Mountain Project QA responsibilities or that
would conflict with the reporting and resolution of QA issues and
problems related to the Yucca Mountain Project.

Should a dispute involving quality arising from a difference of
opinion between QA personnel and others occur, this will be brought
to the attention of the Manager of QA and the manager of the other
organization. Should this not achieve a resolution, the matter
shall be referred to F&S Vice President and General Manager for
resolution. If the dispute can not be resolved within F&S, the
dispute will be elevated to the YMPO Project Quality Manager (PQM).

This Quality Assurance Program Plan applies to all items and
activities of all organizations affecting quality. The organiza-
tion structures and responsibilities are clearly established -in
this plan and implementing procedures so that the results described
below are obtained.

Quality is achieved and maintained by those who have been assigned
responsibility for performing work.

Quality achievement is verified by persons or organizations not
directly responsible for performing the work. Verification of
conformance to established requirements (acceptance) is accomplish-
ed by the QA organization unless specifically exempted in this
Quality Assurance Program Plan.

If more than one organization is involved in the execution of

activities affecting quality, then the responsibility and authority
of each organization wiil be established clearly and documented.
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The external interfaces between organizations and the internal
interfaces between organizational units and changes thereto are
documented. A1l interface responsibilities will be defined and
documented. The interfaces between F&S, and the other NTS Support
Contractors, YMPO, and the Participating Organizations are briefly
described below. Specific interfaces are described in Administra-
tive Procedures and Implementing Procedures.

Holmes & Narver (HEN) - F&S has a design interface with H&N on
the ESF. F&S may use H&N for material testing and nondestruc-
tive testing services.

Reynolds Electrical and Engineering Company (REECo) - F&S is
responsible for inspection and surveillance of drilling, min-

ing, and construction performed by REECo and its subcontrac-
tors. F&S may purchase equipment through REECo and utilizes
their calibration facility for the calibration of measuring and
test equipment.

Lawrence Llivermore National taboratory (LINL) - F&S receives
direction through YMPO to support LLNL in site investigations.

Los Alamos National Laboratory (LANL) - F&S receives direction
through YMPO to support LANL in site investigations.

Sandia National lLaboratories (SNL) - F&S receives direction
through YMPO to support SNL in site investigations.

Science Applications International Corporation (SAIC)/T&MSS is
the integrating contractor for YMPO and provides broad tech-
nical, operational, and managerial support for Yucca Mountain
Project activities. F&S interfaces with SARIC are through YMPO
as described in Section 1.4.1.8.

United States Geologic Survey (USGS) - F&S receives direction
through YMPO to support USGS in site investigations. Addition-
ally, F&S provides USGS with Geology/Hydrology personnel as
described in Section 1.1.7.

Yucca Mountain Project Office (YMPO) - YMPO manages and pro-
vides technical direction of the activities of F&S through the
issuance of technical and programmatic guidance and QA program-
matic guidance. F&S 1is responsible to YMPO for technical
activities assigned in the Yucca Mountain Project Work
Breakdown Structure Dictionary (WBS), and project-specific
technical plans.

From an overall Yucca Mountain Project standpoint, the above
interfaces are exchanges of technical requirements of work to be
performed and 1iaison until completion of work. The Yucca Mountain
Project Administrative Procedures (APs) provide the implementing
interface controls utilized by F&S while its implementing
?rocegures describe the methods of conducting inter-organizational
nterfaces.
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QUALITY ASSURANCE PROGRAM
Extent of the Quality Assurance Program

F&S has developed a Quality Assurance Program Plan which provides
the description of the F&S QA program and commits to the applicable
Yucca Mountain Project QA requirements given in NNWSI/88-9. This
Quality Assurance Program Plan (QAPP) includes consideration of the
activities affecting quality and generated by the Quality Assurance
Division -with assistance from the technical staff. The QAPP
provides instruction to implement and apply the QA requirements to
the technical activities of the YMP. It is planned, implemented,
and maintained in accordance with NNWSI1/88-9 and is consistent with
and addresses all of the applicable requirements of this Yucca
Mountain Project QA Plan.

Management above or outside of the QA organization regularly
receives information as to the scope, status, adequacy, compliance,
etc. of the QA Program by means of audits, surveillances, weekly
reports and quarterly reports. Management shall perform readiness
reviews, as deemed appropriate. Readiness reviews shall apply to
major scheduled/planned activities which could affect quality.
Readiness reviews shall be used in verifying that specified
prerequisites and programmatic requirements have been identified
prior to starting a major activity.

The hierarchy of criteria applicable to F&S are in Figure 2, see
Section II. Where deviations between the requirements of these
documents exist, the requirements of NNWSI/88-9 shall prevail.

The QA criteria and specific requirements associated with these
criteria have been adapted to the Yucca Mountain Project activities
through NNWSI/88-9 and are addressed in QAPP-002. When a specific
criteria is not applicable to F&S activities, it will be noted in
the QAPP and recorded on-the checklist required in Paragraph 2.1.2
below with justification.

The F&S Quality Assurance Program consists of QAPP-002 plus
appropriate implementing procedures required to provide and
implement control over activities affecting quality. The control
is consistent with the importance of the activity. These
procedures are developed by qualified personnel and reviewed and
approved by Quality Assurance prior to implementation to assure
they meet all the requirements of QAPP-002.

The QAPP is submitted to YMPO for review prior to implementation
and includes a checklist based on NNWSI/88-9 which identifies how
and where each of its requirements are addressed. YMPO comments
will be resolved and YMPO approval will be obtained. Editorial
changes to the QAPP and those which have no effect on the Quality
Program will be issued without YMPO approval. These will be in
the form of Change Notices in lieu of Revisions. Change Notices
will be incorporated in the subsequent Revisions.

2-1
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F&S Management will monitor QAPP-002 through internal audits to
assess the adequacy of the program and assure its effective
implementation.

As an NTS Support Contractor, F&S 1is not responsible for the
acceptance of data or data interpretations for the use in licensing
activities that were not generated under the controis of the Yucca
Mountain Project QA Plan (QAP). When requested, F&S will provide
Participating Organizations primary data or primary data
interpretations and reports that were generated by F&S.

F&S does not have responsibility for the development of "Q" Lists.

F&S uses the Yucca Mountain Project approach to QA that recognizes
the differences between 1ditems and activities that affect
radiological health and safety and waste isolation, and those that
do not. The approach is designed to ensure that each item and
activity s assigned a QA 1level that is consistent with its
potential impact or importance, or both, in terms of radiological
health and safety, waste isolation, non-radiological health and
safety, the U. S. Nuclear Regulatory Commission (NRC) licensing
requirements, the operability and maintainability of the
repository, cost, and schedules. The Participating Organizations
or YMPO will identify the appropriate Quality Assurance levels for
all items and activities that affect quality associated with site
characterization, facility and equipment construction, and facility
operations. Once assigned, the QA level for a particular item or

‘activity will be applied by F&S.

QAPP-002 which complies with the requirements of NNWSI/88-9 has
been established by F&S consistent with the schedule for
accomplishing the activities. QAPP-002 assures that procedures
required to implement the requirement of NNWSI/88-9 are properly
documented, controlled, and are mandated by the Vice President and
General Manager in the policy statement. QAPP-002 will be applied
throughout the 1ife of the Yucca Mountain Project in accordance
with established policies, procedures and instructions. QAPP-002
applies to all items and activities identified as QA Level I and II
affecting quality. It also identifies the major organizations
participating in the project and designated functions of these or-
ganizations. QAPP-002 provides control over activities that affect
the quality of the identified structures, systems, and components
to an extent consistent with their importance. The activities that
affect quality shall be accomplished under suitably controlled
conditions. Controlled conditions include the use of appropriate
equipment, suitable environmental conditions for accomplishing the
activity, and assurance that all prerequisites for the given
activity have been satisfied. The program takes into account the
need for special controls, processes, test equipment, tools, and
skills to attain .the required quality, and the need for
verification of quality by inspection, test, peer review, or a
combination of these. The program provides for indoctrination and,
as necessary, training of personnel performing. activities that
af{ect qu31ity to ‘assure that suitable proficiency is achieved and
maintained.

2-2



2.2
2.2.1

2.2.2

2.2.2.1

UNCONYROLLED

QAPP-002, REV. 6

The YMPO will regularly assess the status and adequacy of the F&S
QA Program by overview, surveillance and audit activities.

Application of Graded Quality Assurance

The purpose of a graded QA program is to select the QA requirements
and measures to be applied to items and activities in the
Repository Program consistent with their importance to safety,
waste isolation and the achievement of U. S. Department of Energy
(DOE) mission objectives. This will be accomplished by deliberate
quality planning and selective application of QA requirements on
the item or activity to be performed with varying degrees of QA
applied, depending on item function, complexity, consequence of
failure, reliability, replicability of results, and economic
considerations. F&S will accept the identification of items and
activities for graded QA as developed by the responsible Principal
Investigators and will ensure that they are covered by an
applicable QA Program.

The requirements specified in this section are to be used to apply
the graded quality philosophy to all Yucca Mountain Project items
and activities.

F&S does not have the responsibility for the selection of Qual-
jty Assurance levels. F&S recognizes three Quality Assurance
levels and has established its QA Program in accordance with
the levels defined below:

QA lLevel 1 - are those radiological health and safety related
items and activities that are important to either safety or
waste isolation and that are associated with the ability of a
geologic nuclear waste repository to function in a manner that
prevents or mitigates the consequences of a process or event
that could cause undue risk to the radiological health and
safety of the public. Items and activities important to safety
are_, those engineered structures, systems, components, and
related activities essential to the prevention or mitigation of
an accident that could result in a radiation dose either to the
whole body or to any organ of 0.5 rem or greater either at or
beyond the nearest boundary of the unrestricted area at any
time until the completion of the permanent closure of the re-
pository. Items and activities important to waste isolation
are those barriers and related activities which must meet the
criteria that address post-closure performance of the engineer-
ed and natural barriers to inhibit the release of radionu-
clides. The criteria for items or activities important to
safety and waste isolation are found in 10 CFR 60, and 40 CFR
191.

2-3



2.2.2.2

2.2.2.3

2.3
2.3.1

2.3.2

UNCONTROLLED

QAPP-002, REV. 6

QA level Il - are those activities and items related to the
systems, structures, and components which require a level of
quality assurance sufficient to provide for reliability, main-
tainability, public and repository worker nonradiological
health and safety, repository worker radiological health and
safety and other operational factors that would have an impact
on DOE and YMPO concerns, and the environment.

QA fevel III - are those activities and items not classified as
QA Levg]s I and II.

Application of Levels
F&S will apply QA Levels as assigned by the Participating Or-

ganization.

The requirements contained in this document apply to Quality
Assurance Levels I and II items and activities unless otherwise
noted herein. The requirements imposed for QA Level III items
and activities are those managerial, administrative,scientific,
engineering, commercial, and laboratory practices that are
commonly used by Fenix & Scisson, Inc.

QA Activities

Overview

F&S shall perform overview of the QA activities of all organiza-
tions (including subcontractors doing supportive work) under their
purview. This excludes other project participants (see Para.
7.5.2.1). Overview is to include the following as appropriate:

o0 The review and approval of QAPPs.

o Surveillance of activities affecting quality to verify com-
pliance with requirements.

0 Performance of qué]ity audits to verify the adequacy and com-
pliance of QA programs.

Review and Approval of QA Programs

Procedures are to be established by F&S for the review of QA
program documentation of those organizations under their purview
for adequacy, completeness and relevance. The procedures shall
identify the types of documents to be submitted for review and
approval, assign responsibility for review, and identify the
methods for documenting review and approval action. Reviews of QA
program documentation shall be recorded on checklists or other
forms that specify the criteriz for acceptab111ty and indicate
conformance or nonconformance.
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Management Assessment

Frequency of Management Assessments Management assessments will be
conducted at least annually for determining (1) the effectiveness

of the system and management controls that are established to a-
chieve and assure quality, and (2) the adequacy of resources 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.

Performance of Management Assessment Management assessments are
performed by F&S in accordance with procedures for planning, organ-
izing, performing, and documenting the management assessment con-
ducted, including the analysis and reporting of the results and
tracking of recommendations. Copies of management assessments are
to be provided to the Project Manager, YMPO and the YMPO PQM. Man-
agement above or outside the QA Organization shall be responsible
for the Management Assessment activity.

Personnel Selection, Indoctrination, and Training Procedures

Establishment of Requirements F&S has established requirements for
the selection, indoctrination, and training of personnel performing
or verifying activities that affect quality. The requirements es-
tablish position descriptions that set forth minimum personnel
qualifications and provide for appropriate indoctrination or train-
ing or both, prior to initiation of activities that affect quality.
In addition to the following requirements for indoctrination and
training, personnel performing activities that specifically re-
quire certification by applicable codes and standards (e.g., lead
auditors, inspectors, testers, etc), are certified in accordance
with the detailed requirements specified in Appendix C, D or F, as
applicable.

Position Description Minimum education and experience re-
quirements are established and documented in position descrip-
tions for each position involved in the performance of act1v1-
ties that affect quality.

Personnel Qualification Evaluation Personnel selected will
have education and experience commensurate with the minimum
requirements specified in the position description. Relevant
education and experience will be verified. This verification
will be documented. The initial capabilities of an individual
will be based upon an- evaluation of their education, experi-
ence, and training and compared to those established for the
position. Evaluations will be documented by managers or super-
visors responsible for the activities to be performed.
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Indoctrination Prior to assigning personnel to perform ac-
tivities affecting quality, they will be indoctrinated as to
the purpose, scope, methods of implementation, and applicabili-
ty of the following documents (including changes thereto), as a
minimum, as they relate to the work to be accomplished.

Indoctrination may be accomplished by the use of a mandatory
reading 1ist, by group classroom presentations, by video pres-
entation, or other instructional methods.

o F&S QAPP

o Implementing Procedures and Work Instructions (applicable
to the individual’s responsibilities)

0 Regulations
0 Project Level Documents

Iraining Prior to assigning personnel to perform quality af-
fecting activities training if needed, will be conducted to
gain the required proficiency. The training (in-depth instruc-
tion) will include the principles, techniques, and requirements
of the activity. Such in-depth instructions may be internal or
external class room sessions, classroom sessions supplemented
by hands-on workshops, on-the-job training, other instructional
methods, or combinations thereof.

Proficiency Evaluation After the initial personnel qualifica-
tion evaluation, the job proficiency of personnel who perform
activities affecting quality will be evaluated and documented
at least annually. Proficiency evaluations may be performed in
conjunction with periodic or day-to-day employee performance
evaluations. Proficiency evaluations will be performed by man-
agers or supervisors who have responsibility for the activities
being performed or verified.

Records Records of personnel qualification evaluations, in-
doctrination, training, and proficiency evaluations will be re-
tained as lifetime QA records. These records will include, as
2 minimum, the items 1isted below:

o Personnel Qualification Evaluation Records Records of the
verification and evaluation of a candidates education, ex-
perience, and training, compared to those for the position.

o Indoctrination Records Records of indoctrination which
include the objective and content of the indoctrination,
date or dates of indoctrination, and other applicable in-
formation.
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Training Records Records of training which include the
objective and content of the training, name of the
instructor, attendees, dates of attendance and results of
proficiency evaluations (where applicable), and other
applicable information.

Proficiency Evaluation Records Records of proficiency
evaluation will include, as a minimum, the name of the

evaluated employee, the evaluator, evaluation results, date
of evaluation, and the activities covered by the evalua-
tion.
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SCIENTIFIC INVESTIGATION CONTROL AND DESIGN CONTROL

Scientific Investigation Control

F&S participation in Scientific Investigation is limited. F&S
performs a support function for the Principal Investigators (PI).
F&S prepares plans for specific investigations from criteria
supplied by the PI with the approval of YMPO/NTSO. These plans are
known as drilling programs or mining programs. These programs
contain a description of the work to be performed, and the equip-
ment required to perform the work. F&S also supplies personnel to
work under the direction of PI personnel. F&S may also provide the
services of support subcontractors when directed by the PI.

Design Control

General

Definition The design process is defined, controlled and ver-
ified in accordance with established, approved procedures con-
tained in the Project Control Manual utilized by the Design
Organization. The term design refers to specifications,
drawings, design criteria, and component performance
requirements for the natural and engineered components of the
repository system. Design information and design activities
refer to data collection and analyses activities that are used
in supporting design development and verification. This in-
cludes general plans and detailed implementing procedures for
data collection and analyses and related information such as
test results and analysis. The data collection activities
result from scientific investigations and produce design input.
Data analysis includes the initial step of data reduction as
well as broad level systems analyses (such as performance
assessments) which integrate many other data and analyses of
individual parameters.

It is the policy of the Yucca Mountain Project that a completed
or final design of a facility or item evolves from a sequential
order of design activities (or phases) wherein each phase
becomes more detailed in nature than the preceding phase. It
is recognized that the number and length of design phases
required to produce a completed or final design of any
particular item -or facility may vary, among organizations
responsible for design, according to the timeliness and
availability of pertinent information and the complexity of the
item or facility. It is also recognized that all Project
design activities, although undertaken by different
organizations, . which may progress at different rates, are
dependent on and require an interface with each other to
_produce a unified facility design.
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Quality Assurance level Assignment A1l design phases will be

assigned a Quality Assurance Level prior to execution in ac-
cordance with the methods specified in the YMP Administrative
Procedure Manual.

Qualification of Personnel Personnel performing design work
will be indoctrinated, trained, and qualified in accordance

with the requirements of Section 2 of this document. Instruc-
tions, procedures and drawings for design work will be in
accordance with the requirements of Section 5 of this document.

Peer Review For design activities including design output doc-
uments which involve use of untried or state-of-the-art test-
ing and analysis procedures and methods, or where detailed
technical criteria and requirements do not exist or are being
developed, a peer review will be conducted. The peer review
will meet the requirements of Paragraph 3.4 of this section of
the Quality Assurance Program Plan.

Design Input

Identification, Review and Approval of Input Applicable design
input, such as site characterization data, criteria letters,
design bases, performance and regulatory requirements, codes,
standards, manufacturer’s design data, and quality standards,
will be identified, documented, and their selection reviewed
and approved by F&S Design and the F&S QA organization. The
purpose of the QA review is to assure that the documents are
prepared, reviewed, and approved in accordance with documented
procedures and quality assurance requirements. The design
input shall be specified and approved on a timely basis and to
the level of detail necessary to permit the design activity to
be carried out in a correct manner and to provide a consistent
basis for making design decisions, accomplishing design
verification measures, and evaluating design changes.

Chariges to Design Input Changes to approved design input, in-
cluding the reason for the changes, will be identified, doc-
umented, approved, and controlled by the responsible design
organization. .

Considerations for Desian Input Considerations for design in-
puts as they apply to specific items or systems are contained
in Appendix B of this document.

Design Analysis

Design Analysis Documents Design analyses will be performed in
a planned, controlled, and documented manner. Design analysis

will be performed and documented in sufficient detail as to
purpose, method, assumptions, design input, design calcula-
tions, references and units such that a technically qualified
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person may review, understand, and verify the analysis without
recourse to the originator. These documents will be legible
and in a form suitable for reproduction, filing, and retrieval.

Calculations will be identifiable by subject (including struc-
ture, system, or component) originator, reviewer, and date.

Documentation_of Design Analysis

Documentation of design analysis will include as a minimum the
following:

0 Definition of the objective of the analysis.

o Definition of design input and their sources.

o A listing of app]icab]e references.

0 Results of literature searches or other background data.

o Identification of assumptions and indication of those which
require verification as the design proceeds.

o A logical sequenced 1ist showing the design calculations.

o Identification of any computer calculation, including com-
puter type, program name, revision, input, output, evidence
of program verification, and the bases of application to
the specific problem.

o Signatures and dates of review and approval by appropriate
personnel including QA Personnel. The purpose of the QA
review is to assure that the documentation is prepared, re-
viewed and approved in accordance with documented proce-
dures and quality assurance requirements.

Use of Computer Programs Computer programs that are used to
support a licence -application will be documented and controlled
a; spec;f1ed in Paragraph 3.3 of this Section and Appendix H of
this QAPP

Design Verification

‘Identification and Documentation Design control measures will

be applied to verify the adequacy of design and verification
will be performed in a timely manner. The responsible design
organization will identify and document the verification method
used, the results of the verification, and the verifier.

Iiming of Verification Verification of the adequacy of design
will be performed prior to release for procurement, construc-
tion, or release to another organization for use in other de-
sign activities. In those cases where this timing can not be
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met, the portion or portions of design which have not been ver-
ified will be identified and controlled. In all cases, the
verification will be completed prior to relying on the compo-
nent, system, or structure to perform its function.

Extent of Verification The extent of the design verification
required is a function of the importance to safety of the item
under 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 sub-
jected to a verification process in accordance with Paragraph
3.2.4 of this Section, the verification process need not be
duplicated for identical designs. However, the applicability
of standardized or previously proven designs, with respect to
meeting pertinent design inputs, will be verified for each -
application.  Known problems affecting the standardized or
previously proven designs and their effects on other features
will be considered. The original design and associated verifi-
cation measures will be adequately documented and referenced in
the files of subsequent application of the design.

Changes to Verified Designs Changes to previously verified de-
signs will require verification including evaluation of the ef-
fects of those changes on the overall design.

Personnel Performing Verification Design verification will be
performed in accordance with the requirements of Paragraph

3.2.4.6 of this Section by any competent, certified individual
or individuals or certified group or groups other than those
who performed the original design. This includes the follow-
ing:

Individuals or groups from the originator’s same organization.

Individuals or groups from other organizations contracted for
this purpose. -

The originator’s supervisor providing all of the following
requirements are met:

o The supervisor is the only individual in the organization
competent to perform verification.

o The supervisor did not establish the design input used,
specify a singular design approach, or rule out certain
design considerations.

o0 The rationale for satisfying the two requirements above is
documented and approved by management superior to the
supervisor. The Manager of QA or his- designee will also
concur with this rationale.
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Methods of Desian Verification Design verification will be
accomplished by any one or a combination of the following:
design reviews, alternate calculations, qualification test-
ing, or peer review.

Design_Reviews Design reviews are detailed critical reviews
to provide assurance that the design is correct and satisfac-
tory. At a minimum, the items below will be considered during
the regiew and the results of such deliberations will be doc-
umented.

o Were the design inputs correctly selected?

0 Are assumptions necessary to perform the design activity
adequately described and reasonable? Where necessary, are
the assumptions identified for subsequent reverifications
when the detailed design activities are completed?

o Was an appropriate design method used?

o Were the design inputs correctly incorporated into the de-
sign?

o Is the design output reasonable compared to'design inputs?

0 Are the necessary design input and verification require-
ments for interfacing organizations specified in the de-
sign documents or in supporting procedures or instructions?

o Are computer programs used for analysis identified and
verified in accordance with the methods specified in
Paragraph 3.3 of this section.

Alternate Calculations Alternate calculations are a form of
analysis which may be used to determine the adequacy of the
original analyses. The use of alternate calculations will in-
clude a review of the appropriateness of assumptions, inputs
and computer programs or other calculation method used.

Qualification Tests Qualification tests that involve actual
physical testing of systems, structures, or components may be
used to verify the adequacy of design. Where design adequacy
is to be verified by qualification tests, the tests will be
identified. The test configuration will be clearly defined and
documented. Testing will demonstrate adequacy of performance
under conditions that simulate the most adverse design condi-
tions. Operating modes and environmental conditions 1in which
the item must perform satisfactorily will be considered in de-
termining the most adverse conditions. Where the test is in-
tended to verify only specific design features, the other fea-
tures of the design will be verified by other means. Test
results will be documented and evaluated by the responsible
design organization to assure that test requirements have been
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met. If qualification testing indicates that modifications to
the item are necessary to obtain acceptable performance, the
modification will be documented and the item modified and re-
tested or otherwise verified to assure satisfactory perform-
ance. When tests are being performed on models or mockups,
scaling laws will be established and verified. The results of
model test work will be subject to error analysis, where appli-
cable, prior to use in the final design work.

Peer Review
Peer review is an acceptable method of design verification when

the design is beyond state-of-the-art and other methods of
design verification are not feasible.

3.2.5 Design Change Control

3.2.5.1

Changes to Approved Desians Changes to approved designs, in-
cluding field changes, will be justified and subjected to de-

sign control measures commensurate with those applied to the
original design and approved by the same affected groups or
organizations which reviewed and approved the original design
documents; except where an organization which originally was
responsible for approving a particular design document is no
longer responsible, then the YMPO will designate a new respon-
sible organization. The designated organization will have de-
monstrated competence in the specific design area of interest
and have an adequate understanding of the requirements and
intent of the original design. Errors and deficiencies in ap-
proved design and design information documents will be doc-
umented, and action taken to assure that all errors and defi-
ciencies are corrected. Where a significant design change is
necessary because of an incorrect design, the design process
and verification procedure will be reviewed and modified as
necessary.

'3.2.6 Desian_Interface Control

3.2.6.1

3.2.6.2

Jdentification and Responsibility Internal and external design
interfaces will be identified and controlled and design efforts

will be coordinated among and within responsible design organi-
zations. Interface controls will include the assignment of
responsibility and the establishment of procedures among and
within responsible design organizations for the review, approv-
al, release, distribution, and revision of documents involving
design interfaces.

Information Transmitted Across Interfaces Design information

" transmitted across interfaces will be documented and con-

trolled. Transmittals shall identify the status of the design
information or document provided and, where necessary, identify
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incomplete items which require further evaluation, review, or
approval. VW¥here it is necessary to initially transmit design
information orally or by other informal means, the transmittal
will be confirmed promptly by a controlled document.

Design Qutput Requirements

Design Output Documents Design output documents will:

1 Relate to the design input by documentation in sufficient de-
tail to permit design verification.

.2 ldentify assemblies or components or both that are part of the

item being designed. When such an assembly or component part
is a commercial grade item that, prior to its installation, is
modified or selected by special inspection or testing or both,
to requirements that are more restrictive than the Supplier’s
published product description, the component part will be
represented as different from the commercial grade item in 2
manner traceable to a documented definition of the difference.

3 Show evidence that the required review and approval cycle has
been achieved prior to release for procurement, construction,
or release to another organization for use in other design
activities. As a minimum, the review and approval cycle will
include the participation of the technical and QA elements of
both the responsible design organization and the WMPO or their
designee. The purpose of the QA review is to assure that the
documents are prepared, reviewed and approved in accordance
with documented procedures and quality assurance requirements.

Design Documents as QA Records Design documentation, inciuding

design inputs, analyses, drawings, specifications, approved changes
thereto, evidence of design verification and records confirming
interface control will be collected, controlled, stored, and main-
tained as QA records in accordance with procedures which met the
requirements of Section 17 of this document.

Software Quality Assurance Requirements
Computer Software Documentation and Control

For a geologic repository, computer software used to perform
analysis in support of the license application shall be controlled
to the same level of requirements as software used to perform
direct design analysis. Auxiliary software used to support primary
analysis software shall be controlled at a level commensurate with
the complexity of that software.

Where commercial auxiliary software is used, all available documen-
tation from the software supplier shall be obtained. It is
recognized that source code is generally not available and controls
are limited to unique version didentification and user-related
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manuals. Supplemental, detailed requirements for the development,
maintenance, and security of computer software based on the life
cycle model are contained in Appendix H of this QAPP.

Fenix & Scisson, Inc., shall prepare a description of their
software design, test and configuration management system, and
sngit it to DOE/YMPO for review and approval. The description
shall: .

o Provide criteria for application of the requirements 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.

o Indicate the methods to be used to develop computer program
requirements, to translate those requirements into a de-
tailed design, and to implement that design in executable
code.

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

o Identify the methodology for establishing software base-
lines and baseline updates (changes) and for tracking
changes throughout the 1ife of the software.

o Specify the process to be used for verification and valida-
tion of the software developed or applied to geologic
repository design analysis.

o Identify the procedure for reporting and documenting soft-
ware discrepancies, including sources, evaluating impacts
of discrepancies on previous calculations, and determining
appropriate corrective action.

Software shall be placed under configuration management as 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 associated documentation.

Changes to software shall be systematically evaluated, coor-
dinated, and approved to assure that the impact of a change is
carefully assessed prior to updating the baseline, required
action is documented, and the information concerning approved
changes is transmitted to all affected organizations. Changes
to computer software shall be subject to the same level of ap-
proval, verification, and validation as the original software.

Computer programs developed and/or modified shall be documented
in accordance with the applicable elements of NUREG-0856, Final
Technical Position on Documentation of Computer Codes for High-
Level Waste Management. This requirement may be met in part by
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existing documentation 1if properly referenced and related to
the NUREG-0856 requirements.

Testing of software, including new or modified software, shall
be performed for those inputs and conditions necessary to exer-
cise the software, identify boundary conditions and to provide
2 suitable benchmark or sample problem for installation. The
goal of testing is to develop a set of test cases that have
highest probability of detecting the most errors in order to
identi{y under what conditions the software does not perform
properly.

Verification and validation of computer software shall be
performed prior to the use of such software to perform
technical calculations in support of site-characterization,
performance assessment analyses, and the design, analysis, and
operation of -repository structures, systems, and components.-

“In those cases where this requirement -cannot be met, the
portion or portions of software which have not been ver1fied
and validated shall be identified and controlled. In all
cases, the. verification and validation of software shall be
compieted prior to relying on the software to support the
license application.

Verification and validation procedures shall assure that the
software adequately and correctly performs all intended func-
tions and that the software does not perform any unintended
function that either by itself or in combination with other
functions can degrade the entire system.

Existing software shall be qualified for use. This qualifica-
tion shall be based on the zbility of the software to provide
acceptable results for specific applications and compliance
with the requirements of this section. Software that has not
been developed in accordance with this QAPP may be qualified
for use provided the software is verified and validated, a
software baseline established, and applicable documentation
prepared to support the software in accordance with the pro-
visions of this section.

Methods for determining the applicability of requirements and
managing interfaces involving the documentation, configuration
management, change, qualification, verification, and validation
are contained in the F&S Software QA Plan and Implementing
Procedures.

Documentation of Computer Software -

Documentation of scientific and engineering software shall include
the following, as a minimum:
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o Software requirements specification;

o Software design and change documentation;

o Description of mathematical models and numerical methods;
o Software verification and validation documentation;

o User documentation;

o Code assessment andvsupport;

o Continuing documentation and code listings; and

o Software summary.

This documentation is considered to be 2 QA Record and is subject
to the requirements of Section 17.0 of this QAPP. Appendix H to
the QAPP provides detailed requirements on the content of the
documentation for this software and other computer software used on
the Yucca Mountain Project.

Software Configuration Management

Fenix & Scisson, Inc., shall institute a software configuration
management program appropriate to the projects it conducts and
shall provide documentation of this program to the Records Manage-
ment System (RMS). The minimum requirements for this configuration
management program shall be: (1) the inclusion of a unique identi-
fication, including software version numbers whenever feasible, in
the output; (2) listings of the software; and (3) a brief chronol-
ogy of the software versions, including descriptions of the changes
made between versions.

Peer Reviews

F&S shall institute a peer review process, when applicable, to
provide adequate confidence in the work being reviewed. Peer
reviews shall meet the requirements of NUREG-1297 "Peer Review for
High-Level Nuclear Waste Repositories" (Feb. 1988). These require-
ments are contained in Appendix J of this QAPP.

Technical Reviews
When technical reviews are required, they shall be conducted in

accordance with procedures that contain specific criteria for the
performance of the technical review.
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PROCUREMENT DOCUMENT CONTROL
Measures to Assure Adequate Quality

Measures will be established to assure that applicable regulatory
requirements, design or site investigations bases, and other re-
quirements that are necessary to assure adequate quality are suit-
ably included or referenced in the documents for procurement of
material, equipment and services utilized on the Yucca Mountain
Project. To the extent necessary, procurement documents will
require subcontractors to provide a Quality Assurance (QA) Program
that is consistent with the pertinent provisions of NNWSI/88-9 as
required for the specified Quality Assurance Level. In lieu of
requiring subcontractors to have a Quality Assurance Program, they
may be required to work in accordance with the F&S QAPP and
Procedures. The extent of F&S responsibility for procurements
which involve REECo will be defined in Yucca Mountain Project
Administrative Procedures.

Additional Requirements for QA Level I Activities

Procurement documents issued at all tiers of procurement will in-
clude provisions for the items listed below as deemed necessary by
F&S:

Content of Procurement Documents

Scope of Work

A statement of the scope of work to be performed by the suppli-
er will be in the procurement documents.

Technical Requirements

Technical requirements will be specified in the procurement
documents. Where necessary, these requirements will be speci-
fied by reference to specific drawings, specifications, codes,
standards, regulations, procedures, or instructions, including
revisions thereto that describe the items of services to be
furnished. The procurement documents will provide for identi-
fication of test, inspection, and acceptance requirements of
?he purchaser for monitoring and evaluating the supplier’s per-
ormance.

QA Reguiremen;;

1 Procurement documents will require that the supplier have a
documented QA Program that implements either portions or all of
the requirements of NNWSI/88-9. Quality Assurance Program
Plans and Documents of subcontractors for QA Level I purchases
will be reviewed and approved by F&S. Those which do not ade-
quately define QA requirements, as judged by the QA representa-
tive of F&S, will be corrected prior to initiation of activ-
ities specified by the purchase order or contract.
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The extent of the program required will depend on the type and
use of the item or service being procured. The procurement
documents will require the supplier to incorporate appropriate
QA Program requirements in subtier procurement documents. In
lieu of requiring subcontractors to have a Quality Assurance
Program, they may be required to work in accordance with the
F&S QAPP and Procedures.

In developing QA requirements for test and other equipment,
consideration should be given to whether proper performance of
that equipment can be determined during or after its use (i.e.,
whether failure or malfunction of the equipment can be
detected).

Rights of Access

At each tier of procurement, the procurement documents will
provide for access to the suppliers’ facilities and records for
inspection or audit by the purchaser, appropriate YMPO person-
nel, or other YMPO authorized representatives. YMPO access to
subtier contractor facilities will be arranged by F&S.

Documentation Requirements

The procurement documents at all tiers will identify the
documentation required to be submitted to the purchaser. The
time of submittal will also be established. If F&S requires
the supplier to maintain specific QA records, then the
retention times and disposition requirements will be specified
in accordance with Section 17 of this document.

Nonconformance

The procurement documents will prescribe the F&S requirements
for reporting and approving disposition of nonconformances.

Spare _and Replacement Parts

The procurement documents will require the identification of
appropriate spare and replacement parts or assemblies and the
appropriate delineation of the technical and quality-related
data that are required for ordering these parts or assemblies.
The technical and quality requirements will be equal to or
better than the original. If QA or technical requirements of
the original item cannot be determined, then an engineering
evaluation will be conducted by qualified individuals to
establish the requirements. The evaluation will consider the
interchangeability, function and safety of the item. The

" evaluation will be documented.
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Procurement Document Review

A review of the procurement documents and changes thereto will be
made to assure that documents transmitted to the prospective
supplier or suppliers include appropriate provisions to assure that
items or services will meet the specified requirements. The review
will be performed prior to contract award. Procurement document
reviews will be performed by personnel who have access to pertinent
information and who have adequate understanding of the requirements
and intent of the procurement documents. The review will include,
as a minimum, the cognizant technical organization and QA organiza-
tion. The review by the QA organization will assure that the
following requirements are met:

o QA Requirements are correctly stated, inspectable and controll-
able.

o There are adequate acceptance and rejection criteria.

o Procurement documents have been prepared, reviewed, and approv-
ed in accordance with this document.

Procurement Document Changes

Procurement document changes will be subject to the same degree of
control as utilized in the preparation of the original documents.
Changes that are made as a result of the bid evaluation or pre-
contract negotiations will be incorporated into the procurement
documents. The review of such changes and their effects will be
completed and documented prior to contract award. Review of
changes will include the following considerations:

o Appropriate content will be included in procurement documents
as required by Paragraph 4.2.1 of this section.

o Additional or modified design or site investigation criteria
will be determined.

o Analysis of exceptions or changes requested or specified by the
supplier and determination of the effects such changes may have
on the intent of the procurement documents or quality of the
item or service to be furnished.

Distribution of Procurement Documents

F&S will forward to the SAIC/T&MSS Project QA Department (QA
Verification Division Manager) a copy of purchase documents, and
changes thereto, as issued, when purchases involve Quality Assur-
ance Level 1 items or services. Only those purchase documents
which identify the vendor, describe the scope of work, and detail
when work is to start are required to be submitted to the
SAIC/T&MSS Project QA Department.
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INSTRUCTIONS, PROCEDURES, PLANS AND DRAWINGS

General

Activities affecting quality will be prescribed by and performed in
accordance with documented instructions, procedures, plans or draw-
ings of a type appropriate to the circumstances. These documents
will include or reference appropriate quantitative or qualitative
acceptance criteria for determining that prescribed activities have
been satisfactorily accomplished. Instructions and procedures will
include a section which identifies the QA records which are
generated during implementation of the document. If plans are used
in lieu of procedures, then these plans shall also include or
reference appropriate acceptance criteria and identify the QA
records which are generated. These documents, including drawings,
will be controlled as required in Section 6.0 of this document.

Reviews

An independent review of all instructions, procedures, plans and
drawings shall be performed by F&S to assure technical adequacy and
inclusion of appropriate quality requirements. These reviews shall
be performed by individual(s) other than those who developed these
documents. If applicable, the review shall consider whether or not
the activities are repeatable, have the potential to impact the
waste isolation capability of the site or interfere with other site
characterization activities.

Distribution

F&S will maintain and provide the YMPO PQM and the SAIC/T&MSS
Project Quality Assurance Department Manager with controlled dis-
tribution of all implementing procedures, plans and instructions
used for QA Level I and II activities.
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DOCUMENT CONTROL

Document Preparation, Review, Approval, and Issuance
Methods

The preparation, review, approval, and issuance of documents such
as instructions, procedures, plans and drawings, including changes
thereto, will be controlled through the implementation of methods
that assure that only correct documents are used.

Document Control will be applied to the following:

o Documents containing or specifying quality requirements.

o Documents that prescribe activities affecting quality.

The document control system will be documented and F&S QA will
provide the appropriate review, resolution of comments, and con-
currence with respect to quality-related aspects of the documents.

Implementation

{mp]ementation of document control will provide for the follow-
ing:

o Identification of documents to be controlled.

o Identification of assignment of responsibility for pre-paring,
reviewing, approving, and issuing documents.

0 Review of documents for technical adequacy, comp]eteness,
correctness, and inclusion of appropriate quality require-
ments, prior to approval and issuance.

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

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

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

0o Coordination of interface documents.

Document Changes
Minor Changes

Minor changes to documents, such as inconsequential editorial cor-
rections, will not require that the revised documents receive the
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same review and approval as the original documents. To avoid pos-
sible omission of a required review, the type of minor changes that
do not require such a review and approval and the persons who can
authorize such a decision will be clearly delineated.

Major Changes

Changes to documents, other than those defined above as minor
changes are considered as major changes and will be reviewed and
approved by the same organizations that performed the original re-
view and approval, unless other organizations are specifically
designated by the organization responsible for the document. The
reviewing organization will have access to pertinent background
data or information upon which to base their approval and, if
applicable, shall specifically consider whether or not the
activities being changed are repeatable, have the potential to
impact the waste fsolation capability of the site or interfere with
other site characterization activities.

Distribution of Documents

Document Control System

The document control system will assure that documents requiring
verification are not released prior to verification or, if they
must be released before verification, they are uniquely identified
as such and controlled in accordance with Para. 6.1.3 of this QAPP.
A master list or equivalent used to identify the correct, current
and updated versions of documents will be submitted to the YMPO PQM
and the SAIC/T&MSS Project Quality Assurance Department Manager.
In the case of implementing procedures, this will be accomplished
by incorporating in the manuals a table of contents showing the
latest revisions.
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CONTROL OF PURCHASED ITEMS AND SERVICES

General Requirements

Measures will be established to ensure that purchased material,
equipment, and services conform to the procurement documents.
These measures will include provisions, as appropriate, for source
evaluation and selection, objective evidence of quality furnished
by the contractor or subcontractor, inspection at the contractor or
subcontractor source, audit, and examination of products upon
delivery. Where required by code, regulation, or contract require-
ment, documentary evidence that material and equipment conform to
the procurement requirements will be available at the location
where the material or equipment is to be used prior to installa-
tion or use of such material and equipment. This documentary evi-
dence will be retained under the control of YMPO QA Records
Management System (QARMS) and will be sufficient to identify the
specific requirements, such as codes, standards, or specifica-
tions, that are to be met by the purchased material and equipment.

The extent of F&S responsibility for procurements which involve
REECo will be defined in Yucca Mountain Project Administrative
Procedures.

Specific requirements for the control of purchased items and serv-
ices are listed below.

Procurement Planning

Procurement activities will be planned and documented to ensure a
systematic approach to the procurement process. Procurement plan-
ning will result in the documented identification of procurement
methods and organizational responsibilities. Appropriate Quality
Assurance (QA) organization participation will be provided for
evaluation and selection of suppliers, verification of suppliers
activities and receiving inspections.

Planning will determine the following:
o What is to be accomplished.

o Who is to accomplish 1{;

0 How it is to be accomplished.

o When it is to be accomplished.

Procurement Timing

To ensure interface compatibility and a uniform approach to the
procurement process, planning will be accomplished as early as
practicable and no later than at the start of those procurement
activities that are required to be controlled.
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Procurement Methods

Planning will result in the documented identification of the meth-
ods to be used in procurement activities, the sequence of actions
and milestones that indicate the completion of these activities,
and the preparation of applicable procedures prior to the initia-
tion of each individual activity listed as follows.

Planning will provide for the integration of the following:
Procurement document preparation, review, and change control.
Selection of procurement sources.

Purchaser control of supplier performance.

Verification (surveillance, inspection, or audit) activities by
purchaser, including notification for hold-and-witness points.

Control of nonconformances.
Corrective action.
Acceptance of item or service.
QA records.

Source Evaluation and Selection

Selection of Suppliers

The selection of suppliers will be based on evaluation of their
capability to provide items or services in accordance with the
requirements of the procurement documents before the award of
contract.

Source Evaluation and Selection Measures

Procurement source evaluation and selection measures will be imple-
mented by the purchaser and will provide for identification of the
purchaser’s organizational responsibilities for determining sup-
plier capability.

Measures for Evaluation _and Selection of Procurement Sources

Measures for evaluation and selection of procurement sources, and
the results thereof, will be documented and will include one or
more of the following items:

. 1=2
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o Evaluation of the supplier’s history of providing an identical
or similar product that performs satisfactorily in actual use.
The supplier’s history shall reflect current capability.

o Supplier’s current quality records supported by documented
qualitative and quantitative information that can be objec-
tively evaluated.

o Supplier’s technical and quality capability as determined by a
direct evaluation of their facilities and personnel and the
implementation of his QA program.

Bid Evaluation

Extent of Conformance

Bid evaluation will determine the extent of conformance to the

procurement documents. This evaluation will be performed by indi-

viduals or organizations designated to evaluate the following
subjects, as applicable to the type of procurement:

o Technical considerations.

o QA requirements.

o Supplier’s personnel.

0 Supplier’s production capabilities.

o Supplier’s past performance.

0 Alternates. |

0 Exceptions.

Resolution of Unacceptable Quality Assurance Conditions

Before the award of the contract, the purchaser will resolve or
obtain commitments to resolve unacceptable quality assurance con-
ditions resulting from the bid evaluation.

Supplier Performance Evaluation

Interface Measures

The purchaser of items and services will establish measures to in-
terface with the supplier. The measures will include the follow-
ing: .

o Documentation of the understanding between purchaser and sup-
plier of the provisions and specifications of the procurement
documents;
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Requiring the supplier to identify planning techniques and
processes to be utilized in fulfilling procurement document
requirements.

Reviewing supplier documents that are generated or processed
during activities fulfilling procurement document requirements.

Identifying and processing necessary change information.
Measures to control changes in procurement documents will be
established, implemented and documented in accordance with the
requirements of this QA Plan.

Establishing methods of document information exchange between
purchaser and supplier.

Verificatijon Measures .

Extent of Verification

The purchaser of items will establish measures to verify
supplier’s performance, as deemed necessary by F&S. The
measures will establish the extent of source surveillance and
inspection activities.

When F&S utilizes a Participating Organization or NTS Support
Contractor for Yucca Mountain Project activities for which they
are responsible, F&S will initiate a request to YMPO to conduct
a YMPO surveillance of the organization performing the work.
The surveillance will be conducted to determine that the item
or activity is being produced or performed in accordance with
F&S requirements. These surveillances may utilize F&S
personnel as technical advisors.

The extent of verification activities, including planning, will
be a function of the relative importance, complexity, and
quantity of the item or services procured and the supplier’s
quality performance. Verification activities will be accom-
plished by qualified personnel assigned to check, inspect,
audit, or witness the supplier’s activities. These verifica-
tion activities will be conducted as early as practicable.
However, the purchaser’s verification activities will not
relieve the supplier of his responsibilities for verification
of quality achievement.

Record of Verification Activities

Activities performed to verify conformance to requirements of
procurement documents will be recorded. Source surveillances
and inspections, audits, receiving inspections, nonconfor-
mances, dispositions, waivers, and corrective actions will be
documented. These completed documents will be considered QA
records and will be controlled in accordance with Section 17.0
of the Quality Assurance Program Plan (QAPP).
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The purchaser will ensure that this documentation is evaluated
to determine the supplier’s QA program effectiveness.

Control of Documents Generated by Suppliers

Documents that are generated by suppliers will be controlled,
handled, and approved in accordance with documented procedures.
Means will be implemented to ensure that the submittal of these
documents 1is accomplished in accordance with the procurement
document requirements. These measures will provide for the acqui-
sition, processing, and recorded evaluation of technical, inspec-
tion, and test data against acceptance criteria.

Acceptance of Item or Service

Methods for Acceptance

Methods will be established for the acceptance of an item or
service being furnished by the supplier. Prior to offering the
item or service for acceptance, the supplier will verify that the
item or service being furnished complies with the procurement
requirements.

Purchaser methods used to accept an item or related service from a
supplier will be either a supplier Certificate or Conformance, a
source verification, a receiving inspection or post-installation
test at the facility site, or a combination thereof. Requirements
applicable to these methods of acceptance are listed below:

Certificate of Conformance

When a Certificate of Conformance is used, the following minimum
criteria shall be met:

o The certificate will identify the purchased material or equip-
ment, such as by the purchase order number.

o The certificate will identify the specific procurement require-
ments met by the purchased material or equipment, such as
codes, standards, or other specifications. This may be accom-
plished by including a list of the specific requirements or by
providing, at the point of receipt, a copy of the purchase
order and the procurement specifications or drawings, together
with a suitable certificate. The procurement requirements
jdentified shall include approved changes, waivers, or devia-
tions applicable to the subject material or equipment.

o The certificate will identify any procurement requirements that
have not been met, together with an explanation and the means
by which to resolve the nonconformance.

o The certificate will be attested to by a person who is respon-
sible for this QA function and whose function and position are
described in the purchaser’s or supplier’s QA program.
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o The certificate system, including the procedures to be followed
in filling out a certificate and the administrative procedures
for the review and approval of the certificates, will be de-
scribed in the purchaser’s or supplier’s QA program.

o Means will be provided to verify the validity of supplier
certificates and the effectiveness of the certification system,
such as during the performance of audits of the supplier or
independent inspection or test of the items. Such verification
will be conducted by the purchaser at intervals commensurate
with the supplier’s past quality performance.

Source Verification

If source verification is used, then it will be performed at inter-
vals that are consistent with the importance and complexity of the
item or service, and it will be implemented to monitor, witness, or
observe activities. Source verification will be implemented in
accordance with plans to perform inspections, examinations, or test
at predetermined points. Upon purchaser acceptance of source veri-
fication, documented evidence of acceptance will be furnished to
the ;iceiving destination of the item, to the purchaser, and to the
supplier. :

Receiving Inspection

When receiving inspection is used, purchased items will be inspect-
ed as necessary to verify their conformance to specified require-
ments, by taking into account source verification and audit doc-
umentation and the demonstrated quality performance of the
supplier. Receiving inspection will be performed in accordance
with established procedures and inspection instructions to verify
by objective evidence such features as proper configuration; iden-
tification; dimensional, physical, and other characteristics; free-
dom from shipping damage; and cleanliness. Receiving inspection
will be coordinated with review of supplier documentation when pro-
curement documents require such documentation to be furnished prior
to receiving inspection. Receiving inspections associated with
engineered items shall be planned, performed and documented in
accordance with the requirements specified in Section 10.0, Para.
10.2.1, 10.4, 10.4.1, 10.6.1, 10.9 and 10.9.1 of this document.
Personnel selected to receipt inspection activities shall have the
experience or training commensurate with the scope, complexity, or
special nature of the activities. When required, personnel shall
also be indoctrinated as to the technical objectives and require-
ments of the applicable codes and standards and the QA program
elements that are applicable.

Post-Installation Testing

When post-installation testing is used, post-installation test
requirements and acceptance documentation will be established
mutually by both the purchaser and the supplier.
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Acceptance of Services Only

In certain cases involving procurement of services only, such as
third-party inspections, engineering and consulting; and installa-
tion, repair, overhaul, or maintenance work, the purchaser will
acgﬁpg the service by any or any combination of the following
methods:

o Technical verification of data produced.
o Surveillance, audit, or both, with regard to the activity.

o Review of objective evidence for conformance to the procurement
document requirements such as certifications, stress reports,
etc.

Control of Supplier Nonconformances

The purchaser and supplier will establish and document methods for
disposition of items and services that do not meet procurement
document requirements. These methods will include the following
provisions:

Provisions for evaluation of nonconforming items.

Provisions for submittal of nonconformance notice to purchaser by
supplier as directed by the purchaser. These submittals will in-
clude disposition (e.g., use-as-is or repair) and technical justi-
fication that are recommended by the supplier. Nonconformances to
the procurement requirements or purchaser approved documents that
consist of one or more of the items listed below will be submitted
to the purchaser. Approval of the recommended disposition will be
in accordance with documented procedures.

0 Technical or material requirement is violated.

0 Requirement in supplier documents, which has been approved by
the purchaser, is violated.

o Nonconformance cannot be corrected by continuation of the
original manufacturing process or by rework.

o The item does not conform to the original requirement even
though the item can be restored to a condition such that the
capability of the item to function is unimpaired.

Provisions for purchaser disposition of supplier recommendation.

Provisions for verification of the implementation of the disposi-
tion.

Provisions for maintenance of records of nonconformances that are
submitted by the Supplier.
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Commercial-Grade Items

Alternatives

If a design requires commercial-grade items, then the following
requirements are an acceptable alternative to other requirements of
this section except as noted in paragraph 7.10.1.2 below and the
requirements of Section 4.0 of this QAPP. If a scientific investi-
gation requires commercial-grade items, they may be controlled by
the use of the following requirements (except Para. 7.10.1.1) and
Section 4.0 of this QAPP. _

Jdentification of Commercial-Grade Items

Where the commercial-grade item is to be used as an integral
part of the designed facility, it will be identified in an
approved design or design output document. An alternate
commercial-grade item may be supplied if the cognizant organi-
zation provides verification that the alternate commercial-
grade item will perform the intended function and will meet the
r$?uirements applicable to both the replaced item and its ap-
plication.

Source Evaluation and Selection

Source evaluation and selection will be in accordance with
Paragraph 7.3, if it is determined necessary by the purchaser
based on the complexity of the item and importance to safety.

Purchase Order

Commercial-grade items will be identified in the purchase order
by the manufacturer’s published product description (e.g., the
catalog number)..

Receipt of Commercial-Grade Item

After receipt of a commercial-grade item, the purchaser will
determine that the following conditions have been met:

o Damage was not sustained during shipment.
o0 The item recejved was the item ordered.

o Inspection, testing, or both, is accomplished by the pur-
chaser, in accordance with written procedures, to ensure
conformance with the manufacturer’s published requirements.
If applicable, acceptance of the item may be accomplished
via the calibration program in accordance with the require-
ments of Section 12.0 of this QA Program Plan.

o Documentation, as applicable to the item, was received and
is acceptable.
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DENTIFICATION AND CONTROL O S, SAMPLES AND DATA

This section provides the requirements for the identification and
control of items, samples and data and consists of three separate
parts. The requirements for items are stated in part A of
NNWS1/88-9, Section VIII; in part B for samples; and part C for
data resulting from scientific investigations. Part A applies to
activities related to the engineered items and does not apply to
scientific investigations. Parts B and C apply to scientific
investigation activities and do not apply to engineered items. At
Ehis time, identification and control of samples does not apply to
&S.

IDENTIFICATION AND CONTROL OF ITEMS

Identification Identification requirements will be dimposed, as
appropriate, on suppliers and subcontractors, by inclusion in
technical specifications and/or drawings.

Items shall be identified to assure that only correct and accepted
items are used or installed. The identification shall be verified
prior to installation or use. Identification shall be maintained
either on the item, their containers, or in documents traceable to
the item from receipt until installed.

Items of production (batch, 1lot, component, part) shall be
identified from the initial receipt and fabrication of the items up
to and including installation and use. This identification shall
relate an item to an applicable design or other pertinent
specifying document.

Physical identification shall be used to the maximum extent
possible. Where physical identification on the item is either
impracticable or insufficient, physical separation, procedural
control, or other appropriate means shall be employed.
Identification markings, when used, shall be applied using
materials and methods which provide a <clear and 1legible
identification and do not detrimentally affect the function or
service life of the item. Markings shall be transferred to each
part of an identified item when subdivided and shall not be
obliterated or hidden by surface treatment or coatings unless other
means of identification are substituted.

When specified by codes, standards or specification that include
specific identification or traceability requirements (such as
identification or traceability of the item to applicable
specification and grade of material; heat, batch, lot, part or
serial number; or specified inspection, test or other records) the
program shall be designed to provide such identification and
traceability control.
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Where specified, items having limited calendar or operating life or
cycles shall be identified and controlled to preclude use of items
whose shelf life or operating 1ife has expired.

Control Provisions shall be made for the control of item
identification consistent with the planned duration and condition
of storage, such as: (1) provisions for maintenance or replacement
of markings and identification records due to damage during
handling or aging; (2) protection of identification on items
subject to excessive deterioration due to environmental exposure;
(3) provisions for updating existing facility records.

Identification and Control of Data

8.3

8.4

Jdentification

Data generated from .a Yucca Mountain Project (YMP) scientific
investigation shall be identified to assist in the determination of
its correct use. Identification of such data shall be provided in
all documents, information. systems, or both, in which such data
appear.

The identification of Yucca Mountain Project data shall include a
reference to the origin of the data (task, test, experiment,
report, publication, etc.) and an dindication of the Quality
Assurance Level assigned to the activity which produced the data.

Control measures shall be established and implemented to assure
that Yucca Mountain Project data are properly identified. These
measures shall include verification of the identification of such
data prior to release for use.

Where data are the results of the efforts of more than one
organization, procedures describing the organizational
responsibilities for that data shall be developed and implemented.
The documentation resulting from the scientific investigation
involving more than one organization shall be annotated to show
which organization produced what portion of the data.
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CONTROL OF PROCESSES
General Requirements

The requirements of this section apply to engineered items and
scientific investigations for process control. The requirements
for specfal processes apply to engineered items only. Measures
will be established to ensure that processes that affect quality of
items or services are controlled either by instruction, procedures,
or other appropriate means. Special processes that control or
verify quality, such as those used in welding, heat treating and
nondestructive examination will be accomplished by qualified per-
sonnel using qualified procedures in accordance with applicable
codes, standards, specifications, criteria and other special re-
quirements. These requirements will be imposed, as appropriate, on
suppliers and subcontractors by 1inclusion in technical
specifications and/or drawings.

Process Control All processes shall be controlled by instructions,
procedures, drawings, checklists, travelers, or other appropriate
means. These means shall ensure that process parameters are
controlled and that specified environmental conditions are
maintained.

Identification of Special Processes It is the responsibility of
Fenix & Scisson to identify which portions of its activities

involve the use of special processes. A special process is a
process in which the results are highly dependent on either the
control of the process or the operator’s skill, or both, and in
which the specified quality cannot be readily determined by
inspection or testing of the item. '

Qualification Requirements The necessary requirements for
qualifications of personnel, procedures, or equipment shall be
specified or referenced in the procedures or instructions
gither for processes that are not covered by existing codes and
standards or for processes where the quality requirements for
an item or test exceed those of existing codes or standards.

Conditions necessary for accomplishment of the special process
shall be included in procedures or instructions. These
conditions shall include proper equipment, controlled
parameters of the special process and calibration requirements.

Applicable Codes and Standards The requirements of applicable
codes and standards, including acceptance criteria for the

special process, shall be specified or referenced in the
procedures on instructions.
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Qualification of Special Process Procedures

Program for Qualification Procedures shall be qualified in
accordance with applicable codes, standards or other
specifications. The program for qualification of procedures shall
be specified in documents prepared by F&S. F&S QA will provide
appropriate reviews to assure compliance with these requirements.

Qualification of Personnel Performing Special Processes
Training, Qualification, and Certification Personnel shall be

trained, qualified, and certified in accordance with written
procedures. The training and qualification, and certification
shall be the responsibility of the organization that is
performing the work. These procedures shall be reviewed by F&S
Quality Assurance (QA) for compliance with requirements.

Procedures Qualification shall wutilize the actual working
procedure, to the extent possible.

Personnel Qualification Requirements Qualification of personnel

shall incorporate the personnel qualification requirements of
the applicable codes, standards, or specifications.

Special Process Equipment

Special process equipment shall be checked out, qualified, and
certified in accordance with specified requirements. These
requirements shall implement the requirements of applicable codes,
standards, and specifications. Equipment checkout, qualification,
and certification shall be the responsibility of the organization
performing the work. F&S QA shall review the procedures for
qualification of equipment for compliance with requirements.

Special Process Records

Records shall be maintained for the currently qualified personnel,
procedures, and equipment of each special process and the
requirements for maintenance of these records shall be specified.
Special process verification methods and criteria shall also be
documented and retained.
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INSPECTION

General Requirements

Measures will be established by Fenix & Scisson to provide Drilling
and Mining Inspection required to verify conformance of an item or
activity to specified requirements. These measures will provide
for: (1) inspections to be performed in accordance with written
procedures by qualified personnel who did not perform the work
being evaluated; (2) criteria for determining when inspections are
required or how and when inspections are to be performed; (3) sam-
pling methodology, if used; (4) the identification of mandatory
hold points; and (5) identification of inspections requiring spe-
cial expertise. The results of all inspection activities will be
documented by the inspecting organization. The requirements of
this section apply to engineered items and do not apply to scien-
tific investigation activities.

Personnel
Reporting Independence of Personnel

Inspection will be performed by personnel who are part of the
Yucca Mountain Project and do not report directly to the immediate
supervisor(s) who is/are responsible for performing the activity
being inspected. The work will not be performed by F&S; it will be
performed by REECo or their subcontractor(s). Qualified
individuals from outside of the QA organization will be utilized
because special Mining and Drilling expertise is necessary.
Inspection personnel shall have sufficient authority, access to
work areas, and organizational freedom to (1) identify quality
problems; (2) initiate, recommend, or provide solutions to quality
problems through designated channels; (3) verify implementation of
solutions; and (4) assure that further processing, delivery,
installation or use is controlled until proper disposition of a
nonconformance, deficiency, or unsatisfactory condition has
occurred. F&S Quality Assurance shall overview and monitor the
inspection activity.

Qualification

Each person who verifies conformance of work activities for pur-
poses of acceptance will be qualified to perform the assigned
inspections or tests. The qualification of personnel performing
inspection activities will be certified in writing. Personnel
selected to perform inspection activities will have the experience
or training commensurate with the scope, complexity, or special
nature of the activities. Personnel will also be indoctrinated as
to the technical objectives and requirements of the applicable
codes and standards and the QA elements that are to be employed.
Specific requirements for qualification of inspection personnel are
included in Appendix C.
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Inspection Hold Points

Mandatory inspection or witness hold-points will be established as
necessary. When such hold or witness points are established, work
may not proceed without the specific consent of the responsible
representative. These hold or witness points will be indicated in
appropriate documents controlling the activity. Consent to waive
any specified hold or witness point will be documented before work
can be continued beyond the designated hold or witness point.

Inspection Planning

Planning for inspection activities will be accomplished and doc-
umented via inspection procedures, instructions, or checklists.
Inspection procedures, instructions, or checklists shall provide
for the following:

o Identification of characteristics and activities to be in-
spected.

o A description of the method of inspection.

o Identification of the individuals or groups responsible for
performing the inspection operation.

0 Acceptance and rejection criteria.

o Identification of required procedures, drawings, and specifica-
tions and revisions.

o Recording inspector or data recorder and the results of the
inspection operation.

o Specifying necessary measuring and test equipment including
accuracy requirements.

Sampling

When sampling is used to verify acceptability of a group of items,
the sampling procedures shall be based on recognized standard
practices.

In-process Inspection

Inspection of items in-process or under construction will be
performed for work activities where necessary to verify quality.
If inspection of processed items is impossible or disadvantageous,
indirect control by monitoring of processing methods, equipment,
and personnel will be provided.
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Combined Inspection and Monitoring

Where a combination of inspection and process monitoring methods is
used, it will be performed in a systematic manner to ensure that
the specified requirements for control of the process and quality
of the item are being achieved throughout the duration of the proc-
ess. Both inspection and process monitoring will be provided when
other techniques cannot provide adequate control.

Controls

Where required, controls will be established and documented for the
coordination and sequencing of activities at established inspection
points during successive stages of the conducted process or con-
struction.

Final Inspection

Final inspection will include a records review of the results and
resolution of nonconformances identified by prior inspections. The
final inspection will be planned to reach a conclusion regarding
conformance of the item to specified requirements.

Inspection Requirements

Completed items will be inspected for completeness, markings, cali-
bration, adjustments, protection from damage, or other characteris-
tics as required to verify the item’s quality and conformance to
specified requirements. If not previously examined, then quality
records will be examined for adequacy and completeness.

Acceptance

The item’s acceptance will be documented and approved by identified
authorized personnel.

Modifications, Repairs, or Replacements

Modifications, repairs, or replacements of -items performed sub-
sequent to final inspection will require reinspection or retests,
as appropriate, to verify acceptability.

In-service Inspection

F&S is not responsible for in-service inspection.

Qualification Requirements

Appendix C of this document defines the requirements for the quali-
fication for the inspection personnel who perform inspection to
verify conformance to specified requirements for the purpose of
acceptance.
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Records

The following are requirements for inspection records which will be
retained in accordance with Section 17 of this QAPP.

Inspection Records

As a minimum, inspection records will identify the following:

0

0

0

Item or activity.

The date of the inspection.

Name of individual performing the inspection.

Name or names of personnel contacted during the inspection.

A d?fcription of the type of observation (method of inspec-
tion).

Inspection criteria including identification of drawing, speci-
fication, etc. (and applicable revision).

Equipment used during the inspection.

Evidence as to the acceptability of the results.

Acceptance Statement.

References to information on action taken in connection with
conditions adverse to quality, nonconformances and/or actions
taken to resolve any discrepancies.

Personnel Qualification Records

Records of personnel qualification will be established and

maintained by the employer. The actual examinations used to

$u?1ify personnel will also be retained as part of the record
iles.
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TEST _CONTROL

General Discussion

Tests required to verify conformance of an item to specified re-
quirements and to demonstrate that items will perform satisfac-
torily in service will be planned and executed. Characteristics to
be tested and test methods to be employed will be specified. The
test procedures will be implemented by trained and appropriately
qualified personnel. The requirements of this section apply to
engineered items and do not apply to scientific investigation
activities. Test control requirements will be imposed, as
appropriate on suppliers and subcontractors by inclusion in
Technical Specifications and/or drawings.

Test Requirements

Test requirements and acceptance or rejection criteria, including
required levels of precision and accuracy, will be provided or
approved by the organization responsible for the design of the
items to be tested, unless otherwise designated. Required tests,
including, as appropriate, prototype qualification tests, pro-
duction tests, proof tests prior to installation, construction
tests, pre-operational tests, and operational tests will be con-
trolled. Test requirements and acceptance or rejection criteria
will be based upon specified requirements contained in applicable
design or other pertinent technical documents.

Test Procedures

Test Instructions. Procedures and Drawings Instructions,
procedures, and drawings for tests shall be prepared in accordance
with the requirements of Section 5 of this document. Test
procedures or instructions shall contain criteria for determining
when a test is required and how the test is performed.

s

Jest -Prerequisites Test procedures shall include or reference test
objectives and provisions for assuring that prerequisites for the
given test have been met, that adequate instrumentation is
available and used, that necessary monitoring is performed, and
that suitable environmental «conditions are maintained.
Prerequisites shall include the following, as applicable: (1)
calibrated 1instrumentation, (2) appropriate equipment, (3)
completeness of item to be tested, (4) trained or appropriately
qualified personnel, (5) condition of test equipment and the item
to be tested, (6) suitable and controlled environmental conditions,
and (7) provisions for data acquisition and storage.
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Review of Procedures Test plans and procedures shall be reviewed in
accordance with the verification requirements defined in Paragraph
3.2.4 of Section 3 of this document. They shall prescribe
mandatory 1inspection hold points (as vrequired), methods of
documenting test data and results, and methods of data analysis.

Potential Sources of Error The potential sources of uncertainty and
error in test procedures which must be controlled and measured to
assure that tests are well controlled shall be identified.

Alternatives In 1lieu of specifically prepared written test
procedures, appropriate sections of related documents, such as
American Society for Testing and Materials (ASTM) methods, Supplier
manuals, equipment maintenance instructions, or approved drawings
or travelers with acceptance criteria, can be used. Such documents
shall include adequate instructions to assure the required quality
of work.

Test Results

Test results shall be documented —and their conformance with

acceptance criteria evaluated by a responsible authority to assure
that test requirements have been satisfied.

Jest Records

Test records shall, as a minimum, identify the following:
o Item tested.

o Date of test.

o Tester or data recorder identification.

o Type of observation.

0 Results and acceptability.

o Action taken in connection with any deviations noted.

o Person evaluating results.
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CONTROL OF MEASURING AND TEST EQUIPMENT

General

Maintaining Accuracy of Equipment

Measures will be established to ensure that tools, gages, instru-

ments, and other measuring and test equipment used in activities

that affect quality are properly controlled, calibrated, and ad-

{usted at specified periods to maintain accuracy within necessary
imits.

Scope of Control Program

The scope of control of F&S Measuring and Test Equipment includes
those items necessary to conduct Mining and Drilling Inspections.
The methodology for accomplishing this follows:  Standard F&S

- Measuring and Test Equipment will be calibrated by REECo. Quality

Assurance will ensure that equipment is provided to REECo for
calibration. If F&S wutilizes an outside calibration lab, the
applicable requirements of this document will be imposed. This
will include all measuring and test equipment or systems used to
calibrate, measure, gage, test or inspect either to control or
acquire data to verify conformance to a specified requirement, or
to establish characteristics or values not previously known.

Description of Responsibilities

The responsibilities of F&S and REECo will be described in an NNWSI
Project Administrative Procedure for the establishment, implementa-
tion and assurance that the calibration program is effective.

Purpose of Equipment

Measuring and test equipment are devices or systems used to cali-
brate, measure, gage, test, or inspect either to control or to
acquire data to verify conformance to a specified requirement, or
to establish characteristics or values not previously known.

Specific Requirements for control of measuring and test equipment
are listed below:

Selection

Selection of measuring and test equipment will be controlled to as-
sure that such equipment is of proper type, range, and accuracy to
accomplish the function of determining conformance to specified
tolerance requirements. The: type, range, and accuracy of a
measuring device shall be documented in test and inspection
documents. Each device will have a unique identification number.
This number will be recorded on the data sheet, log, etc., along
with the measurement taken, to ensure traceability of the
measurement to the device that was used to take the measurement.
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Calibration

Measuring and test equipment will be calibrated against certified
equipment having known valid relationships to the National Bureau
of Standards or other nationally recognized standards-and will be
calibrated, adjusted, and maintained at prescribed intervals. 1If
no nationally recognized standards exist, the basis for calibra-
tion will be documented. Calibrating standards shall have equal or
greater accuracy than equipment being calibrated. Calibrating
standards with the same accuracy may be used if 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 shall be identified.
Control

The method and interval of calibration for each item will be
defined, based on the type of equipment, stability characteris-
tics, required accuracy, precision, intended use, degree of usage
and other conditions that affect measurement control. Measuring
and test equipment must be labeled, tagged, or otherwise documented
in a fashion which indicates the due date of the next calibration
and to provide traceability to calibration data. If measuring and
test equipment is found to be out of calibration, an evaluation
will be made and documented of the validity of previous results
obtained and of the acceptability of jtems previously inspected,
tested or data gathered since last calibration. Devices that are
out of calibration will be tagged or segregated and will not be
used until they have been recalibrated. If any measuring or test
equipment is found to be out of calibration consistently, then it
shall be repaired or replaced. A calibration will be performed
when the accuracy of equipment is suspect.

Commercial Devices

Calibration and control measures are not required for rulers, tape
measure, levels, and other devices, if normal commercial equipment
provides adequate accuracy.

Handling and Storage

Measuring and test equipment will be handled properly and stored to
maintain accuracy.

Records

Records will be maintained and equipment will be marked suitably to
indicate calibration status. Calibration records will identify the
ca}igration procedure (including revision) utilized to perform the
calibration
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HANDLING, STORAGE AND SHIPPING

General Requirements

Measures will be established to control the packaging, handling,
storage, shipping, cleaning, and preservation of material and
equipment to prevent damage, loss or deterioration. Handling,
storage and shipping of items will be conducted in accordance with
established work and inspection or instructions, drawings, specifi-
cations, shipment instructions, or other pertinent documents or
procedures specified for use in conducting the activity. Specific
requirements are listed below. Handling, storage and shipping
requirements will be {imposed, as appropriate, on suppliers and
;ubc?ntractors by inclusion in Technical Specifications and/or
rawings.

General Equipment and Protective Environments

When required for particular items, special equipment (e.g.,
containers, shock absorbers, and accelerometers) and special
protective environments (e.g., and inert gas atmosphere, specific
moisture content levels, and temperature levels) shall be specified
and provided, and their existence shall be verified.

Specific_Procedures

When they are required for critical, sensitive, perishable, or
exceptionally expensive articles, specific procedures for handling,
storage, packaging, shipping, and preservation shall be used.

Inspection and Testina of Special Tools and Equipment

Special handling tools and equipment shall be wutilized and
controlled as necessary to ensure safe and adequate handling.
Special handling tools and equipment shall be inspected and tested
in accordance with procedures and at specified time intervals to
verify that the tools and equipment are maintained adequately.

Operators of Special Equipment

Operators of special handling and lifting equipment shall be
experienced or trained to use the equipment.

Marking and Labeling

Instructions for marking and labeling for packaging, shipment,
handling, and storage of items shall be established as necessary to
adequately identify, maintain, and preserve the item, including
indication of the presence of special environments or the need for
special controls.
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INSPECTION, TEST AND OPERATING STATUS
Indication of Status

The requirements of this section apply to engineered items and do
not apply to scientific investigations. The status of inspection
and test activities will be identified either on the items or in
documents traceable to the items where it is necessary to assure
that required inspections and tests are performed and to assure
that items which have not passed the required inspections and tests
are not inadvertently installed, used, or operated. F&S is not
responsible- for indicating the operating status of systems and
components at the facility.

Methods of Indicating Status

Status will be maintained through indicators, such as physical
location and tags, markings, travelers, stamps, inspection records,
or the other suitable means. Procedures describing status indica-
tors and their use will contain actual examples of each type indi-
cator. :

Application and Removal of Status Indicators

The authority for application and removal of status indicating
tags, markings, labels, and stamps will be specified in procedures
governing inspection. '
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CONTROL OF NONCONFORMING ITEMS '
General Requirements

Measures will be established to control items that do not conform
to requirements to prevent their inadvertent installation or use.
These measures will include documented procedures for identifica-
tion, documentation, evaluation, segregation (when practical), dis-
position, and notification to affected organizations. All person-
nel involved in Yucca Mountain Project activities are responsible
for reporting nonconformances in accordance with their established
nonconformance control procedures. These procedures will be
consistent with the minimum requirements listed below.

Identification of nonconforming items will be made by marking,
tagging or other methods that will not adversely affect the end use
of the item. The identification will be legible, easily recogniz-
able, and will contain a nonconformance report number. The noncon-
formance report number will be a sequential number preceded by an
organizational acronym (e.g., F&S-N-0001). If tags are used, they
will be securely attached to avoid loss during handling.

If identification of each nonconforming item is not practical, the
container, package or segregated storage area, as appropriate, will
be identified.

Conditional Release

Work on the nonconforming item will be stopped until completion of
the action specified in the Nonconformance Report (NCR) disposi-
tion. If only a specific portion of the item is in nonconformance,
then that specific area will be identified and work may proceed on
the remaining areas. If work on a nonconforming item must be con-
tinued (conditional release) prior to implementation of the dispo-
sition, the Yucca Mountain Project Office (YMPO) will approve such
continuance. Requests for conditional releases on nonconforming
jtems will include documented justification that the following
conditions are met:

o The noﬁconforming item can be removed or corrected at a later
date without damage to, or contamination of the associated
permanent facility equipment or structures.

o The nonconforming item remains accessible for inspection.

o The nonconforming itém is evaluated and limitations(s) for use
of the equipment or system is established.

0 Traceability and identification of the nonconforming item are
maintained.
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oaain

F&S will maintain a nonconformance control log to track non-
conforming items. This log will contain the following in-
formation:

.1 The nonconformance report number.
.2 A brief description of the nonconforming condition.

.3 - - ldentification of the person or organization responsible for

determining and carrying out the nonconformance disposition.

.4 = The status of each nonconformance report (open or closed).

Seqregation

.1 When practical, nonconforming items will be segregated by plac-

ing them in a clearly identified and designated hold area until
they are dispositioned properly.

.2 When segregation is impractical or impossible because of phys-

ical conditions, such as size, weight, or access limitations,
other precautions will be employed to preclude inadvertent use
of a nonconforming item.

Disposition

.1 Nonconforming characteristics will be reviewed and recommended

dispositions of nonconforming items will be proposed and ap-
proved in accordance with documented procedures. Further pro-
cessing, delivery, installation, or use of a nonconforming item
will be controlled pending an evaluation and an approved dispo-
sition by authorized personnel. Distribution of nonconformance
documentation will be to all affected organizations.

.2 The responsibility and authority for the evaluation, dispo-

sition, and close-out of nonconforming items will be defined
and documented. Those personnel assigned signature approval of
the disposition will be identified. Quality Assurance (QA)
responsibilities relating to nonconformances will be described.

.3 Personnel performing evaluations to determine a disposition

will have demonstrated competence in the specific area that
they are evaluating, have an adequate understanding of the
requirements and have access to pertinent background informa-
tion.

.6.4 The person or organization assigned the responsibility of

dispositioning the NCR will ensure the following:

o Nonconformance documentation adequately identifies and de-
scribes the nonconformance.
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o Appropriate justification for the disposition has been doc-
umented. In the case of use-as-is or repair dispositions,
technical justification is required. The as-built records,
if such records are required, will reflect the accepted de-
viation.

o The disposition has referenced any approved design doc-
uments, procedures, plans, work orders, etc., that are to
be used for the correction of the nonconforming condition.

o The technical details for correction of the nonconforming
condition are adequate for the recommended disposition.

o If continuance has been requested, justification for the
activity to continue has been documented and approved by
the appropriate YMPO Branch Chief and the YMPO PQM.

o The disposition complies with existing design documents,
test plans or procedures, reports, and regulatory require-
ments.

o If a change to reflect the as-built condition is appropri-
ate, then the disposition addresses action to change the
existing design documents, test plans or procedures, re-
ports, etc. Any documents changed shall also be cross ref-
erenced on the NCR.

o Disposition has identified and documented the correction as
repair, rework, use-as-is, or reject/scrap.

o Disposition has identified the people or organization re-
sponsible to implement the disposition.

In those cases where the responsible organization proposes a
disposition of "repair", YMPO will approve the proposed dis-
position prior to implementation. In the case of proposed
disposition of "use-as-is", the NCR will be forwarded to YMPO
for approval after all actions necessary to support technical
Jjustification of the disposition have been completed. The
appropriate YMPO Branch Chief and the YMPO PQM will approve NCR
dispositions involving "repair" or "use-as-is" determinations
and conditional release recommendations.

The action taken to correct the nonconforming item will be verified
and documented. Repaired or reworked items will be re-examined in
accordance with applicable procedures and with the original accep-
tance criteria, unless the nonconforming item disposition has es-
tablished alternate acceptance criteria.

lnierna] interfaces between organizational units and external in-
terggcgs between NNWSI Project participants will be clearly de-
scribed.
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Repetitive Nonconformances

When repetitive or recurring nonconforming conditions are identifi-
ed, an evaluation will be made as to whether or not further
programmatic corrective action is warranted to preclude repetition.
This corrective action will be beyond the scope of the action taken
for the disposition on the existing NCRs and will be processed in
accordance with corrective action procedures developed by F&S.

Irending

Nonconformance reports will be periodically analyzed by F&S to show
quality trends and to help identify root causes of nonconformances.
Results will be reported to upper management for review and
assessment.

Distribution of Documents

Copies of nonconformance reports for items will be sent to the YMPO
PQM and the SAIC/T&MSS Project QA Department (QA Engineering
Division Manager) by the originating organization upon issuance and
upon closure. The original nonconformance reports will be sent to
thet:MPO for approval when required by Paragraph 15.1.6.5 of this
section.
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CORRECTIVE ACTION

The corrective action system will ensure that significant condi-
tions adverse or potentially adverse to quality are identified
promptly and corrected as soon as practical.

Sianificant Adverse Conditions

For significant conditions adverse to quality, the identification,
cause, and corrective action taken to preclude recurrence shall be
documented and reported to immediate management and upper levels of
management for review and assessment. A significant condition ad-
verse to quality is one which, if not corrected, could have a seri-
ous effect on safety or operability. Significant conditions in-
clude, but are not limited to breakdowns in the Quality Assurance
program and repetitive nonconformances. Upon discovering or re-
ceiving notification that a significant condition adverse to qual-
ity or unusual occurrence exists, F&S shall ensure that:

o Immediate actions have been taken to remedy the specific condi-
tion(s).

o Causative factors have been determined.

o Controls have been reviewed, implemented, monitored and re-
vised, if necessary.

o Affected managers at all levels have been notified of adverse
conditions(s) and of lessons to be learned to improve condi-
tions or avoid similar occurrences.

Follow-Up Action

F&S QA shall document concurrence of the adequacy of proposed cor-
rective actions to assure that QA requirements will be satisfied.
Follow-up action shall be taken by F&S QA to verify proper imple-
mentatidn of this corrective action and to close out the corrective
action. The organization responsible for implementing the correc-
tive action shall assure that the corrective action is completed in
a timely manner. :

Corrective action reports will be periodically analyzed by F&S QA
to show quality trends. Results will be reported to upper manage-
ment for review and assessment.

Copies of corrective action reports will be sent to the SAIC/T&MSS

Project QA Department (QA Engineering Division Manager) by F&S upon
issuance and closure.
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QUALITY ASSURANCE RECORDS

Records that furnish documentary evidence of quality will be speci-
fied, prepared, and maintained in accordance with NNWSI Project
Administrative Procedures. This will include the requirements that
all documents be legible, identifiable, and retrievable.

A document or other i{tem 1is not considered to be a Quality
Assurance. Record until it satisfies the definition of a Quality
Assurance Record as defined below.

The term records, used throughout this section is to be interpreted

-as Quality Assurance Records. Quality Assurance Records include

individual documents that have been executed, completed, and
approved and that furnish evidence of the quality and completeness

- of data (including raw data), and activities affecting quality;

17.1.2

17.1.2.1

17.1.2.2

documents prepared and maintained to demonstrate implementation of
quality assurance programs (e.g., audit, surveillance, and inspec-
tion reports); procurement documents; other documents, such as
plans, correspondence, documentation of telecons, specifications,
technical data, books, maps, papers, photographs, and data sheets;
magnetic media; and other materials that provide data and document
quality regardless of the physical form or characteristic. A
completed record is a document that will either receive no more
entries or whose revision would normally consist of the reissue of
the document; and is signed and dated by the originator and, as
applicable, by personnel authorized to approve the document. Rec-
ords will be distributed, handled and controlled in accordance with
written procedures. All records (including superseded records)
shall be retained for the Yucca Mountain Project.

A Record System will be established by F&S, at the earliest practi-
cable time consistent with the schedule for accomplishing work
activities.

The Record System will be defined, implemented, and enforced in
accordance with written procedures, instructions, or other
documentation prepared in accordance with Section 5.0 of this
document. The records management activities to be performed by
F&S when processing QA records are detailed in the Yucca
Mountain Project Administrative Procedures Manual.

Sufficient records will be specified, prepared and maintained
to furnish documented evidence of activities that affect
quality. The records will include at least the following:
operating logs, the results of reviews, inspections, tests,
audits, monitoring of work performance, and materials analyses.
Also, the records will include closely related data such as
qualifications of personnel, procedures and equipment. A 1list
of typical QA records is contained in Appendix E.
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Requirements and responsibilities for record transmittal,
distribution, retention, maintenance, and disposition of QA
records will be established and documented.

The procedure that defines the implementation of the record system
for F&S will identify measures to be implemented for the preserva-
tion and safekeeping of the records before storage and for the pre-
vention of delays between record completion and storage at the Pro-
ject Record Center.

For purposes of record retention, all Yucca Mountain Project
records are classified as lifetime records and are to be retained
for the life of the project.

Generation of Records

The applicable design specifications, procurement documents, imple-

menting procedures, operational procedures, or other documents will
ipecify the records to be generated, supplied, or maintained by or
or F&S.

Documents that are designated to become records will be legi-
ble, identifiable, accurate, complete, reproducible, microfilm-
able and appropriate to the work accomplished.

Documents that are designated to become records will be com-
pleted in accordance with the methods specified in the Yucca
Mountain Project Administrative Procedures Manual.

Validation of Records

Documents will be considered valid records only if stamped, ini-
tialed, or signed and dated by authorized personnel or otherwise
authenticated in accordance with approved procedures. These rec-
ords may be originals or reproduced copies. Authentication may
take the form of a statement by the responsible individual. or
organization. Handwritten signatures are not required if the
docunent is clearly identified as a statement by the reporting
individual or organization.

F&S will maintain a list which contains the signature and initials
of the personnel authorized to authenticate records.

Receipt of Records

F&S will designate a person or organization to be responsible for
receiving the records. The designee will be responsible for or-
ganizing and implementing a system of receipt control of records
for permanent and temporary storage in accordance with approved
procedures. The receipt control system will be structured to
permit a current and accurate assessment of the status of records
during the receiving process. As a minimum, the receipt control
system will include the following:
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o A method for designating the required records.
o A method for identifying the records received.
0 Procedures for receipt and inspection of incoming records.

o A method for submittal of completed records to the storage fa-
cility without unnecessary delay.

The individual or organization responsible for receiving records
will provide protection from damage, deterioration, or loss during
the time that the records are in their possession.

Records Identification

Records or indexing systems or both will provide sufficient inform-
ation to permit identification between the record and the items or
activities to which it applies. Records will be clearly identified
by a unique number or other designation which is directly traceable
to controlling programmatic information (e.g., project, contract
number, test number, preparing organization, author, date, title,
subject, etc.). This unique identification .number or other des-
ignation will not be repeated anywhere in the Yucca Mountain
Project. The Yucca Mountain Project Office (YMPO) or its designee
will review and approve the records identification system of all
its contractors and subcon-tractors to ensure consistency.

The records will be indexed and the indexing system or systems will
include, as a minimum, the location of the record within the
records system or systems.

Permanent Storage Facility

Records will be controlled from the time they are completed until
the time they are stored in a permanent storage facility. Tempo-
rary storage, preservation, safekeeping, and retrievability of com-
pleted records will be in accordance with the requirements appli-
cable to the permanent storage of records. The use of dual storage
facilities is an acceptable alternative to a single fire-rated, en-
vironmentally controlled facility.

The records will be stored in a predetermined location or locations
that meet the requirements of applicable standards, codes, and
regulatory agencies.

Before the records are stored, a written storage procedure will be

prepared and responsibility assigned for enforcing the requirements

gf];hat procedure. As a minimum, this procedure will include the
ollowing: .
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o A description of the storage facility.
o The filing system to be used.

o The method for verifying that the records received are legible
and are in agreement with the transmittal document.

o The method of verifying that the records are those designated
(see Paragraph 17.4.1 of this section).

o The rules governing access to and control of the file.

o The method for maintaining control of and accountability for
records removed from the storage facility.

o A method for filing supplemental information (see Paragraph
17.9 of this section).

Preservation

Records will be stored in a manner approved by F&S or other
organizations responsible for storage. In order to preclude
deterioration of the records, the following requirements will

apply.

0 Provisions will be made in the storage arrangement to prevent
damage from moisture, temperature, and pressure.

o Records will be firmly attached in binders or placed in folder
or envelopes for storage in steel file cabinets or on shelving
in containers.

o Provisions will be made for special processed records (e.g.,
radiographs, photographs, negatives, microfilm, magnetic mate-
rial, etc. ) to prevent damage from excessive light, stacking,
electromagnetic fields, temperature, and humidity.

Safekeeping

Measures will be established to preclude the entry of unauthorized
personnel in the storage area. These measures will guard agzainst
larceny and vandalism.

Measures will be taken to provide for replacement, restoration, for
substitution of lost or damaged records. These measures will be
accomplished within 90 days following determination that either a
record has been lost or a record has been damaged to a degree it is
no longer complete or legible.

Corrected Information in Records
Records may be corrected in accordance with written procedures that

provide for appropriate review or approval by the originating or-
ganization.
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9.2 The correction will include the date and the identification of the
person authorized to issue such correction and will not obliterate
the corrected data.

10 Storage Facility

F&S does not have the responsibility for the permanent records
storage.

The following requirements apply to temporary record storage facil-
ities:

10.1 Records will be stored in facilities constructed and maintained
in a manner that minimizes the risk of damage or destruction
from natural disasters, such as winds, floods, or fires; en-
vironmental conditions such as high and low temperatures and
humidity; and infestation of insects, mold, or rodents.

10.2 F&S will utilize the alternate single facility. The following
is]an acceptable alternative to the criteria for a single fa-
cility:

o Two-hour fire rated Class B. file containers that meet the
requirements of NFPA 232-1975.

11  Retrieval

11.1 Storage systems will provide for retrieval of information in
accordance with planned retrieval times based upon the record
type. Final reports will contain a listing, by unique number
or other designation, that enables prompt retrieval of all doc-
uments used to compile or evaluate the report. This listing
will include, as a minimum, all referenced documents, peer
review, or other review documents, computer codes, data sheets,
procedures, and test plans. All documents referenced by final
reports, except readily available references such as encyclo-
pedias, dictionaries, engineers’ handbooks, etc., will be re-
trievable from the Records Management System (RMS).

11.2 A list will be maintained that designates those personnel who
will have access to the files.

11.3 Records maintainéd by F&S at their facility or other location
(on an interim or other basis) will be accessible to the YMPO
or its designated alternate.

12 Disposition
12.1 Records that are accumulated at various locations, prior to

‘transfer, will be made accessible to the YMPO either directly
or through the procuring organization.
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17.12.2 The Custodian will inventory the submittals, acknowledge re-
ceipt, and process these records in accordance with this doc-
ument or the procedures implementing this document.

17.13 Various regulatory agencies have requirements concerning records

that are within the scope of this document. The most stringent
requirements will be used to determine final dispositions.
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AUDITS

Fenix & Scisson, Inc., activities will be subject to internal and
external audits to assure that procedures and activities comply
with the overall Quality Assurance program and to determine their
effectiveness. The F&S Quality Assurance Program Plan (QAPP)
includes a system of planned, periodic audits to provide an
objective evaluation of the quality-related practices, procedures,
instructions, activities, and d{tems including the review of
documents and records to ensure that the QA program is effective
and properly implemented. The audits will be performed in accord-
ance with written procedures using checklists by appropriately
trained personnel who do not have direct responsibility for per-
forming the activities being audited. Audit results will be doc-
umented, reported to, and reviewed by responsible management.
Tracking systems will. be instituted for audit findings to assure
that all findings are appropriately addressed and to identify qual-
ity trends. A1l deficiencies,nonconformances, and potential
quality problems identified during the audit are to be documented
and monitored until verification of effective corrective action is
made. The audited organization shall describe in a formal report
the corrective action to be taken to address findings, and shall
submit the report to the auditing organization and their own
responsible management. F&S will not conduct audits of other Par-
ticipating Organizations or NTS Contractors; however, if invited,
F&S will provide representatives to participate in YMPO audits.
F&S will conduct internal (covering the entire QAPP on an annual
basis) and external audits, if applicable, of activities under its
direct control. These audits will be scheduled, planned, con-
ducted, and reported as described in this document and NNWSI/88-9.
External and internal audit schedules, and changes thereto, will be
sent to the SAIC/T&MSS Project QA Department (GA Verification Di-
vision Manager). Audit schedules will identify the date of the
audit, the activities to be audited, and the requirements to which
the activities are to be audited.

Internal and External QA Audits will be scheduled in @ manner that
provides coverage and coordination with ongoing QA program
activities. Audits will be scheduled at a frequency commensurate
with the status and importance of the activity and shall be
initiated early enough to assure effective QA. F&S shall perform
or arrange for annual evaluations of suppliers. These evaluations
shall be documented and shall take into account, where applicable,
(1) review of supplier furnished documents and records such as
certificates of conformance, nonconformance notices, and corrective
actions; (2) results of previous source verifications, audits, and
receiving inspections; (3) operating experience of identical or
similar products furnished by the same supplier; and (4) results of
audits from other sources, e.g., DOE/YMPO or NRC audits.

18-1



18.3

UNCONTROL £

QAPP-002, REV. 6

Applicable elements of F&S’s QAPP will be audited at least annually
or at least once during the life of the activity, whichever is
shorter. The scope of the audit will be established by:
considering the results of any previous audits, the nature and
frequency of identified deficiencies, and any significant changes
in personnel, organization, or in the QA Program. If more than one
purchaser buys from a single supplier, a purchaser may either
perform or arrange for an audit of the supplier on behalf of itself
and other purchasers to reduce the number of external audits of the
supplier. The scope of this audit shall satisfy the needs of all
of the purchasers, and the audit report shall be distributed to all
the purchasers for whom the audit was conducted. Nevertheless,
each of the purchasers relying on the results of an audit performed
on behalf of several purchasers remains individually responsible
for the adequacy of the audit.

Elements of an external organization’s QA program will be audited
at least annually or once during the 1ife of the activity, which-
ever is the shorter period, with the following exception: if the
activity is less than four months in duration, an audit is not re-
quired to be performed unless an audit is necessary due to the com-
plexity or importance of the activity being performed. The justi-
fication for not performing audits of suppliers whose activities
are less than four months in duration shall be documented and
approved by the Manager of QA prior to implementation of the
activity. A copy of the documented justification shall be provided
to the YMPO PQM. ,

F&S will develop and document an audit plan for each audit. This
plan will identify the audit scope, requirements, audit personnel,
activities to be audited, organizations to be audited, organiza-
tions to be notified, applicable documents, schedule, and.check-
lists. F&S will select and assign auditors who are independent of
any direct responsibility for the performance of the activities
they are to audit. If the audit is to be an internal one, then the
personnel who have direct responsibility for performing the
activities to be audited will not be involved in the selection- of
the audit team. The Vice President and General Manager will select
the Audit Team Leader for audits of the Quality Assurance Division.
Audit -personnel have sufficient authority and organizational
freedom to make the audit process meaningful and effective.
Appendix F defines the requirements for the qualification of audit
personnel.

An audit team will be identified before the beginning of each
audit. The team will consist of one or more auditors and will have
an individual qualified as a lead auditor who organizes and directs
the audit, coordinates the preparation and issuance of the audit
report, and evaluates the responses. The audit team -leader shall
identify the technical specialists, if any, who will participate in
the audit and include this information in the audit plan. Audit
team members selected to participate in audits for technical
consideration purposes shall have appropriate technical expertise
or experience in the work being audited. Multidisciplinary audit
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teams shall be employed when activities to be audited involve more
than a single technical area. The audit team leader will ensure
that the audit team is prepared before the audit begins.

Audits will be performed in accordance with written procedures
using checklists as early in the life of the activity as practical
and will be continued at intervals consistent with the schedule for
accomplishing the activity. Elements that have been selected for
audit will be evaluated against specified requirements including a
review of corrective actions taken on deficiencies in the area
being audited that were identified during previous audits. Objec-
tive evidence will be examined to the depth necessary to determine
if these elements are adequate for effective control and to deter-
mine whether or not they are being implemented effectively. The
audit results will be documented by audit personnel and will be
reviewed by management having responsibility for the area being
audited. Conditions that require prompt corrective action will be
reported immediately to the management of the audited organization.
Audit findings will be reviewed with the audited organization at a
closing meeting.

The audit report, signed by the audit team leader, should be issued
within 30 calendar days and will include the following information,
as appropriate: .

0 Description of the audit scope.
o Identification of the auditors.
o Identification of persons contacted during audit activities.

o Summary of audit results, including a statement of the effec-
tiveness of the QA program elements that were audited.

o Description of each reported adverse audit finding in suffi-
cient detail to enable corrective action to be taken by the
audited organization.

Management of the audited organization or activity will investigate
adverse audit findings; determine root cause;schedule corrective
action, including measures to prevent recurrence; and within thirty
(30) calendar days of receipt of the audit report, notify the
appropriate organizations in writing of action taken or planned.
The adequacy of audit responses shall be evaluated by the auditing
organization.

Follow-up action will be taken to determine whether or not correc-
tive action has been accomplished as.scheduled and will be verified
by the auditing organization. An analysis of audit results will be
performed by F&S QA to identify quality trends. The results will
be reported to responsible management for review, assessment, and
appropriate action. '

18-3



<y

18.8

18.9

18.10

18.10.1

18.10.2

18.10.3

QAPP-002, REV. 6

UNCONTROLLED

As a minimum, audit records will include the following:

o Identification of the organization or organizations, activi-
ties, or items audited and the individual or individuals con-
tacted during the audit or audits.

o Description of any deficiencies, nonconformances, and potential
quality problems identified during the audit or audits.

0 Audit plans, audit reports, written replies, and the record of
completion of corrective action, and close out of the audit.

Records of personnel qualifications for Auditors and Lead Auditors
performing audits will be established and maintained by F&S.
Recor?i for each lead auditor will be maintained and updated
annually.

Surveillances

The F&S Yucca Mountain Project Audit Program is supplemented by
independent surveillance activities. The purpose of a surveillance
is to monitor or observe items or activities to verify conformance
to specified requirements. These surveillances will be conducted
by F&S Quality Assurance, and will be either scheduled or
implemented on a random basis.

Measures for the Surveillance of site investigations will be estab-
Tished and executed in accordance with procedures prepared by F&S.
Surveillances are scheduled and conducted based on the activity’s
relative impact or dimportance, or both, to the Yucca Mountain
Project.” A1l deficiencies, nonconformances, and potential quality
problems identified during -surveillances will be documented and
mogitored until verification of effective corrective action is
made.

Surveillances will be performed to written checklists or sur-
veillance 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 criteria related to surveil-
lances may be as simple as “"to verify proper implementation of
procedures" or "to verify conformance to requirements.”

Surveillance Personnel do not report directly to the immediate
supervisors who are responsible for the work bejng surveyed.

As 2 minimum, surveillance records will identify the following:
0 . Item or activity.
o Date of the surveillance.

o Name of the individual performing the surveillance.
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Identification of the organization(s), activities or items
surveilled, including the name or names of personnel con-
tacted.
Description of any deficiencies, nonconformances and poten-
tial quality problems identified during the surveillance.
Nonconformances shall be handled in accordance with the
requirements of Section 15 or 16, as applicable.
Surveillance Criteria
Equipment used during the surveillance.
Results.

Acceptance statement.
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RMS _AND DEFINITIONS

ACCEPTANCE CRITERIA: Specified 1imits defined in codes, standards, or other
required documents placed on characteristics of an item, process or serv-
jce. Acceptance criteria related to surveillances may be as simple as ver-
ifying proper implementation of procedures or verifying conformance to re-
quirements.

ACCESSIBLE ENVIRONMENT: 1) the atmosphere; 2) the land surface; 3) sur-
face water; 4) oceans; and 5) the portion of the lithosphere that is out-
side the controlled areas.

ACTIVITIES THAT AFFECT QUALITY: Deeds, actions, work, or performance of a
specific function or task. The Yucca Mountain Project QA Program applies
to activities affecting the quality of all systems, structures, and
components important to safety, and to the design and characterization of
barriers important to waste isolation. These activities include: site
characterization, facility and equipment construction, facility operation,
performance confirmation, permanent closure, and decontamination and
dismantling of surface facilities as they relate to items important to
safety and barriers important to waste isolation. The QA Level 1
requirements of this QA Program apply to all activities affecting the
quality of structures, systems, and components important to safety and
engineered barriers important to waste isolation. These activities
include: designing (including such activities as safety analyses,
laboratory testing of waste package materials to characterize their
performance, and performance assessments), purchasing, fabricating,
handling, shipping, storing, cleaning, erecting, installing, inspecting,
testing, operating, maintaining, repairing, and modifying. These types of
activities do not need to be identified as part of the Q 1ist nor do they
require QA Tlevel assignment. However, activities related to natural
barriers important to waste isolation shall be identified and listed on a
Q-list. These activities dinclude: performance assessments, site
characterization testing, and activities that may impact the waste
isolation capability of the natural barrier. Examples are site characteri-
zation activities such as exploratory shaft construction, borehole drill-
ing, and other activities that could physically or chemically a1ter proper-
ties of the natural barriers in an adverse way.

ACTIVITY: Any time consuming effort (operation, task, function, or serv-
ice) which influences or affects the achievement or verification of the
objectives of the Yucca Mountain Project as depicted in the WBS Dictionary.

AP-YMP ADMINISTRATIVE PROCEDURE: An implementing procedure which identi-
fies the interface control methods which govern Project-wide systems and
are implemented by all Project participants. Administrative procedures
§h§3)imp1ement QA requirements are identified with a "Q" suffix (i.e, AP
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AUDIT: A planned and documented activity performed to determine by inves-
tigation, examination, or evaluation of objective evidence the adequacy of
and compliance with established procedures, codes, standards, instructions,
drawings, and other applicable requirements, and the effectiveness of im-
plementation. An audit should not be confused with surveillance or
inspection activities performed for the sole purpose of process control or
product acceptance.

AUTHENTICATION (QA RECORDS): Authentication is the act of attesting that
the information contained within a document is accurate, complete, and
appropriate to the work accomplished. Authentication is accomplished by
one of the following methods: (1) a stamped, initialed, or signed and
dated document; (2) a statement by the responsible dindividual or
organization; or (3) 1issuing a document which is clearly identified as a
statement by the reporting individual or organization. A document cannot
become a Quality Assurance (QA) record until it has become authenticated.

AUXILIARY SOFTWARE: (1) Software that may be easily and exactly verified,
and that performs a simple function such as conversion of units, change in

data format, or plotting of data in support of primary analysis software.
(2) A stream of commands or sequence of streams of commands executed to
utilize system maintained software in which the system maintained software

generates reportable results. Auxiliary software does not generate primary
ata.

BARRIER: Any material or structure that prevents or substantially delays
the movements of water or radionuclides.

BASELINE: As used for computer software: (1) The stage of computer
software at a completed and reviewed phase of the software life cycle; (2)
Approved documentation generated within or as a result of completing a
phase of the software life cycle.

CERTIFICATE OF CONFORMANCE: A document signed by an authorized individual
‘that certifies the degree to which items or services meet specified re-
quirements.

CERTIFICATION: The act of determining, verifying, and attesting in writing
to the qualifications of personnel, processes, procedures, or items in
accordance with specified requirements.

CHARACTERISTIC: Any property or attribute of an item, process, or service
that is distinct, describable, and measurable.

COMMERCIAL GRADE ITEM: An item satisfying all of the following require-
ments: 1) The item is not subject to design or specification require-
ments that are unique to Mined Geologic Disposal Systems. 2) The item is
to be ordered from the manufacturer/supplier on the basis of specifications
set forth in the manufacturer’s published product description, i.e.,
catalog. 3) The item is used in applications other than Mined Geologic
Disposal Systems.
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COMPUTER MODEL VALIDATION:  Assurance that a model as embodied in a
computer code is a correct representation of the process or system for
which it is intended (NUREG-0856). Usually accomplished by comparing code
results to (1) physical data, or (2) a verified or validated code designed
to perform the same type of analysis (e.g., benchmarking with a validated
code). Peer review may be used for code validation if it is the only
available means for validating a code.

COMPUTER CODE VERIFICATION: Assurance that a computer code correctly
performs the operations specified in a numerical model (NUREG-0856).
Usually accomplished by comparing code results to (1) a hand calculation,
(2) an analytical solution or approximation, or (3) a verified code design-
ed to perform the same type of analysis (benchmarking).

CONDITION ADVERSE TO QUALITY: An all-inclusive term used in reference to
any of the following: failures, malfunctions, deficiencies, defective
items, and nonconformances. A significant condition adverse to quality is
oge]which, if not corrected, could have a serjous effect on safety or oper-
ability.

CONFIGURATION HANAGEMENT: As used for computer software: (1) A system for
orderly control of software, including methods used for labeling, changing,
and storing software and its associated documentation. (2) The systematic
evaluation, coordination, approval or disapproval, and implementation of
all approved changes in an item of software after establishment of its
configuration.

CONSEQUENCE ANALYSIS: A method by which the consequences of an event are
calculated and expressed in some quantitative way, e.g., money loss,
deaths, or quantities of radionuclides released to the accessible environ-
ment.

CONTAINMENT: The confinement of radioactive waste within a designated
boundary.

CONTAINMENT, PERIOD OF: Known as the period during the first several hun-
dred years following permanent closure of the geologic repository in which
radiation and thermal levels are high and the uncertainties of ensuring re-
pository performance are great. During this time, special emphasis is
placed upon the ability to contain the wastes by waste packages within an
engineered barrier system.

CONTRACTOR: An organization under contract to provide supplies, construc-
tion, or services. ~

CONTROLLED AREA: The surface location, which 1is to be marked by
suitable monuments, that extend horizontally no more than 5 kilometers in
any direction from the outer boundary of the underground facility and the
underlying subsurface, which is an area that has been committed to use as
a geologic repository and from which incompatible activities would be re-
strigted following permanent closure. The controlled area is also known
as the site. ’
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CONVERSION REPORT: A written description of all modifications made to the
original code or an externally available existing code after it is
acquired.

CORRECTIVE ACTION: Measures taken to rectify conditions that are adverse
to quality and, where necessary, to preclude repetition.

CORROBORATIVE DATA: Existing data used to support or substantiate other
existing data.

CREDIBLE EVENT OR CREDIBLE ACCIDENT: An event or accident scenario which
needs to be considered in the design of a geologic repository.

DESIGN: The act of developing designs for construction, documentation or of
analyzing the performance of repository engineered structures, systems,
components, and natural barriers. Design documentation includes, but is
not limited to, drawings, specifications, test plans, design reports, test
reports, system design descriptions, configuration status listings, design
manuals, and manuals describing computer programs used for design or
performance analysis.

DESIGN INPUT: Those criteria, parameters, bases, or other design require-
ments upon which the detailed final design is based.

DESIGN OUTPUT: Documents, such as drawings, specifications, and other doc-
uments, that define technical requirements of structures, systems, and com-
ponents.

DESIGN PROCESS: Technical and management processes that commence with iden-
tification of design input and that lead to and include the issuance of
design output documents.

DEVIATION: A departure from specified requirements.

DISPOSITION: The action taken to resolve a nonconforming condition and to
restore acceptable conditions.

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

DOE: U.S. Department of Energy or its duly authorized representatives.
ENGINEERED BARRIER SYSTEM: The waste package and the underground facility.

ENGINEERED ITEM: Any structure, system, or component identified in design
documents as being a functional part of the completed facility.
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EXISTING DATA: Data developed prior to the implementation of a 10 CFR 60,
Subpart G, QA program by DOE and its contractors, or data developed outside
the DOE repository program, such as by o0il companies, national
laboratories, universities, or data published in technical or scientific
publications. Existing data does not include information which is a
accepted by the scientific and engineering community as established facts
(e.g., engineering handbooks, density tables, gravitational laws, etc.).

~ EXTERNAL AUDIT: An audit of those portions of another organization’s QA

program that is neither under the direct control nor within the organiza-
tional structure for the auditing organization.

FINAL DESIGN: Approved design output documents and approved changes there-
to.

FUNCTJONAL CHARACTERISTICS: Those attributes of a repository or its struc-
tures, systems, and components that determine its performance with respect
to safety, reliability, operability, and other design criteria established
in the OGR Program or other Federal regulatory documents.

GEOLOGIC REPOSITORY: A System that is either intended to be used for or
may be used for the disposal of radioactive waste in excavated geologic
media. A geologic repository includes the geologic repository operations
area and the portion of the geologic setting that provides isolation of the
radioactive waste.

GEOLOGIC REPOSITORY OPERATIONS AREA: A high-level radioactive waste facil-
ity that is part of a geologic repository, including both surface and sub-
surface areas, in which waste handling activities are conducted.

IMPORTANT TO SAFETY: As it applies to structures, systems, and components,
those engineered structures, systems, and components that are essential to
the prevention or mitigation of an accident that could result in a radia-
tion dose to the whole body, or any organ, of 0.5 rem or greater at or
beyond the nearest boundary of the unrestricted area at any time until the
completion of permanent closure.

IMPORTANT, TO_WASTE ISOLATION: The barriers that must meet the criteria that
address long-term performance of the engineered and natural barriers to
prevent the release of radionuclides from the site to the accessible envi-
ronment {i.e. for achieving the postclosure performance objectives in 10
CFR 60, Subpart E).

INDOCTRINATION: Instruction provided to personnel for familiarization with
programmatic and work-oriented documents applicable to the assigned activ-
ity.

INSPECTOR: A person who performs inspection activities to verify whether
or not an item or activity conforms to specified requirements.

JNSPECTION: Examination or measurement to verify Qhether an item or activ-
ity conforms to specified requirements.

5
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IJNTERNAL AUDIT: An audit of those portions of an organization’s QA program
that is retained under its direct control and within its organizational
structure.

JSOLATION: Inhibiting the transport of radioactive materials so that
amounts and concentrations of this material entering the accessible envi-
ronment will be kept within prescribed limits.

JTEM: An all-inclusive term that is used in place of any of the following:
appurtenance, assembly, component, equipment, material, module, part,
structure, subassembly, subsystem, system, unit, and prototype hardware.
Thi: germ includes magnetic media, and other materials that retain or sup-
port data.

LIFETIME RECORDS: Quality Assurance Records that furnish evidence of the
quality and completeness of data, items, and activities affecting quality.
A1l Yucca Mountain Project QA Records are classified as Lifetime Records.

LOGGING ENGINEER: Individual responsible for overseeing/supervising the F&S
NTS Logging subcontractor in Log Data Acquisition for Drilled Holes.

MATERIAL: A term that includes items plus any hardware or geologic samples
either used in or resulting from research and development or site investi-
gations on the Yucca Mountain Project. Hardware and geologic specimens
include but are not limited to test apparatus or equipment, special
nuclear material, cores, geologic samples, water and gas samples, etc.

MEASURING AND TEST FQUIPMENT (MATE): Devices or systems used to calibrate,

measure, gauge, test, or inspect, in order to control or to acquire data
to verify conformance to a specified requirement, or to establish charac-
teristics or values not previously known.

MINING: A1l subsurface excavation, including the surface shaft collars,
headframe, and hoist.

ws

NONCONFORMANCE: A deficiency .in characteristics, documentation, operation
or procedure that renders the quality of an item or activity unacceptable
or indeterminate.

NON-MECHANISTIC FAILURES: Postulated failures which are not based on
previously observed models or mechanisms but which are assumed to provide
conservatism in safety assessments.

NTS: Nevada Test Site.

NTS SUPPORT CONTRACTOR: Organizations that are directly under contract to
DOE/NV for activities at the NTS and other locations.

OBJECTIVE EVIDENCE: Any documented statement of fact, other information, or
record, either quantitative or qualitative, that pertains to the qual-
ity of an item or activity, based on observations, measurements, or tests
that can be verified.
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OBSERVATION: The recognition of a weakness in a Quality Assurance program
that if left uncorrected could result in a condition adverse to quality.

OPERATIONS, PERIOD OF: Includes the time during which emplacement of waste
occurs; any subsequent period before permanent closure during which the
emplaced wastes are retrievable; and permanent closure, which includes
sealing of shafts.

OVERVIEW: An analysis and assessment by management of the scope, status,
adequacy and effectiveness of Program quality achievement and assurance ac-
tivities. Overview encompasses effectiveness, assessments, technical re-
views, readiness reviews, audits, and surveillances, as appropriate.

OWNER: The person, group, company, agency, or corporation that has or will
have title to the repository.

PARTICIPATING ORGANIZATION: This term applies to the following: (1) The
government agencies external to the DOE, (2) national laboratories, and (3)
organizations participating directly in Yucca Mountain Project activities.

PEER: A peer is a person having technical expertise in the subject matter
to be reviewed (or a critical subset of the subject matter to be reviewed)
to a degree at least equivalent to that needed for the original work.

PEER REVIEW: A documented, critical review performed by peers who are
independent of the work being reviewed. The peer’s independence from the
work being reviewed means that the peer (a) was not involved as a
participant, supervisor, technical reviewer, or advisor in the work being
performed, and (b) to the extent practical, has sufficient freedom from
funding considerations to assure the work is impartially reviewed.

A peer review is an in-depth critique of assumptions, calculations,
extrapolations, alternate interpretations, methodology, and acceptance
criteria employed, and of conclusions drawn in the original work. Peer
reviews confirm the adequacy of work. In contrast to peer review, the term
"technical review" refers to a2 review to verify compliance to predetermined
requirements; industry standards; or common scientific, engineering, and
industry practice.

PEER REVIEW GROUP: A peer review group 1is an assembly of peers
representing an appropriate spectrum of knowledge and experience in the
subject matter to be reviewed and should vary in size based on the subject
matter and importance of the subject matter to safety or waste isolation.

PEER REVIEW REPORT: A documented in-depth report of the proceedings and
findings of a peer review.

PERFORMANCE ALLOCATION: This term applies to the process of deriving
subsystem and component performance goals from performance objectives. A
systematic process of assigning confidence levels with their desired,
associated performance goals for the mined geologic disposal systems,
subsystems, and components.
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PERFORMANCE ASSESSMENT: The process of quantitatively evaluating component
and system behavior, relative to containment and isolation of radioactive
waste, to determine compliance with the numerical criteria associated with
10 CFR Part 60.

PERMANENT CLOSURE: The sealing of shafts and boreholes. Permanent closure
represents the end of active human dintervention with respect to the
engineered barrier system.

PERFORMANCE CONFIRMATION: The program of tests, experiments, and analyses
that is conducted to evaluate the accuracy and adequacy of the information
used to determine with reasonable assurance that the performance objectives
for the period after permanent closure will be met.

PRIMARY DATA: Information that can be shown to have been acquired and
controlled in a manner consistent with all applicable Quality Assurance
Level I requirements and is necessary for the resolution of the NRC
performance objectives of 10CFR60 in accordance with the Yucca Mountain
Project Issues Resolution Strategy. This includes information that has
been qualified and accepted in accordance with AP 5.9, "Acceptance of Data
gnd Dati Interpretations not Developed Under the Yucca Mountain Project
rogram."

PRINCIPAL INVESTIGATOR (PI1): The individual who has the technical responsi-
bility for a particular technical task. This responsibility includes, but
is not limited to, planning and cost control, the day-to-day technical
direction and control of the item or activity and the assembly of a support
team to accomplish the item or activity. This term may be synonymous with
the task leader or project engineer depending upon the Yucca Mountain
Project Participant.

PROCEDURE : A document that specifies or describes the way in which an
activity is to be performed.

PROCUREMENT DOCUMENT: Purchase requisitions, purchase orders, letters of
intent, work authorization letters, and drawings, contracts, specifica-
t1ons, 1nstruct1ons, or any document that provides a means by which to
acquire possession or ownership of items, or right to the use of services
by payment.

PURCHASER: The organization responsible for the establishment of procure-
ment requirements and for the issuance or administration, or both, of
procurement documents.

Q-L1ST: A list of geologic repository engineered structures, systems, and
components that have been determined to be important to safety, and
engineered barriers important to waste isolation that must be covered under
the QA requirements of 10 CFR 60, Subpdrt G.

QUALIFICATION (OF DATA): A formal process intended to provide a desired
level of confidence that data are suitable for their intended use.
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QUALIFICATION (PERSONNEL): The characteristics or abilities that are gained
through education, training, or experience, which are measured against es-
tablished requirements, such as standards or tests, that qualify an in-
dividual to perform a required function.

QUALTFICATION TESTING: Demonstration that an item meets design
requirements.

QUALIFIED DATA: Data initially collected under a2 10 CFR 60, Subpart G,
quality assurance program or existing data qualified in accordance with
Appendix G of NNWSI/88-9.

QUALIFIED PROCEDURE: An approved procedure that has been demonstrated to
meet the specified requirements for its intended purpose.

QUALITY ACTIVITIES LIST: A list of those major activities conducted
during site characterization, construction, operation, or closure that
relate to natural barriers important to waste isolation. These activities,
which must be covered under the 10CFR60, Subpart G Quality Assurance
Program, include data gathering, performance assessments, and those
activities that could affect a natural barrier’s ability to isolate waste.

QUALITY ASSURANCE: Al1 those planned and systematic actions that are nec-
essary to provide adequate confidence that the geologic repository and
its subsystems or subcomponents will perform satisfactorily in-service.
Quality Assurance includes quality control, which comprises those quality
assurance actions related to the physical characteristics of a material,
structure, component, or system that provide a means by which to control
the quality of the material, structure, component, or system to predeter-
mined requirements. )

QUALITY 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 data), items, and
activities affecting quality; (2) documents prepared and maintained to
demonstrate implementation of Quality Assurance programs (e.g., audit,
surveillance, and inspection reports); (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 char-
acteristic. A completed recerd is a document or item {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, by approval personnel.

QUALITY ASSURANCE LEVEL I: Those radiological health and safety related
jtems and activities that are important to either safety or waste isolation
and that are associated with the ability of a geologic nuclear waste repos-
itory to function in a manner that prevents or mitigates the consequences
of a process or event that could cause undue risk to the radiological

)
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health and safety of the public. Items and activities important to safety
are those engineered structures, systems, components, and related activi-
ties essential to the prevention or mitigation of an accident that could
result in a radiation dose either to the whole body or to any organ of 0.5
rem or greater either at or beyond the nearest boundary of the unrestricted
area at any time until the completion of the permanent closure of the re-
pository. Items and activities important to waste isolation are those
barriers and related activities which must meet the criteria that address
post-closure performance of the engineered and natural barriers to inhibit
the release of radionuclides. The criteria for items or activities impor-
tant to safety and waste isolation are found in 10CFR60, and 40CFR191.

QUALITY ASSURANCE LEVEL II: Those activities and items related to the sys-
tems, structures, and components which require a level of quality assur-
ance sufficient to provide for reliability, maintainability, public and
repository worker nonradiological health and safety, repository worker
radiological health and safety, and the other operational factors that
would have an impact on DOE and YMPO concerns, and the environment.

QUALITY ASSURANCE LEVEL IIl: Those activities and items not classified as
QA Levels I or 11I.

QUALITY ASSURANCE PROGRAM PLAN (OQAPP): The document that describes the
organization’s Quality Assurance Program, the applicable QA requirements,
and defines how compliance with the QA criteria will be accomplished.

RADIOACTIVE WASTE: High-Level Waste (HLW) and other radioactive materials
that are received for emplacement in a geologic repository.

READINESS REVIEW: An independent, systematic documented review to de-
termine and inform management of the readiness to advance from one phase,
process, or activity into another. Readiness Reviews are used to coordi-
nate many elements and provide attention to detail, to assure that the pro-
Ject is ready to proceed to the comprehensive review of a total project or
a particular segment of the project.

RECEIVING: Taking delivery of an item at a designateq location.

RELTABILITY ANALYSIS: An analysis that estimates the reliability of a
system or component.

REPAIR: The process of restoring a nonconforming characteristic to a con-
dition such that the capability of an item to function reliably and safely
is unimpaired, even though that item still does not conform to the origi-
nal requirement.

REPOSITORY: See Geologic Repository Operations Area.
RETRIEVAL: The act of intentionally removing radioactive waste from the

-underground location at which the waste had been emplaced previously for
disposal.

10
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REWORK: The process by which a nonconforming item or activity is made to
conform to the original requirements by completion or correction utilizing
existing approved procedures.

RIGHT OF ACCESS: The right of a purchaser or designated representative to
enter the premises of a Supplier for the purpose of inspection, surveil-
lance, or Quality Assurance audit.

SCENARIO: An account or sequence of a projected course of action or event.

SCIENTIFIC INVESTIGATION: Any research, experiment, test, study, or
activity that is performed for the purpose of investigating the natural
barriers or the man-made aspects of the geologic repository, including the
overall design of the facilities and the waste package. This will include,
but will not be restricted to, all geologic, tectonic, seismologic,
hydrologic, climatologic, geochemical, chemical, geophysical, physical,
geomechanical, mechanical, méteorological, metallurgical, environmental,
socioeconomic, and transportation studies of activities which are performed
for, or in support of the investigation, exploration, site characteriza-
tion, development of design bases, licensing, construction, operation, mon-
itoring, performance evaluation and/or closure of the geologic repository.

SCIENTIFIC NOTEBOOK: A document which may be used to provide a written
record of the results of scientific investigations and experiments when the
work involves a high degree of professional judgement or trial and error
methods, or both. These notebooks may be used in lieu of a technical
procedure.

SERVICE: The performance of activities that include but are not
limited to site characterization, design, fabrication, investigation,
inspection, nondestructive examination, repair, or installation.

SITE: Location of the controlled area.

SITE CHARACTERIZATION: The program of exploration and research both in the
laboratory and in the field that is undertaken to establish the geologic
conditions and the ranges of parameters of a particular site that are rel-
evant to the procedures under 10CFR Part 60. Site characterization includes
borings, surface excavations, excavation or exploratory shafts, limited
subsurface lateral excavations and borings, and in situ testing at depth as
needed to determine the suitability of the site for a geologic repository.
It does not include preliminary borings and geophysical testing needed to
decide whether or not site characterization should be undertaken.

SPECIAL PROCESS: A process, the results of which are highly dependent on
the control of the process or the skill of the operators, or both, and in
which the specified quality cannot be readily determined by inspection or
test of the product. .

SURVEILLANCE: The act of monitoring or observing to verify whether or not
an item or activity conforms to specified requirements.

11
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JECHNICAL PROJECT OFFICER (TP0): The individual within each Yucca Mountain
Project Participant’s organization who has been assigned overall
responsibility for the organization’s scope of work as detailed in the Work
Breakdown Structure (WBS) Dictionary.

JECHNICAL REVIEW: A documented traceable review performed by qualified
personnel who are independent of those who performed the work but who have
technical expertise at least equivalent to those who performed the original
work. Technical reviews are in-depth, critical reviews, analyses and
evaluation of documents, material or data that require technical verifica-
tion and/or validation for applicability, correctness, adequacy and comple-
teness.

TESTING: An element of verification that is used to determine the capabil-
ity of an item to meet specified requirements by subjecting the item to a
set of physical, chemical, environmental, or operating conditions.

TRACEABILITY: The ability to trace the history, application, or location
of an item and like items or activities by means of recorded identifica-
tion.

TRAINING: In-depth instruction provided to personnel to develop and demon-
strate initial proficiency in the application of selected requirements,
methods, and procedures, and to adapt to changes in technology, methods, or
Job responsibilities.

UNDERGROUND FACILITY: The underground structure, including openings, and
backfill materials, but excluding shafts, boreholes, and their seals.

UNRESTRICTED AREA: Any area, to which access is not controlled to protect
individuals from exposure to radiation and radioactive materials, and any
area used for residential quarters.

USE-AS-1S: A disposition that is permitted for a nonconforming 1tem{or
serviced when it can be established that the item is satisfactory for its
intended use.

VALIDATION (QA RECORDS): Validation is the act of reviewing a document or
document package to ensure it is complete, authenticated, reproducible, and
microfilmable.

VERIFICATION: The act of reviewing, inspecting, testing, checking, audit-
ing, or otherwise determining and documenting whether or not items, proc-
esses, services, or documents conform to specified requirements.

WAIVER: Documented authorization to depart from specified requirements.
WASTE PACKAGE: The waste form and any container, shielding, packing, and

other absorbent materials immediately surrounding an individual waste con-
tainer.

12
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YMP: Yucca Mountain Project

YMP__PROJECT PARTICIPANTS: An all inclusive term used to describe
(generically) the various organizations involved in the Yucca Mountain
Project. This term includes the YMPO, Participating Organizations, and NTS
Support Contractors. These organizations are required to have a YMPO
approved Quality Assurance Program Plan (QAPP) for the conduct of their
activities.

YHP PROJECT PERSONNEL: A1l U.S. Department of Energy participating Or-
ganizations, and NTS Support Contractors personnel dinvolved in Yucca
Mountain Project activities.

YUCCA HOUNTAIN PROJECT OFFICE (YMPO): The organization to which the U.S.
Department of Energy, Nevada Operations Office (DOE/NV), has assigned the
responsibility of administering and coordinating the activities of various
Participating Organizations and NTS Support Contractors associated with the
Yucca Mountain Project.

YUCCA MOUNTAIN PROJECT QUALITY ASSURANCE PLAN (QAP): The document that
describes the planned, systematic quality assurance requirements that are
applicable to the Yucca Mountain Project.

YMP PROJECT WORK BREAKDOWN STRUCTURE (WBS) DICTIONARY: A controlled
document which establishes a product oriented frame work for organizing and
defining work to be accomplished.

13
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DESIGN INPUTS

Design inputs include many characteristics and functions of an item or
system. These inputs vary depending on the application; however, it is
desirable to consider the following 1isted inputs as they apply to specific
items or systems of the repository:

1.
2.
3.

10.

11.

12.

13.

Basic functions of each structure, and component.
Performance requirements such as capacity rating and system output.

Codes, standards, and regulatory requirements including the appli-
ceble issue, addenda, or both. :

De§ign conditions such as pressure, temperature, fluid chemistry, and
voltage. ‘

Loads such as seismic, wind, thermal, and dynamic.

Environmental conditions anticipated during storage, construction,
and operation such as pressure, temperature, humidity, and corrosive-
ness, site elevation, wind direction, nuclear radiation, electro-
magnetic radiation, and duration of exposure.

Interface requirements including definition of the functional and
physical ‘interfaces involving structures, systems, and components.

Material requirements including such items as compatibility, elec-
trical insulation properties, protective coating, and corrosion re-
sistance. '

Mechanical requirements such as vibration, stress, shock, and reac-
tion forces.

Structural requirements covering such items as equipment foundations
and pipe supports.

Hydraulic requirements such as pump net positive suction heads
(NPSH), 21lowable pressure drops, and allowable fluid velocities.

Chemistry requirements such as provisions for sampling and limita-
tions on water chemistry. '

Electrical requirements such as source of power, voltage, raceway re-
quirements, electrical insulation, and motor requirements.
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15.

16.

17.
18.

18.
20.
21.
22.

23.

24.
25.
26.

27.
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Layout and arrangement requirements.

Operational requirements under various conditions such as repository
startup, normal repository operation, repository emergency operation,
special or infrequent operation, system abnormal or emergency opera-
tion, repository decontamination, decommissioning, and dismantling.

Instrumentation and control requirements including indicating instru-
ments, controls, and alarms required for operation, testing, and
maintenance. Other requirements such as the type of instrument, in-
sta}]gddspares, range of measurement, and location of indication are
included.

Access and administrative control requirements for the exploratory
shaft facility or future repository security.

Redundancy, diversity, and separation requirements of structures,
systems, and components.

Failure effects requirements of structures, systems, and components
including a definition of those events and accidents that they must
be designed to withstand.

Test requirements including pre-operational and subsequent periodic
}n-SErvice tests and the conditions under which they will be per-
ormed.

Accessibility, maintenance, and repair, and in-service inspection
requirements for the exploratory shaft facility or future repository
including the conditions under which these will be performed.

Personnel requirements and limitations including the qualification
and number of personnel available for the exploratory shaft facility
or future repository operation, mzintenance, testing, inspection, and
radiation exposures to the public and repository personnel. :

Transportability requirements such as size and shipping weight,
1imitation, and lnterstate Commerce Commission regulations.

Fire protection or resistance requirements.
Handling, storage, cleaning and shipping requirements.

Other requirements to prevent undue risk to the health and safety of
the public.

Materials, processes, barts, and equipment suitable for application.
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Safety requirements for preventing injury to personnel including such
items as radiation safety that restrict the use of dangerous materi-
als, escape provisions from enclosures, and grounding of electrical
systems.

Quality control and Quality Assurance requirements.

Reliability requirements of structures, systems, and componénts, in-
cluding their interactions, which may impair functions that are im-
portant to safety.

Interface requirements between the exploratory shaft facility or fu-
ture repository equipment and operation and maintenance personnel.

Requirements for criticality control and accountability of nuclear
materials.
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REQUIREMENTS FOR THE QUALIFICATION OF INSPECTION AND TEST PERSONNEL
"GENERAL

The following are the requirements for the qualification of per-
sonnel who perform inspection and testing to verify conformance to
specified requirements for the purpose of acceptability. The re-
quirements -for the qualification of personnel performing non-
destructive examination are specified in Appendix D.

FUNCTIONAL QUALIFJCATIONS

Three levels of qualification will be utilized depending on the
complexity of the functions involved. The requirements for each
level are not limiting with regard to organizational position or
professional status but, rather, are limiting with regard to func-
tional activities.

LEVEL T PERSONNEL CAPABILITIES

A Level I person will be capable of performing and documenting the
results of inspections or tests that are required to be performed
in accordance with document procedures, acceptance standards,
and/or industry practices as defined in user’s written procedures.

LEVEL IT PERSONNEL CAPABILITIES

A Level II person will have all of the capzbilities of a Level 1
person for the inspection or test category or class in question.
Additionally, a Level II person will have demonstrated capabilities
in planning inspections and tests; in setting up tests, including
preparation and setup of related equipment, as appropriate; in su-
pervising and certifying lower level personnel; and in evaluating
the validity and acceptability of inspection and test results.

LEVEL 111 PERSONNEL CAPABILITIES

A Level III person will have all of the capabilities of a Level II

person for the inspection, test category or class in question. In

addition, the individual will also be capable of evaluating the ad-

equacy of specific programs used to train and certify inspection

:?d test personnel whose qualifications are covered by this sec-
on.

EDUCATION AND EXFERIENCE QUALIFICATIONS

These education znd experience requirements will be considered
with recognition that other factors commensurate with the scope,
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complexity, or special nature of the activity may provide reason-
ab]i assurance that a person can competently perform a particular
task.

" Other factors which may demonstrate capability in a given job are

previous performance or satisfactory completion of capability test-
ing. These factors and the basis for their equivalency will be
documented. '

LEVEL 1 EDUCATION AND EXPERIENCE REQUIREMENTS

0

Two years of related experience in equivalent inspection or
testing activities; or

High school graduation and six months of related experience in
equivalent inspection or testing activities; or

Completion of college level work leading to an associate degree
in a related discipline plus three months of related experience
in equivalent inspection or testing activities.

LEVEL 1T EDUCATION AND EXPERTENCE REQUIREMENTS

o

One year satisfactory performance'as 2 Level I in the corre-
sponding inspection or test category or class; or

High school graduation plus three years of related experience
in equivalent inspection or testing activities; or

Completion of college work leading to an associate degree in a
related discipline plus one year of related experience. in
equivalent inspection or testing activities; or

Graduation from & four-year college plus six months of related
experience in equivalent inspection activities or testing ac-
tivities.

LEVEL I11 EDUCATION AND EXPERTENCE REQUIREMENTS

o

Six years satisfactory performance as & Level Il in the corre-
sponding inspection or test category or class; or high school
graduation plus ten years of related experience in equivalent
inspection or testing activities; or high school graduation
plus eight years of experience in equivalent inspection of
testing activities with at least two years associated with nu-
clear facilities; or, if not, at least sufficient training to
be acquainted with the relevant quality assurance aspects of a
nuclear facility; or

)2
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o Completion of college level work leading to an associate degree

and seven years of related experience in equivalent inspection
or testing activities with at least two years of this
experience associated with nuclear facilities or, if not, at
least sufficient training to be acquainted with the relevant
quality assurance aspects of a nuclear facility; or

o Graduation from a four-year college plus five years related ex-
perience in equivalent inspection or testing activities with at
least two years of this experience associated with nuclear fa-
cilities or, if not, at least sufficient training to be ac-
quainted with the relevant quality assurance aspects of a nu-
clear facility.

CERTIFICATION
QUALTFICATION REQUIREMENTS

The responsible organization will designate those inspection and
test activities that require qualified inspection and test person-
nel and the minimum qualification requirements for such personnel.
Further, the responsible organization will establish written pro-
cedures for the qualification of inspection and test personnel and
for the assurance that only those personnel who meet the establish-
ed requirements are permitted to perform inspection and test activ-
ities. If single inspection or test requires implementation by a
team or a group, then personnel who do not meet the requirements of
this section may be used in data-taking assignments or in reposi-
tory or equipment operation, provided they are supervised or over-
seen by a2 qualified individual.

PERSONNEL SELECTION

Personnel selected to perform inspection and test activities will
have the experience or training commensurate with the scope, com-
plexity, .or special nature of the activities.

INDOCTRINATION

Provisions will be made for the indoctrination of personnel as to
the technical objectives and requirements of the applicable codes
and standards and the elements of the Quality Assurance Program
Plan and procedures that are to be employed.

[RAINING

The need for a formal training program will be determined, and such
training activities will be conducted as required to qualify per-
sonnel who perform inspection and tests. On-the-job trzining will
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be included also in the program, with emphasis on first-hand
experience gained through actual performance of inspections and
tests. Training will also be provided with regard to those
changes to the QAPP and implementing procedures that affect
previous training.

DETERMINATION OF INJTIAL CAPABILITY

The capabilities of a candidate for certification will be initially
determined by a suitable evaluation of the candidate’s education,
experience, training, and either test results or capability demon-
stration in accordance with the organization’s personnel qualifica-
tion procedure.

EVALUATION OF PERFORMANCE

The job performance of inspection and test personnel will be re-
evaluated at periodic intervals not to exceed three years. Re-
evaluation will be by evidence of continued satisfactory perform-
ance or redetermination of capability. If during this evaluation,
or at any other time, it is determined by the responsible organiza-
tion that the capabilities of an individual are not in accordance
with qualification requirements specified for the job, then that
person will be removed from that activity until such time as the
required capability has been demonstrated. Any person who has not
performed inspection or testing activities in his qualified area
for a period of one year will be reevaluated and a redetermination
of their capability made in accordance with the organization quali-

fication procedure. :

CERTIFICATION OF QUALIFICATIQN

The qualification of personnel will be certified in writing in an
appropriate form, including the following information:

o Employer’s name.
o Identification of person being certified.
o Activities certified to perform.
o Basis used for certification that includes such factors as;
- - Education, experience, and training (when necessary).
- Test results (where applicable). ,
- Results of capability demonstration.

o Results of periodic evaluation.
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¢ Results of physical examinations (when required).

o Signature of employer’s designated representative who is re-
sponsible for such certifications.

o Dates of certification and certification expiration.
HYSICA
The responsible organization will ddentify any special' physical

characteristics needed in the performance of each activity, in-
cluding the need for initial and subsequent physical examinations.
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REQUIREMENTS FOR THE QUALIFICATIONS OF NON-DESTRUCTIVE
EXAMIKATION PERSONNEL .

The requirements of this Appendix will be included in F&S specifications,
drawings and work programs. This Appendix provides amplified requirements
for the qualification of personnel who perform radiographic (RT), magnetic
particle (MT), ultrasonic (UT), liquid penetrant (PT), eddy current (ET),
neutron radiographic (NRT), and leak-testing (LT), which is hereinafter
referred to as nondestructive examination (NDE), to verify conformance to
specified requirements.

1.0
1.1

1.2

1.3

CERTIFICATION
APPLICABLE DOCUMENTS

The American Society of Nondestructive Testing Recommended Practice
No. SNT-TC-1A, June 1980 edition, and its applicable supplements
will apply as requirements to NDE personnel covered by this sec-
tion.

PROGRAM

The responsible organization will establish written procedures for

the control and administration of NDE personnel training, examina-
tion and certification.

CERTIFICATE OF QUALIFICATION

The qualification of personnel will be certified in writing in an
appropriate form, including the following information:

0 Empioyer’s name.

o Identification of person being certified.

o Activities certified to perform.

0 Basis used for certification that includes such factors as;
- Education, experience and training (when necessary).
- Test results (where applicable).
- Results of capability demonstration.

0 Results of periodic evaluation.

0 Results of physical examinations (when required).
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o Signature of employer’s designated representative who is re-
sponsible for such certification.
o Dates of certification and certification expiration.

PHYSICAL

The responsible organization will identify any special physical
characteristics needed in the performance of each activity, includ-
ing the need for initial and subsequent physical examinations.
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ST OF TYPICAL QA RECORDS

The following is a list of typical QA records. The Yucca Mountain Project
retention period is defined as lifetime. QA records will be submitted to
the Project Records Center by the originating organization of the record.

1.0 SITE CHARACTERIZATION

o Surveys of the underground facility 'excavations, shafts and
boreholes referenced to readily identifiable surface features.

o Description of the materials encountered.
o0 Geologic maps and geologic cross section.
o Locations and amounts of seepage.

o Instrument locations, readings, ana1ysis and reports for in
situ testing.

0 Technical specifications.

o Sample extraction location maps.

o Site Characterization Report.

o Environmental Assessment.

o Peer review documentation.

o Test plans and procedures, and results thereof.

o Data reduction, evaluations, analysis and reports for;
- Geomorphology.

Stratigraphy.

Tectonics.

Seismicity.

Geoengineering.

Hydrology.

Geochemistry.
Climatology -and Meteorology.

o0 Environmental Impact Statement.

o Environmental Report.
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DESIGN RECORDS

0

0

0

0

o

Applicable codes and standards used in design.
Design drawings.

Design calculations and records of checks.
Approved design change requests.

Design deviations.

Design reports.

Design verification data.

Design specifications and amendments.

Safety analysis report. |

Stress reports for code items.

Systems descriptions.

Systems process and instrumentation diagrams.

Technical analysis, evaluations and reports.

PROCUREMENT RECORDS

0

0

Procurement specifications.

Purchase order including amendments.

MANUFACTURING _RECORDS

(o]

0

Appliceble code data reports.
As-built drawings and records (Note: As-built drawings and re-
cords will correctly identify the installed condition of the

item. The type of as-built drawings and records to be main-
tained will be specified).

Certificate of compliance.
Eddy-currént examination final results.

Electrical control verification tests results.
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Ferrite test results.

Heat treatment records.

Liquid penetrant examination final results.
Location of weld filler material.

Magnetic particle examination final results.
Major defect repair records.

Material properties records.

Nonconformance reports.

Performance test procedure and results records.
Pipe and fitting location report.

Pressure test (hydrostatic or pneumatic).
Radiographs (for in-service inspection applications).
Radiograph review records.

Ultrasonic examination final results.

Welding procedures.

JNSTALLATION AND CONSTRUCTION RECORDS

RECEIVING AND STORAGE - NONCONFORMANCE REPORTS

CIVIL

0

0

0

Concrete cylinder test reports and charts.
Concrete design mix reports.
Concrete placement records.

Inspection reports for channel pressure tests.

Meterial property reports on containment liner and accessories.

Material property reports on metal containment shell and acces-
sories.
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o Material property reports on reinforcing steel splice sleeve
material.
o Procedure for waste package vessel pressure proof test and leak
rate tests and results.
o Reports of high strength bolt torque ‘testing.
o Soil compaction test reports.
o Location and description of structural support systemg.
o Details, methods of emplacement and location of seals used.
WELDING
o Ferrite test results.
o Heat treatment records.
o Liquid penetrant test final results.
o Material property records.
o Magnetic particle test final results.
o Major weld repair procedures and results.
o Radiographs (for in-service inspection application).
0 Radiograph review records.
o Weld location diagrams.
o Weld procedures.

MECHANICAL

o]

0

0

Cleaning procedures and results.
Code data reports.

Installed 1ifting and handling equipment procedures, inspection
and test data.

Lubrication procedures.

‘Material properties records.
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Pipe and fitting location reports.
Pipe hanger and restraint data.

Pressure test results (hydrostatic or pneumatic).

Safety valve response test procedures.

FLECTRICAL AND INSTRUMENTATION AND CONTROL

o Cable pulling tension data.

o Cable separation data.

o Cable splicing procedures.

o Cable terminating procedures.

0 Certified cable test reports.

o Relay test procedures.

0 Voltage breakdown test results on liguid insulation.
GENERAL

o As-build drawings and records.

o Final inspectioh reports and releases.

o Nonconformance reports.

o Specifications and drawings.

o Details of equipment, methods, progress and sequence of work.
o Construction problems. |

0 Anomalous conditions encountered.

PRE-OPERATIONAL AND START-UP TEST RECORDS

o]

Automatic emergency power source transfer procedures and re-
sults. :

Final system adjustment data.

Pressure test results (hydrostatic or pneumatic).



7.0

0

'UNCONTROLLED

QAPP-002, REV. 6
APPENDIX E )

Instrument alternating current (AC) systems and inverters test
procedures and reports.
Off-site power source energizing procedures and test reports.

On-site emergency power source energizing procedure and test
reports.

Pre-operational test procedures and results.

OPERATION RECORDS

0

Records and drawing changes that identify repository design
modifications made to systems and equipment described in the
Final Safety Analysis Report.

Radioactive waste inventory, emplacement location and transfer
records.

0ff-site environmental monitoring survey records.
Waste shipment records.
Repository radiation and contamination survey results.

Radiation exposure records for individuals entering radiation
control areas. .

Records of gaseous and 1iquid radioactive material released to
the environment.

Records of transient or operational cycles for those repository
comgonents designed for a limited number of transients or
cycles.

Training and qualification records for members of the
repository operating staff.

In-service inspection records.

Records of reviews performed for changes made to procedures or
equipment, or reviews of tests and experiments.

Meeting minutes of the Repository Nuclear Safety Commitiee and
license nuclear review board.

Surveillance activities, inspections and calibrations required
by the technical documents.

Records of repository tests and experiments.

6
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Changes made to Operating Procedures
Sealed source lezk-test results.

Records of annual physical inventory of all sealed source ma-
terial.

Logs of repository operation.

Records and logs of mazintenance activities, inspection, repair
and replacement of principal items of structures, systems and
components.

Operational, shift supervisor and control-room logs.

Licensee event reports.

Fire protection records.

Nonconformance reports.

Repository equipment operations instructions.

Security plan and procedures.

Emergency plan and procedures.

Quality Assurance and Quality Control Manuals.

Records of activities required by the security plan and
procedures.

Applicable records noted in other sections of this appendix for
ahy modification or new construction applicable to structures,
systems or components.

Evaluation of results of reportable safety concerns as required
by regulations.

Annual environmental operating report.
Annual repository operating report.

Location and description of dewatering systems.
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REQUIREMERTS FOR THE QUALJFICATION OF QUALITY ASSURANCE
PROGRAM_AUDIT PERSONNEL

GENERAL

This Appendix provides requirements for the qualification of Lead
Auditors. A Lead Auditor organizes and directs audits, reports
audit findings and evaluates corrective action. This Appendix also
provides amplified requirements for the qualification of individu-
als, henceforth referred to as Auditors, who participate jin an au-
dit, such as technical specialists, management representatives, and
auditors-in-training.

QUALIFICATION OF AUDITORS

F&S will establish the audit personnel qualifications and the re-
quirements for the use of technical specialists to accomplish the
auditing of Quality Assurance programs. Personnel selected for
Quality Assurance auditing assignments will have experience or
training commensurate with the scope, complexity or special nature
of the activities to be audited. Auditors either will have or will
be given appropriate training or orientation to develop their com-
petence to perform required audits. The competence of personnel to
perform the various auditing functions will be developed by one or
more of the methods 1isted below.

ORIENTATION

Orientation to provide a working knowledge and understanding of
this document and the auditing organization’s procedures for imple-
menting audits and reporting results.

JRAINING PROGRAMS

Training programs to provide general and specialized training in
audit performance. General training will include fundamentals,
objectives, characteristics, organization, performance -and results
of quality auditing. Specialized training will include methods of
examining, questioning, evaluating and documenting specific audit
items and methods of closing audit findings.

ON-THE-JOB-TRAINING

On-the-job-training, guidance and counseling under the direct
supervision of & Lead Auditor. Such training will include plan-
ning, performing, reporting and follow-up action involved in con-
ducting audits. '



1.2

1.2.1

1.2.2

1.2.3

UNCONTROLLED c;APP-ooz, REV. 6

APPENDIX F

QUALTFICATION OF LEAD AUDJTORS

An individual will meet the requirements listed below before being
designated a Lead Auditor:

UNJCATION S S

The prospective Lead Auditor will have the capability to communi-
cate effectively, both orally and in writing. These skills will be
attested to in writing by the Lead Auditor’s employer.

TRAINING

Prospective Lead Auditors will have training to the extent neces-
sary to ensure their competence in auditing skills. Training in
the following areas will be given based upon management evaluation
of the particular needs of each prospective Lead Auditor: :

0 Knowledge and understanding -of this document, 10 CFR Part 60,
and other nuclear and/or DOE related codes, standards, regula-
tions and regulatory guides, as applicable to the Yucca
Mountain Project.

o General structure of Quality Assurance programs and applicable
elements as defined in this document.

o Auditing techniques of examining, questioning, evaluating and
reporting; methods of identifying and following up on correc-
tive action items; and closing out audit findings.

o Audit planning in the functions related to quality for the
following activities: site characterization (scientific in-
vestigations), design, purchasing, fabrication, handling, ship-
ping, storage, cleaning, erection, installation, inspection,
testing, statistics, nondestructive examination, maintenance,
repair, operation, modification of nuclear facilities or asso-
ciated components, and safety aspects of the nuclear facility.

0 On-the-jJob-training to include applicable elements of the audit
program.

AUDIT PARTICIPATJON

The prospective Lead Auditor will have participated in a minimum of
five Quality Assurance audits within a period of time not to exceed
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three years prior to the date of qualification. One of the audits
will be a nuclear Quality Assurance audit that will be made within
the year prior to qualification.

EXAMINATION

The prospective Lead Auditor will pass an examination that will
evaluate his comprehension of and ability to apply the body of
knowledge identified in Paragraph 1.2.2 above. The test may be
oral, written, practical, or any combination of the three types.
1f any portion of the examination is oral, written documentation of
the oral examination questions/content will be maintained. The
development and administration of the examination will be in
accordance with Paragraph 1.4 of this section.

- MAINTENANCE OF QUALIFICATION
.MAINTENANCE OF PROFICIENCY

Lead Auditors will maintain their proficiency through regular and
active participation in the audit process; review and study of
codes, standards, procedures, instructions, and other documents
related to quality assurance program and program auditing; and par-
ticipation in training programs. Based on annual assessment, man-
agement may extend the qualification, require retraining, or re-
quire requalification. These evaluations will be documented.

REQUALTFICATION

Lead Auditors who fail to maintain their proficiency for a period
of two years or more will require requalification. Requalification
will include retraining in accordance with the requirements of Par-
agraph 1.2.2 of this sectijon, reexamination in accordance with Par-
agraph 1.4.2, and participation as an Auditor in at least one nu-
clear Quality Assurance audit.

ADMINTISTRATION

ORGANTZATIONAL RESPONSIBILITY

Training of auditors will be the responsibility of the employer.
The responsible auditing organization will select and assign per-
sonnel who are independent of any direct responsibility for the
performance of the activities that they will audit. The Lead Audi-
tor will, prior to-commencing the audit, concur that assigned per-
sonnel collectively have experience or trazining commensurate with
thg-si;pe, complexity, or special nature of the activities to be
audited.
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QUALIFICATION EXAMINATION

The development and administration of the examination for a Lead
Auditor required by Paragraph 1.2.4 is the responsibility of the
employer. The employer may delegate this activity to an independent

certifying agency, but will retain responsibility for conformance

to this document of the examination and its administration. Integ-
rity of the examination will be maintained by the employer or cer-
tifying agency through appropriate confidentiality of files and,
where applicable, proctoring of examinations. Copies of pbjective
evidence regarding the type or types and content of the examina-
tion or examinations will be retained by the employer.

CERTIFICATION OF QUALIFICATIONS

Each Lead Auditor will be certified by his employer as being quali-
fied to lead audits. As a minimum, this certification will docu-
ment the following:

o Employer’s name

0 Lead Auditor’s name.

o Date of certification or recertification.

o Basis of qualification (i.e., education, experience, communica-
tion skills, training, examination, etc.).

o Signature of employer’s designated representative who is re-
sponsible for such certification.
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REQUIREMENTS FOR_COMPUTER SOFTWARE USED V0 SUPPORT A
HIGH-LEVEL NUCLEAR WASTE REPOSITORY LICENSE APPLICATION

appendix provides detailed requirements for the development,

maintenance, and security of computer software. It supplements Section III
of this QAPP and shall be used in conjunction with that section.

1.0

2.0

3.0

4.0

OBJECTIVES

The purpose of this appendix is to establish requirements for the
development, management, control, and documentation of software used
to support the Yucca Mountain Project. The attainment of software
quality is dependent on the control of the entire software
development process, and is not assured solely by inspection and test
of the end product. This appendix prescribes appropriate systematic
practices that shall:

o Reduce the 1likelihood of defects entering executable code
during development.

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

(] Reduce the 1likelihood that defects will be introduced into
executable code during later maintenance and modification.

APPLICABILITY

The detailed requirements set forth in this appendix apply to
computer software used to produce or manipulate data which is used
directly in site characterization, and 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, and importance of the
software application. The application of specific requirements shall
be prescribed in plan(s) for software Quality Assurance and in
written policies and procedures.

TERMS AND DEFINITIONS

Terms and definitions for Yucca Mountain Project software are
contained in Appendix A to this QAPP.

SOFTWARE LIFE CYCLE

Organizations implementing software development activities shall
adhere to a software life cycle model that requires that software
development or acquisition proceed in a traceable, 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 being developed.

1
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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 reviewed and approved as

specified in the software Quality Assurance Plan. An example of one
such model is described below:

Requirements
Desian
Implementation
Test

Installation and Checkout
Operation and Maintenance

Software QA Plan

The application of the software 1ife cycle to the development and/or
use of the software shall be as described in the Software Quality
Assurance Plan.

A software QA plan shall be prepared for each software
development/application effort at the start of the software
1ife cycle. This plan may be prepared individually for each
piece of software or may exist as a generic document to be
applied to all software prepared within an organization. The
software QA plan shall identify:

] The software products to which it applies.

o The organizations responsible for software quality “and
s their tasks and responsibilities.

0 Required documentation.

0 The required software reviews.

The software QA Plan should reference any standards,
conventions, techniques or methodologies which guide the
software development and describe methods to assure compliance
to the same., - .

Within the software QA Plan, software life cycle management
shall be described. F&S shall present the specific software
life cycle controls for their organization in their software QA
Plan. The following life cycle elements shall apply, as
appropriate, for the specific 1life cycle model defined,
interpreted, and described in the F&S software QA Plan.

) 2
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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:

0 A format and 1language that 1is understood by the
programming organization and the user.

0 Enough detail to allow for objective verification.

0 Adequate definition to provide for the response of the
software to the fdentified input data.

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

Design Phase

During the design phase a software design based on the re-
quirements shall be specified, documented, and systematically
reviewed. The design shall specify the overall structure re-
(control and data flow), and the reduction of the overall
structure into physical solutions (algorithms, equations,
control logic, and data structures). The design may
necessitate the modification of the requirements documentation.

Design phase verification and validation activities during this
phase shall consist of:

0 The generation of design-based test cases.
0 The review and analysis of the software design.
0 The verification of the software design.

Implementation Phase

During this phase the design shall be translated into a
programming language and the implemented software shall be
debugged. Only minor, if any, design issues shall be resolved
at this phase.

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

0 The possible modification of test cases necessary due to
design changes made during coding.
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0 The examination of source code listings to assure adher-
ence to coding standards and conventions.

[esting Phase

During the testing phase the design as implemented in code
shall be exercised by executing the test cases. Failure to
successfully execute the test cases may require the modifica-
tion of the requirements, the design, the implementation, or
the test plans and test cases.

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

(] The evaluation of the completed software to assure
adherence to the requirements.

] The preparation of a report on the results of software
verification and validation.

Installation and Checkout Phase

During this phase the software becomes part of a system
incorporating other software components, 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 from earlier
phases shall be enhanced and used for installation testing.

Operations and ﬂajnténance Phase

During the operations and maintenance phase the software has
been approved for operational use. Further activity shall
consist of maintenance of the software to remove latent errors
(corrective maintenance), to respond to new or revised re-
quirements (perfective maintenance), 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 Paragraph 5.0.

5.0 SOFTWARE VERIFICATION AND VALIDATION

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

4
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Verification and validation activities shall be planned and per-
formed relative to specific hardware configurations. The amount of
verification and validation activity shall be determined by the type
and complexity of the software. Prior to use for a licensing
activity verification and validation of the final version of the
software product shall be accomplished by an independent individual
or organization, one who did not work on the original software. The
results of all verification and validation activities shall be
documented.

Verification and/or validation of computer software should be
performed in two stages:

1. By the individual generating or modifying the software.

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

The first stage should involve activities (i.e., iterations of tests
and runs) to arrive at a final product. It is not required to
document all of the activities performed to satisfy the software
developer.

Verification

Verification activities shall be integrated into all applicable
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 software
requirements are implemented in the software design, and the software
design s dimplemented 1in code. Appropriate methods such as
inspection, analysis, test, or demonstration shall be applied to
accomplish verification objectives.

Validation

Validation activities are performed to demonstrate that the model as
embodied in the computer software is a correct representation of the
process or system for which it is intended. This is accomplished by
comparing software results against verified and traceable data
obtained from 1laboratory experiments, field experiments or
observations, or in situ testing. Specific sets of data used in the
validation process shall be {identified and Jjustification shall be
made for their use. ’

When data are not available from the sources mentioned above,
alternative approaches used shall be documented. Alternative ap-
proaches may include peer review and comparisons with the results of
similar analysis performed with verified software. The results of
the validation shall be documented.
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SOFTWARE CONFIGURATION MANAGEMENT

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

Configuration Jdentification

A configuration baseline shall be identified at the completion of
each major phase of the software development cycle. Approved changes
to a baseline shall be added periodically to the baseline as updates.
A baseline plus updates shall specify the most recent software
configuration. Updates shall be 1incorporated into subsequent
baselines. Both baselines and updates shall be defined by their
composition of software configuration items.

A labeling system for configuration items shall be implemented that:

0 Uniquely identifies each configuration item or version number.
(] Identifies changes to configuration items by revision.
0 Places the configuration item in a relationship with other

configuration items.

Configuration Change Control

Changes to baseline software configuration items shall be formally
documented. This documentation shall contain a description of the
change, the identification of the originating organization, the
rationale for the change, and the identification of affected
baselines and software configuration items. The change should be
formally evaluated 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
baselines and software configuration items.

Configuration Status Accounting

The information that is needed to manage software configuration items
shall be recorded and reported. This information shall include a
listing of the approved configuration identification, the status of
proposed changes to the configuration, the implementation status of
approve changes, and all d{nformation to support the functions of
configuration identification, and configuration control.

DOCUMENTATION

Minimum acceptable life cycle documentation of computer software
developed or modified for use on the Yucca Mountain Project shall be
specified in the software QA Plan. The documentation provided shall
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describe the following as applicable. Additibna] documentation may
also be identified in the software quality assurance plan for F&S.

Software Requirements Specification

A specific capability of software can be called a requirement only if
its achievement can be verified by a prescribed method. Soft-ware
requirements documentation shall outline the requirements that the
grggosid software must fulfill. The requirements shall address the
ollowing:-

0 Functionality - the functions the software are to perform.

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

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

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

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

Software Desian Documentation

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

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

0 A technical description of the software with respect to con-

trol flow, data flow, control logic, and data structure.

o A description of the allowable and tolerable rahges for inputs
and outputs.

0 The design described in a manner that is easily traceable to
the software requirements.

0 Code assessments and support documentation and descriptions of
mathematical models and numerical methods as required by NRC
publication NUREG-0856.

0 Continuing documentation, code listings, and software summary
forms as required by NUREG-0856.
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Software Implementation Documentation

Any design changes made to the requirement and design phase docu-
ments shall be assessed as to the impact on the design. The revised
requirement and design phase documents shall be reviewed to the same
level of review as the original documents. The results of this phase
s?ou}d) be the basis for the software verification and validation
plan(s). .

‘Software Verification and Validation Documentation (Test)

Software verification and validation documentation shall include a
plan that described the tasks and criteria for accomplishing the
verification of the software in each phase, and the validation of the
software. The documentation shall also specify the hardware and
system software configuration pertinent to the software. The
documentation shall be organized in a manner that allows traceability
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 a summary of the status of the software.

User Documentation

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

0 Szgngm considerations, options, and initialization proce-

(] Anticipated error situations and how the user can correct them.

0 Internal and external data files, their input sequence,
structures, units, and ranges.

(] Input and output options, defaults, and formats.

0 System interface features and limitations.

0 Information for obtaining user and maintenance support.

0 Sample problems.

REVIEWS '

Reviews of software development activity shall be performed as each
life cycle phase is completed to assure the completeness and
integrity of each phase of development. The procedures used for
reviews shall identify the participants and their specific
responsibilities during the review and in the preparation and
distribution of the review report.

) 8
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The documentation for all reviews shall contain a record of review
comments, a plan, and timetable for the resolution of the review
comments, and the personnel responsible for this resolution.

After review comments are resolved, the approved documents shall be
updated and placed under configuration management.

Software Reguirements Review

The review of software requirements shall be performed at the
completion of the software requirvements documentation. This review
shall assure that the requirements are complete, verifiable, and
consistent. The review shall also assure that there is sufficient
detail available to complete the software design.

Software Design Review

The software design review will be held at the completion of the
software design documentation. This review shall evaluate the
technical adequacy of the design approach, and assure that the design
answers all 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 over-all software
architecture, and the second at the completion of the total design.

Software Implementation Review

The software implementation review is an evaluation of the com-
pleted requirements, design, and implementation process prior to
independent verification and validation.

Software Verification and Validation Review

The software verification and validation review is an evaluation of
the adequacy of verification and validation plans or procedures and
completed software verification and validation activities. The
review results 1in an approval of verification and validation
documentation.

DISCREPANCY REPORTING AND CORRECTIVE ACTION

A formal procedure of software discrepancy reporting and corrective
action shall be established. This discrepancy reporting system shall
be integrated with the configuration management system to assure
formal processing of discrepancy resolutions.

Software discrepancy reporting and corrective action procedures shall
assure that, as a minimum:
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0 Defects are documented and corrected.
0 Defects are assessed for criticality and impacted as previous
applications.
0 Corrections are reviewed and approved before changes to the

software configuration are made.

0 Preventative and corrective actions provide for appropriate
notification of affected organizations.

HEDIA CONTROL AND SECURITY

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

ACQUIRED SOFTWARE

Procedures 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 appropriate criteria to enable the
software received to comply, as mush as possible, with the
requirements of this QAPP and the needs of the organization’s
computer system. Those requirements not met by the software received
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 shall be documented and maintained with the software and
distributed to the users.

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

COMPUTER SOFTWARE APPLICATIONS

F&S shall establish procedures for controlling the application of

verified and/or validated computer software to technical calculations
in support of site characterization or design, analysis, performance
assessment, and operation of repository structures, systems, and
components.

10
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F&S. shall establish procedures for documenting and reviewing soft-
ware application and analyses and assuring that all results are
accurate and reproducible. Requirements shall be established for
identifying or otherwise marking record copies of all analyses and
supporting documentation.  Supporting documentation includes com-
puter output (results), code input data including data bases and
original sources/references of and assumptions used to obtain such
data, code design, user’s and/or operation manuals, verifica-
tion/validation test results and/or hand calculations.

Technical calculations using software shall be performed with
applicable computer codes and with software operating procedures
defined sufficiently to allow independent repetition of the entire
computation.

Controls shall be established for ‘generating and documenting soft-
ware used to perform technical calculations. A1l auxiliary software
used should be included in documentation of technical calculations
pe;fo;med and shall be inc]uded in independent review as part of the
calculation.

A11 applications of computer software ‘shall be independently re-
viewed and approved to assure that the software selected is appli-
cable to the problem being solved and that all input data and as-
sumptions are valid and traceable.

11
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REQUIREMENTS FOR PEER REVIEW

GENERAL

This appendix provides the requirements regarding the applicability
of peer reviews, the structure of peer review groups, acceptability
of peers, and the conduct and documentation of peer reviews.

APPLICABILITY OF PEER REVIEW

A peer review shall be used when the adequacy of information (e.g.,
data, interpretations, test results, design assumptions, etc.) or the
suitability of procedures and methods essential to showing that the
repository system meets or exceeds its performance requirements with
respect to safety and waste isolation cannot otherwise be established
through testing, alternate calculations or reference to previously
established standards and practices.

In general, the following conditions are indicative of situations in
which a peer review shall be considered:

a. Critical interpretations or decisions will be made in the face
of significant uncertainty, including the planning for data
collection, research, or exploratory testing.

b. Decisions or interpretations having significant impact on per-
-formance assessment conclusions will be made.

c. Novel or beyond the state-of-the-art testing, plans and
procedures, or analyses are or will be utilized.

d. Detailed technical criteria or standard industry procedures do
not. exist or are being developed.

e. Results of tests are not reproducible or repeatable.
f. Data or interpretations are ambiguous.

g. Data adequacy is questionable--such as, data may not have been
collected in conformance with an established QA program.

A peer review shall be used when the adequacy of a critical body of
information can be established by alternate means, but there is
disagreement within the cognizant technical community regarding the
applicability or appropriateness of the alternate means.

STRUCTURE OF PEER REVIEW GROUP

The number of peers comprising a peer review group shall vary com-
mensurate with the following: '
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a. The complexity of the work to be reviewed.

b. Its importance to establishing that safety or waste isolation
performance goals are met.

c. The number of technical disciplines involved.

d. The degree to which uncertainties in the data or technical ap-
proach exist.

€. The extent to which differing viewpoints are strongly held
within the applicable technical and scientific community con-
cerning the issues under review.

The collective technical expertise and qualifications of peer review
group members shall span the technical fissues and areas involved in
the work to be reviewed, including any differing bodies of
scientific thought. The potential for technical or organizational
partiality shall be minimized by selecting peers to provide a
balanced peer review group. Technical areas more central to the work
to be reviewed shall receive proportionally more representation in
the peer review group.

ACCEPTABILITY OF PEERS

The technical qualification of the peer reviewers, in their review
areas, shall be at least equivalent to that needed for the original
work under review and shall be the primary consideration in the
selection of peer reviewers. Each peer shall have recognized and
verifiable technical credentials in the technical area that the peer
has been selected to review.

Members of the peer review group shall be independent of the original
work to be reviewed. Independence in this case means that the peer
was not involved as a participant, supervisor, technical reviewer, or
advisor in the work being reviewed, and to the extent practical, has
sufficient freedom from funding considerations to assure the work is
impartially reviewed. In some cases {i.e. finding considerations) it
may be difficult to meet the independence criteria without reducing
the technical quality of the peer review. When the independence
criteria cannot be met, a documented rationale shall be included in
the peer review report.

PEER REVIEW PROCESS

Since the peer review process may vary from case to case, a peer
review plan shall be prepared prior to initiating a peer review. The
peer review plan shall describe the work to be reviewed, the size and
spectrum of the peer review group., and the suggested method and
schedule necessary to produce a peer review report.

2
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5.2

6.0
6.1

Note:
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UNCONTROLLED
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The peer review group shall evaluate and report on:

a. Validity of assumptions.

b Alternate interpretations.

c. Uncertainty of results and consequences if incorrect.

d. Appropriateness and limitations of methodology and procedures.
e. Adequacy of application.

f. Accuracy of calculations.

g Validity of conclusions.

h. Adequacy of requirements and criteria.

Documentation shall be prepared to indicate the results of meetings,
deliberations, and activities of the peer review process.

PEER REVIEW REPORT

A report documenting the results of the peer review shall be prepared
and issued under the direction of the peer review group chairperson
and shall be signed by each peer review group member. The peer
review report shall include the following:

a. A clear description of the work or issue that was peer review-
ed.

W

b. Conclusions reached by the peer review process.

c. Individual statements by peer review group members reflecting
dissenting views or additional comments, as appropriate.

d. Listing of the peers and the technical qualification and
evidence of independence for each peer, including potential
technical and/or organizational partiality.

Additional guidance related to this subject can be found in NUREG-
1297, "PEER REVIEW FOR HIGH LEVEL NUCLEAR WASTE REPOSITORIES"
(FEBRUARY, 1988).
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SECTION X y

ORGANIZATION

Acc.
1.0 QUALITY ASSURANCE RESPONSIBILITIES OF PROJECT PARTICIPANTS ’ &

(1)The  Nevada MNuclear Weste Storsge Investigations (MWWSI) Project
Participants shall be responsible for the establishmant and exscution of a
Quality Assurance Program Plan (OAPP). (2)The participants may delegste to
others, such as contractors, sgents, or consultants, the work of establishing
and -sxecuting the Quality Assurance (QA) progzam, or sny part therwof, but
shall retain the niponalblllty thexrefore. (3)The delegation of execution of
the QA Program Plan requirements shall be documented. (4)The organizationsl
structure, 1lines of commmnication, asuthority and duties of persons and
organizations performing asctivities affecting quality shall be clearly
established and delineated in writing. (3)These activities affecting quality
include both the performing functions of asttaining quality objectives and the
QA functions. (6)While the line organization is responsible for performing
these activities properly, the QA organization shall verify the proper
pect of work through implementation of agpropriate GA controls.

S wN—

2.0 QA FUNCTIONS

(7)The QA functions are those of assuring that an appropriate QA program is 7 ’_z
established and executed effectively and of verifying, such ss by checking, )
auditing, - surveillance and inspection, that activities that affect the quality g1.2

functicns have been performed correctly. (9)The persons and organizations per-
forming QA functions shall have sufficient authority, sccess to work areas, .
and ofqanlutiml. freedom to lidentify quality probless; to initiaste, - \ /

recommend, or provide solutions through designated channels; to werify

| | " e &
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delivery, installsation, or use is controlled uatil proper disposition of a
nonconformance, deficiency, or unsstisfactory condition has cccurred. (9)This 10
includes the ability to stop (or cause to be stopped) unsatisfactory work

through established chennels. (10)Such persons or organisetions shall have

direct to ponsible g t st a level where appropriste action

can be effected and shall report to s mansgement level st which this required

authority and organizational (reedom are provided, including sufficient

independence from cost and schedule.

irplamentation of the solutions; and to assure that further processing, ? '

2.1 DEDICATED QA POSITIONS

(1')The person responsible for directing and maneging the overall WSI “ '.1'|
Project Participant QA program shall be identified and heve appropriate organ-
izational position, responsibilities, and authority to exercise proper control ’ Z " 2 "
over the QA program. (12)This person shall have appropriate 9 t and QA
knowledge and experience and shall be at the seme or higher organization lewel
as the highest line manager responsible for performing activities affecting
quality and m,lfﬂclontly independent from cost and schedule.

(1)) Personnel in this position shall have responsibility for approval of (1) '3 I

QAPPs, changes thereto, and interpretations thereof snd (2) implemanting l q , 7.

procedures and sll changes thereto. (14)This position shall have effective

comunication channels with other senior mansgasent positions. (15)Personnel '5 ’ ] " .
in this position shall have the responsibility and suthority to verify the .

adequacy and effectiveness of QA plans, requirements, and QA program implemen- ’ ' é , ,

tation by thst organization and its subordinate organizations. (16)Full-time
dedicated QA positions are to be established by the Naste Hanagement Project
Office (W#0), Participating Organizations, and the Nevada Tests Site (NTS)
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Swpport  Contractors. (17)The management position that retsins overall '7 ‘-2:'
suthority and responsibility for the OA Programe ss well as personnsl
considered to be "full-time dedicated® shall not be assigned duties that would
prevent full attention to NASI Project QA responsiblilities or that would con-
flict with the reporting and resolution of QA issves and problems related to
the NNWSI Project.
2.2 AJTHORITY
(19) Authority for the resolution of disputes involving quality ulilng ’? ' 1 z
from a difference of opinion bet OA pei 1 and others shall be b
identified. (19)This suthority shall include the sbility of QA personnel to ’q I’I R z .
elevate the resolution of disputss to progressively higher organization levels
through established channels including the @0 PQM, if the dispute cannot be
resolved within the organization,
2.3 ORGANIZATIONAL STRUCTURE
(20)Because of the many variables finvolved, such as the mumber of ’ , l‘"ﬂ’ )
personnel, the type of activity being perforwmed, and the location or locatjions 220 v3e ’
at which the activities are to be performed, the organizstional structure for la" '
executing the QA program msy take various forms provided that the persons and 2' l ' I‘”WU *
(3

organizations assigned the QA functions have the required authority and organi-
2ational freedom. (21)The OA responsibilities of all organizational elemsnts
depicted on organization charts shall be described.

BN
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3.0 QUALITY ASSURMNCE PROGRAM PLAN
(22)A Quality Assurance Program Plan (QAPP) shall apply to sll iteme and 22 l. 3
sctivities of an orgenization asffecting quality. (23)The orgaaizational Z 3 ' -5
structure and the responsiblility of sssigrments shsll be clearly established ’
such that certain results, as described beslow, are cbtained. '
3.1 Aunmr ND MAINTENANCE OF QUALITY
(24)Quality is achieved and maintained by those who have been assigned al.' l'a'

responsibility for performing work.

- 3.2 VERIFICATION

(25)Quality achievement 13 werified by persons or organizations not
directly responsible for performing the work. (26)Verificstion of conformance
to established requiremsnts (acceptance) fs accomplished by individuals or
groups within the OA organization unless specifically exespted elsevhere in
this documant.

4.0 MULTIPLE ORGANIZATIONS
(27)If wore than one organization 1i» involved in the execution of

activities affecting quality, then the responsibility and suthoxity of esch
organization shall be established clearly and documented.

26

7

LY
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V
4.1 DOCUENTATION OF INTERFACES
(28)The external interfaces between organizations and the Internal 18 ‘.q. '
interfaces betwesn organizational units and chenges thersto shall be
documented. (29)All  interface responsibilities shall be defined and :q I.q"

documented. .(30) Interfaces betwsen the W90, the Participating Organizations,
and the NTS Support Contractors shall be described in the QAPPa of the
respective organizations. (31)from an overall M¥iS] Project standpoint, these
intexfaces are exchanges of technical requiramsnts of work to be performed and
lisison wuntil comgletion of work. (32)The MWSI Project Administrative
Procedures (APs) provide the isplementing interface controls utilized by al}l
of the WMSI Project participanis while Participating Organizstion and NTS
Support Contractor implementing procedures describe the methods of conducting
inter-organizational interfaces.

{13)The organizational structure for executing the GA programe varies from
orgenization to organization, and each one shall be described in the
individual organization’s QAPP. (3)The Technical Project Officer of the
respective Participating Organizations and the respective NIS Support
Contractors ate responsible to the WO Project Mansger to ensure that the
Project activities for which they are responsible are pexformed to a GAPP and
implement ing procedures that are consistent with this QAP.

30| 1.4
CIR R Pl
3zl W42

33| LI
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SECTION II

QUALITY ASSURANCE PROGRAM

1.0 EXTENT OF THE QUALITY ASSURANCE PROGRAM

()The Quality Assurance (QA) Program for the MMSI Project consists of
the MWSI Quality Assurance Plen (OAP), the QA Program Plans of the Waste Mana-
gemant Project Office (W®0), the Participsting Ocganizations, and the Neveda
Test Site (WNTS) Support Contractors, and the QA and technical p c
required to implement these documents. (2)The IWSI Project Offfice will submit
this QAP and the WPO QAPP to the OCRWM Director, Office of Quality Assurance
for approval. (3)Pending receipt of this approval, QA plans may be issued by
PO for interim use. (4)When any QA plan is issued for interim use, the
transmittal record shall be appropristely marked to indicate that it fs for
interim use. (3)Final QA plans will include a signsture block for approval by

the Director, Office of Quality Assurance,

(6)Each MMSI Project Participant shall develop a Quality Assurance
Program Plan which shall provide the description of the organization’s QA
program and indicate the commitment to the applicable MWMSI Project QA require-
ments given herein. (7)Each Quality Assurance Program Plan (QAPP) shall incl-
ude consideration of the technical aspects of the sctivities affecting quality
and shall be generated by the teapactive QA organization with assistance from
the technical staff. (8)The QAPP shall provide instruction to implement and
apply the QA requirements to the technical activities of the WWSI Project.
(911t shall be planned, implesented, and maintained in sccordance with this
docowwent and be consistent with and address all of the spplicable requirements
of this MNWSI QA Plan. (10)Msnagement above or outside of the QA oxganization

QhEWwnN —

SO KRN

YNPO

YMPO
YNFPO

yMPO
¢MPO

2.1

2.l

2.1
2,]
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shall regularly receive jnformation ss to the scope, status, sdequacy, " -2 l
compliance, etc. of the QA Program. (11)Managemant shall perform resdiness '
reviews, as deemed appropriste. (12)Readiness reviews shall spply to major l'z z.l
scheduled/planned activities which could affect quality. (13)Resdiness reviews 13 z '
[

shall be used in wverifying that specified prerequisites and programsatic
requitements have been identified prior to starting s major sctivity.

(14)The hierarchy of criteria applicable to the Project are shown in
Figure 1 of the Introduction of this document. (1S)With the exception of the
CFR, where devistions between the requirements of the higher-tier documents

-referenced in that Figure and this QAP exist, the requirements of this
document shall prevail.

1.1 QA CRITERIA

(16)The QA Criteria and apecific requirements associated with these
criteria have been adapted to the MNWSE Project sctivities through this QA
plan and shall be addressed in the QAPPs of the W#0, the Participating Organi-
zations, and WIS ppott  Contract . {17)When a specific criteria is not
spplicable to an organization’'s activities, it shall be noted in the OAPP and
recorded on the checklist required in paragraph 1.2 below with justification
of its exception.

1.2 CONTENTS OF THE QAPP

(18)The Quality Assurance Progras of esch organization shall consist of the
OAPP plus appropriate impl ting p dures requitred to provide and
implement control over activities alfacting quality. (19)The control shall be
consistent with the importance of the activity. (20)These procedures shall be
developed by qualified parsonnel and be reviewed and spproved by the cognizant
QA organization prior to implewentation to sssure that they meet all the req-
uirements of their QAPP.

14
15

16
7

N
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(21)The QAPP of each Participating Organization and NTS Support Contractor zl 2 , 2
shall be submitted to the WO for review prior to implementation and shall y ';

include ‘a checklist based on this MwSI QAP which identifies how snd where 21 ?H 0
each requiremst of this d t is sddressed. (22)The H®O is also required 23| 2,02

to complete & chacklist based on NWSI/B8-9 (formerly NVO-196-17) for the
preparation of the W0 OAPP. (2))The QAPP of each Project Participeting
Organization snd NTS Support Contractor shall be reviewsed, comments resolved,
and the document approved by the WPO within a timely manner.

1.3 QAPP VERIFICATION

(24)Assurance that the QA requiresents have been sdequately addressed and
effectively implemented will be provided by the WPO with support from the
SAIC/TeMSS Project QA Department during the review and apgproval of each organ-
izstion’s QAPP, wmonitoring and surveillance operations, and audits of acti-

vities. (25)The Participating Organitations’ and NTS Support Contractors’
management shall also monitor their pective QAPPs th h int 1 audits
to the dequacy of their prog and its effective
inrplamentation.

1.4 USE OF DATA NOT GENERATED UNDER QA CONTROLS

(26)The QA program for the MWWSI Project provides for the acceptance of
existing data for use in licensing activities that were not generated under
the controls of a QA Program which meets the requirements of 10 CFR €0,
Subpart G. (27)Specific mathods for acceptance of this information are
containad in MWSI Project Administrative Procedure 5.90. (28)This procedure
shall meet the requirements of NUREG - 1298 "Qualification of Existing Data
for Righ-Level HNuclear Weste Repositories” (February, 1960). (29)These
tequirements are contained in Appendix G to this QA Plan. (30)Once accepted,
this existing data is classified as “"primary data® for licensing purposes.

24
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1.5 HETHODOLOGY FOR FORMULATING THE “Q LIST
AND QUALITY ACTIVITIES LIST
(31)The WFO0 shall prepare the appropriste HM3E AP or APs» for determining 2" l{ npo
the items and activities to be placed on the Project Q-List and Quality
Activities List. (32)Procedure(s) shall swet the requirements of NUREG - 1318, 31 YMPO

Technical Position on I[tems and Activities in the High-Lavel Waste Geologic
Repository Program Subject to Quality Assurance Requirements® (April, 1968).
These requirements are contained in Agpendix 1 to this QA Plan.

1.6 APPROACH 10 QA

(33)The WMMSI Project uses an approach to QA that tecognizes the
differences between items and sctivities that affect radiological health and
«afety and waste isolation and those that do not. (34)The approach is designed
to ensure that each item or activity is assigned & QA level that is consistent
with its potential ispact or Iisportance, or both, in terms of radiclogical
health and safety, waste isolation, mnonradiological health and sstety, the
U.S. HNuclear Regulatory Cowmission (NRC) licensing requirements, the
operability and wmmintainability of the repository, costs, and schedules, .
{35)The Participsting Organizations or WPO shall identify the appropriste
quality sssurance Jevels for sll jtems and activities that affect quality
associated with site characterization, facility and squipment construction,
facility operations, performance confirmation, permanent closure, and
decontamination and dismantling of surface facilities. (36)Once assigned, the
QA lewnl for a particulsr item or activity shall be applied by all mmisSI
Project participants involved in the activity. -

EREU
N NN N
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1.7 APPLICATION OF QA
(37A  QAPP  that complies with the requirements of this document, 37 -Z ' 7
WMWSI/88-9  (formerly NVO-196-17), shall be established by each NmISI et
Participant at the earliest practicable time consistent with the schedule for 38 2 ’ '.7
accomplishing the activities. (38)Each QAPP shall that p ch
required to isplement the tequirements of this o t are properly d 3‘:' 2!"7
ted, controlled, and wmandated through a policy statement or equivelent l‘ 2 l 7
document signed by a responsible .official. (39)The QOAPP shall be spplied o o
throughout the life of the MWMSI Project in accordance with the established L‘ l 2 ',.7
policies, procedures, and instructions. (40)The QAPP shall spply to all itew
and activities affecting quality. It slso shall identify the mejor organiza- ‘-I‘L 2 '.7
tions participating in the project snd the designeted functions of these 73 2 ‘ 7
organdwviions. (41)The QAPP shall provide control over activities that affect °h

the quality of the identified structures, systess, and v ts to an extent
consistent with their importance. (42)The sctivities that affect quality shall
be accomplished under suitably controlled conditions. (43)Controlled
conditions include the use of appropriste equipment, suitable environmental
conditions for accomplishing the activity, and assurance that all
rrarequisites for the given ectivity have been satisfied. (44)The program
shall take into asccount the need for special cootrols, processes, test
squipment, tools, and skills to sttain the required quality, ‘and the need for
varification of quality by inspection, test, peer review, or s combination of
these. (45)The program shall provide for indoctrinstion and, as necessary,
training of per 1 pecfnorming activities that affect quality to assure that
sunitable proficiency is achieved and maintained.

(46)The WMPO shall iregularly assess the status and adequacy of the QA
Programs of the Participsting Ozganizations and NTS Support Contractors by
means of overview, surveillance, and audit activities,

44
4s

46
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2.0 APPLICATION OF GRADED QUALITY ASSURANCE
2.1 BCOPE
2.1.1 EXTENT OF APPLICATION

(47)The requirements of this section are spplicsble (as defined herein) to
all ftems and activities that affect quality during geologic repository site
charactecization, facility and equipment design, p t and truction,
facility operstion, performance confirmation, parmanent closure, decommission-
ing, and dismantling of surface facilities. (40)The preparation of
administrative and management planning documents shall not require QA level
assignments, except for project level documents which are specitically
tequired by the Nuclear Waste Policy Act of 1982 (ss asended), or axe required
for licensing. In addition, procurement of administrative items {(i.e., office
supplies) do not require QA level assignments. (49)The WO shall develop a
Project administrative procedure for the application of graded QA. (50)The pro-
redure shall be in consonance with the QA requirements specified herein.
1S1)It may be necessary to exwwpt certain WSI items and activities from QA
level assigament. (S2)Requests for exesptions shall be documented and shall
contain sufficient justification to support the exemption request. Such
exenptions shall be approved by the V@0 POM.

2.1.2 PURPOSE OF A GRADED QA PROGRAM

{53)The purpose of & graded QA program is to select the OA requirements
and measures to be applied to items and activities in the Repository Program
consistent with their importance to safety, waste isclation, and the
achiaveament of U.S. Department of Enexgy (DOE) mission objectives. (5S4)This
will be accomplished by deliberate quality planning and selective application
of QA requiremsnts on the item or activity to be performed, with verying
deqrees of OA applied depending on item function, cowplexity, consequence of
failure, reliability, replicability of results, and economic considerations.

47
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Assuzance Lavel and asrigned QA requirements shall be docuwented. (62)The
assigned Quality Assurance Levels and QA requirements sust be submitted to the
WP0 for review, resolution of comments, and approval prior to implemsntation
or use. This review and approval shall be performed by the WeO PG4 and
appropriate WMPO Branch Chiefs.

2.2.2 SELECTION OF SPECIFIC QA LEVELS

(63)This approach incorporates three quality assurance levels (QA level)
of which one will be assigned to sach technical task that affects the quality
of the MESL Project. (64)The deCinition, application, and sssigrwent to each
of the three QA levels are described in the following discussion.

2.2.2.1 (65)QA Level I - are those radiological health and safety xelated
items and activities that are isportant to either safety or waste isolation
and that sre associated with the ability of & geologic nuclesr waste
repository to function in a that pr ts or mitigates the consequences
of s process or event that could cause undue risk to the radiological health
and safety of the public. .

(66)Ttems and activities important to sefety are those enginesred structures,
systems, cowponents, and related activities essential to the prevention or
mitigation of an accident that could result in a ' liation dose

aither to the whole body or to any organ of 0.5 rem or greater either st or
beyond the nesrest boundary of the unrestricted area at any time until the
completion of the permanent closure of the repository. (67)Items and
activities important to waste isolation asre those barriers and related
activities which must meet the criteria that add post-cl perf

of the engineerad and natural barriers to inhibit the release of
radionuclides. (€B)The criteria for items or activities important to safety
and waste isolation are found in 10CFR60, and 4OCFRIS,

(A

(5
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2.1.3 DETERMINATION OF THE DEGREE TO WHICH APPLICATION IS WECESSARY
(55)This approach involves (1) ldentifying those items and sctivities 5'5" 2 2 '
vhose failure could cause undue risks to the public and facility persconel or i
extended interruption of facility operation with critical economic losses, or 5 c 2 . 2 . l
both, and (2) ensuring that these items and activities are covered by a
cospensurate QA program. (S6)Alternatively, an item whose tfailure or 5 7 2 'z'l

malfunction could result only in operationsl inconvenience or negligible
economic loss may deserve only a quality inapection by the purchaser upon the
delivery of the ftem. (S7)between these two extremes, there are varying h
deqrees of QA to achieve the desired confidence in the quality of the
completed line of activity.

2.1.4 FLEXIBILITY OF QA REQUIREMENT SELECTION

{58)The graded approach set forth here provides flexibility in the sgl2.2,]
selection of the quality assurance requirements to be agplied to an item or
activity that is cosmensurate with the relative importance of the role or
function assigned to the item or activity.

2.2 REQUIRBMENTS .
(59)The requirements specified in this section sre to be used to apply the 57 2 2 1
qraded quality philosophy to all NWWEI Project items and activities. &,
2.2.1 SELECTION OF QUALITY ASSURANCE LEVEL AND QA REQUIREMENTS st does h0‘+ have. -H,g_
nS)bi r £Le1
{60)The appropriste Quality Assurance Level for any item or activity shall Co N /L 5&1%"’1 S
ba determined by the application of decision criteria as provided by the MwiSI {‘ c""Pt *'ﬁ(. Ms
Administzative Procedures. (61)The basis for the selection of the Quality c‘ N/b‘ QSSI
Larc u.m




QA COMPLIANCE REVIEW CHECKLIST

N-QA 030

12/08

Page /4 ot 244

. Review

Review Resuits Organization'’s Resolution Dispo.

Revi . Sat - |Unsat -
view Requirements per NNWSI/88-9 Rev. 2 Para. No.| Para. No. - Comments Acc.|Rej. Reason Act. [Rey
Vi
2.2.2.2 QA level II -(69are those activities and items related to the ‘q
systems, structures, and components which require a level of quality sssurance 2'2'2"

sufticient to provide for reliability, maintainability, public and repoaitory 7 0

worker nonradiological health and ssfety, repository worker radiologicel
health and safety and other operational factors that would have an impact on
DOE and WMMPO concerns, and the envirorsment.

2.2.2.3 OA Lavel III -(70)are those activities and items not classified as QA
Iavels I ox 1I.

2.2.3 NAPPLICATION OF LEVELS
2.2.3.1 -OA LEVEL I

OA Lavel 1 is the wost stringent level of quelity assursnce. (72)It is to
be applied to those jtems and activities thet may sffect the ability of the
repository to meet the preclosure and postcl objectives
specified by the NRC and the U.S. Environmental Protection Agency (EPA) for
protecting public health and safety from radiological hezsrds. (73)QA Level I
activities which are on the Q-List will provide the primary data input to the
basis for the WRC to suthorize construction and to issue a license for the DOE
to receive and possess source, specisl nuclear, and byproduct wmaterial (waste)
at. the geologic repository. (74)CA Level I control and docusentation sust be
applied to activities, including site charscterization, scientific

e perl
P

investigation, facility and equipwent design, procurement, and construction,
facility opecation, pecformance confirmation, permanent closure, and
decontamination and dismantling of surface facilities when they -are

sperifically concerned with the protection of the public's health and safaty
with respect to a radiological hazard.

71-89

2.2020'

Nk

F4S is not respo'vs"b/&
for 'i:l\e.dssdegi'sion ‘ﬁ{
A levels. wi
?ﬂa/ﬁ ’ A Leveds as
ass.l‘i)he bﬁ the

il
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(15)T0 keep radionuclides out of wman’s envirorment, a high lewel radio-
Active waste repository will utilise i d t struct , snd

L

nents to contain the waste and ensure the short-temw safety. (76)The repos-
itory also will utilize the natural barriers to sfford long-term isolation.
(77)within this context, QA Level I must be applied for near-term safety as
well as long teom isolation as per the following:

© there items and activities could affect the preclosure radiological
health and safety of the general public. Specifically, this meens
items and activities that could cause, or result in, an accident that
could result in a radistion dose, either to the whole body or to any
orgen, of 0.5 res or greater, either st or bayond the nearest
boundary of the unrestricted area, at any time until the permanent
closure of the repository.

© Where items and activities will provide primary data which will be
relied on for perf t of the repository syst This
data are the field and laboratory data and subsequent analyses that
provide the basis for determining and demonstrating that the natural
and the enginesred systems of the repository are capable of mesting
the performance objectives for waste contairemsnt and isolation. This
includes all experiments and research which have a significant iwmpact
to site-characterization or are an essential part of the data base
that directly support the final design of the repository and waste

Y

P ge perf .

© Where activities could adversely impact the waste isolation
capabilities of the engineered and natural barriers.

o Where jtams are relied on to wmeet the postclosure performance
cbjectives of the engineered barrizrs of the repository system.

See 1tem 71

A}o;
y7/7%
|
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© Where items and activities that, having failed, could cause s failure
of & QA level T item, or irretrievable loss of QA level I data.

© The design phase that involves the preparation of detailed design
documents (such as drawings, specifications, and analyses) will be
assigned a QA Level of I. One of the purposes of this design phase
is to define items thet will be procured and/or constructed ss a
result of the design activity. The definition of items includes a
detailed description of their function and interrelationalships. As
the design phase proceeds, and the QA level for items is identified
and approved, design, procurement, and construction activities shall
be governed by the QA level assigned to the item.

2.2.32.,0A LEVEL II

(718)0A level II is the second highest level of quality assurance. (79)QA
level II contxols and docwmentation shall be applied to the WMSI Project
activities, and fitems that arxe specifically concerned with nonradiological
opatation of the explorstory sheft facilities and repository, and the
tadiclogical safety of the repository worker. (60)The high-level waste (WLMW)
repository will utilize engineered systema, structures, and components which
mist be designed, constructed, fabricated, tested, and operated to mest the
pecformance objectives during the operational phase and to minimize the
nonradiological hazard to the public and repository worker and the
tadiological hazaxd to the repository worker. (81)Additionslly, activities
that have a major ispact on project costs or schedules that could delay the
achievament of DOE/Office of Civilian Radicactive Waste HManagement (OCRWM)
milestonas must be appropriately controlled.

See. item 71

X
g
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items as follows:

bealth and safety of the public and repository worker.

expressed in 10CFR20.

up to the time of repository closure.

structures, or cosponents.

o Where jtems and activities thet are essantiasl to the design, constru-~
ction, and operation of the repository or of the exploratory shaft
facility, and could have a major ispact on the noa-tadiological

© there itenw and activities which having failed or which are perforwed
inadequately would cause repository workers to be exposed to radias-
tion or radicactive contamination levels in excess of the limits

o Where items and activities could affect the retrievability of waste

o bhere items and activities thet involve the nonradiological
operational relisbility and maintsinability of engineered systems,

o The design phase that involves the comparative technical analysis of

alternatives/methods/equipment to determine which
slternative/method/equipment 1is preferred, shall be assigned a QA
Lavel of 1I prior to execution. Where a particular item can be

identified and defined during this phase, a separate QA Level
assigrment may be made for that ites. Once the QA Level for such an
item is identified and approved, design procurement and construction
activities shall be governed by the QA Level assigned to the item,

\/

12/860
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© Where items and activities that, having failed, could result fin a
major cost overrun, .

© Where ftems and activities that, if failed, could result in a major
schedule slippage.

(83)Quality Assurance lavel If activities way have a» much importance as
Quality Assurance Level I sctivities; however, except when used to support a
Quality Assurance Level I activity as indicated in the following, they do not
provide primary information in the licensing efforts. (84)1In most cases,
activities controlled in accordance with a Quality Assurance Level I1 progcam
cannot be used subsequently te directly support Quality Assurance Level I
activities wunless it can be substantiated thst quality assurance requirements
equivalent to those which would have been applied to a Quality Assurance Level
1 activity were lasplemented or that s technical justification process is
srplied in accordance with MESI AP 35.9Q “Acceptance of ULata and Dats
Interpretations Not Developed Under the NWISI Project QA Program.”

2.2.3.3 OA LEVEL III

(8510A Level IIT is the lesst stringent level of Quality Assurance.
(A6)Lavel III Qualjty Assurance iteme and activities are such that they have
no mejor CLunction in the characterization of the »site and design of the
tegwsitory, but they require good practices for the intended use. (87)Design
phases which are purely preliminary and are conducted to define the range of
alternatives/methods/aquipment which asre felt to be worthy of more detalled
study shall be assigned & QA 1level of I1l prior to execution. (88)Those
activities controlled in accordance with a Quality Assutance Level III program
cannot  subsequently be used to directly support Quality Assurance Level 1
activities,

See item 71
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(89)In some cases, data or data interpretations generated as s result of : m &‘n ’
activities controlled in asccordince with QA Level II or IIX programe, or "’Clﬂ7’
activities performed prior to the cowplete implementation of the MWSI Project
Quality Assurance Plan mey be used in the licensing p as backg d or
corroborative information.
2.2.4 GENERAL
{90)The requirements contained in this document spply to Quality Assurance qo 2 1.2 3
N .

Levels I and II items and activities unless otherwise noted herein. (91)The
requirements imposed ‘for QA Level III items and activities are those
managerial, administrative, scientific, enginesring, commeccial, and
laboratory practices that are coswonly vsed by the organizations participating
in the NWSI Project.

3.0 QA ACTIVITIES
3.1 oveERvVIiEw
(92)2ach MWMSE Project Participant shall perform overview of the QA

activities of all organizations (including bcontractors doing supportive
work) under their purview. (93)Overview is to include the following as

appropriate:

o The review and approval of QAPPs.

o Surveillance of activities affecting quality to wverify cospliance
with requirements.

o Performance of quality asudits to verify the adequacy and compliance
of OA programs.

qllz,2..3

92
93

2.3,1
2.3,}
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3.2 REVIEN AND APPROVAL OF QA PROGRAMS

(94)Procedures are to be established by esch MNWSI Pxoject Partioipsnt for
the review of QA program documentation of those organizations under their
purviev for adequacy, let and rel .

v

(95)The procedures shall identify the types of documents to be submitted for
review and approval, aseign responsibility for review, and identify the
methods for documenting review and approval action. (96)Reviews of OA program
documantation shall be recorded on checklists or other forms that spacify the
criteria for acceptability and indicate £ or £

4.0 MANAGEMENT ASSESSHENT

4.1 FREQUENCY OF MANAGEMENT ASSESSMENTS

9N 9 t ts are to be conducted at least annually for
determining (1) the effectiveness of the system and 9 t contzols that
are established to achieve and assure quality, and (2) the adequacy of
3 . and per 1 provided to the QA program. (%9)Mansgement is to

verify that the QA program is being effectively isplemented and that personnel
are trained to the QA requirements of the program.

4.2 PERFORMANCE OF MANAGEMENT ASSESSMENTS

(99)Hanaqg t ts are to be performed by the WPO and each MWSIT
Project Participant. (100)Each organization is to develop its internal
procedures for planning, organizing, performing, and documenting the menage-
mant  assessment conducted, including the analysis and veporting of the resuits

ik

95
9%

7
98

99
foo

10302.

2.3.2
2.3.2

242
20 qlz
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X
4

and the tracking of recommendations. (101)Coples of all g & ts [0' 2 (} z
are to be provided to the Project Manager, W0 and the WFO PGM. (102)The '
Project Manager, WPO will make appropriate submittals of management l Oz YNPO
assessment  reports to OCRWM. (103)Mansgement above or outside the QA 10,3 2 ,q.l
organization shall be responsible for the t activity.

3.0 PERSONNEL SELECTION, INDOCTRINATION, AND TRAINING PROCEDURES

S.1 ESTABLISHMENT OFf REQUIREMENTS

{104)All MWiSt Project participants shall establish requirements for the lO"[ 2. 5‘|
selection, indoctrination, and training of personnel performing or werifying
activities that affect quality. (105)The requirements shall establish position I 05— 205-'
descriptions that set forth minimws personnel qualifications and provide for
appropriate indoctrination or training or both, prior to initistion of activi- , 06 2'5"
ties that affect quality. (106)In addition to the following requirements for
indoctrination and tzaining, personnel pertorming activities thet specifically
require 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 ¥, as applicable.

5.1.1 POSITION DESCRIPTION g

{(107)Minimwm education and experience requitements shall be established Io7 2 5‘ l
and documented in position descriptions for esch position involved in the el
pecformance of activities that affect quality.
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5.1.2 PERSONNEL QUALIFICATION EVALUATICN
‘ (108)Personnel selected shall have education and experience t 10%12,.5.1.°2
vith the minimw requiremsnts specified in the position description. ,0725’ 2
(109)Relavant  education and experience shall be verified. (110)This W rrele
verification shall be documented. (111)The initial cepabilities of an 11012.5.1:2
individual shall be based upon an evaluation of their sducation, experience, ”l 105- ‘.z
and tralning and cowpared to those established for the position. !
(112)Evaluations shall be d d by 9 or supervisors responsible I’Z 2-5’"2

for the activities to be performed.
$.1.3  INDOCTRINATION

(184 rior to assigning personnel to perform activities affecting quality,
thay shall be indoctrinated ss to the purpose, Pe, thods of
implamentation, and agpplicability of the following documents (including
changes thereto), as a minimus, a3 they relate to the work to be accosplished.
(114) Indortrination wmay be accomplished by the use of & mandatory reading
list, by group classxoom presentations, by video presentation, or other
instructional methods,

o QAPP’s

o Implementing Procedures and Work Instructions (applicable to the
individual’s responaibilities).

© Regulations

o Project level Documents

13
Iy

2.5.1.3
2.51.3
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5.1.4 TRAINING

(115)Prior to assigning personnel to perform quality sffecting activities
training, if needed, shall be oconducted to gain the required proficiency.
(116)The training (in-depth instruction) shsll include the principles,
techniques, and requirements of the activity. {(117)Such in-depth instruction
may be intermal or external ¢l sessions, classroom sessions
supplemented by hands-on kehops, on-the-job training, other instructional
mathods, ot combinations thereof,

5.1.3 PROFICIENCY EVALUATION

(118)After the ipitial personnel qualification cvnlu&lon, the job
profici y of p 1 who perform activities affecting quality shall be
evaluated and documented at lesst annually. (119)Proficiency evaluastions may
ba performed in conjunction with perfodic or day-to-day esployee perf
evaluations. (120)Proficiency evaluations shall be pecformed by managers orx
supervisors who have responsibility for the activities being performed or
verified.

5.1.6 RECORDS

({121)Records of personnel qualification evaluations, indoctrination,
training, and proficiency evaluations shall be retained as lifetime QA
records. (122)These records shall include, as a minimmm, the items listed
below.

N5 1z.s.1.y
e 12.51.4
7 1z.50.4

118 12:5.1.5
119 [2.5.1.5
I20fz.51.5

12 [2.5.1.6
I2212,.851,6

NN
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5.1.6.1 Personnel Qualification Evaluvation Records
(123)Records of the verification and evalustion of a candidate’s '23 Z.S:J.L
education, experience, and training, cospared to those required for the
position. .
5.1.6.2 1Indoctrination Records
(124)Records of indoctrination which include the objective snd content of 'zq 2.51L%
the indoctrinstion, dste or dates of indoctrination, and other agplicable
information.
$.1.6.3 Training Records
(125)Records of training which include the objective(s) and comtent of the 128 2,5..'.L
training, name of the instructor, attendees, detes of attend and result
of - proficiency evaluations {where applicable), and other applicsble
information.
5.1.6,4 Proficiency Evaluation Records
(126)Records of proficiency evaluation shall include, as & minimss, the '16 Z.SI.L . .

name of the evaluated ewployees, the evaluator, evaluation results, date of
evalustion, and the activities covered by the evaluation.
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SECTION 11t

SCIENTIFIC INVESTIGATION CONTROL AND DESIGN CONTROL

1.0 SCIENTIFIC INMVESTIGATION CONTROL
1.1 PREPARATION OF PLANS
1.1.1 RESPONSIBILITIES OF THE PRINCIPAL INVESTIGATOR

(1)Prior to the start of any scientific investigation, the responsible
Principsl Investigator (PI) shall develop a scientitic investigation planning
docusent for that investigation. (2)Scientific investigations categorized as
site characterization activities as defined in the Nuclear Waste Policy Act
(as amended} shall utilize study plans as the scientific investigation
planning document. (3)The WO shall conduct a technical, QA, and mansgement
raview of scientific investigation planning documnts and approve the document
prior to isplementation. (4)Study plans shall also be reviewed and approved by
OCRWM prior to implementation. (5)Such planning d ts shall tain or
shall reference the following:

1.1.1.1 Description of Work to be Performed

(6)A da‘sctlption of the wortk to be performed in the scientific
investigation and the proposed methodology for sccamplishing the work
including a discussion of the overall purpose for the work shall be provided
in the scientific investigation planning document. (7)References to any
aplicable regulations, requirements, performance criteris, key issues,
issves, information needs, higher level scientific investigation planning docu-

ments, or dNork Breakdown Structure (WBS) items, for which the work is to be

=93
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pacrformed shall also be provided. (8)This discussion shall identify all of the i+¢‘"‘ '

factors and concerns that are inportant for the planning or the performence of
the scientific investigation including identification, explanation, and
justification for areas where scientific notebooks are to be used.

1.1.1.2 Description of previous work

(9)A description of any previous work which will be used in sugport of the
sclentific investigation, including the identification of the Ouality
Assurance levels, or Quality Assurance (QA) controls, under which thet
previous work was performed. (l0)Hote: This requirement does not apply to
study plans,

1.1.2 PLANNING DOCIMENTS

(11)The scientific investigation planning document shall contain s level
of detail which would ble an independent reviewer to determine the
agpropriate QA Level to be applied to the investigation. (12)For Site
Characterizstion activities, the purpose and key milestones of study plans is
described in the SCP. (13)The format and content of study plans shall meet the
requiremants of Appendix K of this QA Plan.

1.2 ASSIGMENT OF QUALITY ASSURANCE LEVELS
1.2.1 ASSIGSENT

{14)Once 8 scientific invastigation planning document, as specified in
Paragraph 1.1.1 of this section has been developed, the Quality Assurance
Levels for all of the items and activities which are associated with that
work, way be assigned. (1S)It may ba neceasary in some cases to assign Quality
Assurance Lavels to the items and activities within a plan that was prepared
aarlier.
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(16) Therefore, the Quality Assurance Level assigrwmnts are not a part of the
planning documents themselves, even though they would 1ly y th

planning documants and go through the same review and approval process.

1.2.2 CONFORMANCE

(17)Scientific investigation planning documsnts shsll be prepared and
Quality Assurance Levels shall be assigned in accordance with the methods
specified in the HNevads Muclear Waste Storage Investigations (MWSI) Project
MAdministrative Procedures Hanual,

1.3 REVIEW AND APPROVAL PROCESS
1.3.1 RESPONSIBILITY

(18)The responsible Participeting Ozganization shall conduct & technical
teview of the scientific investigstion planning document. (19)This review
shall ba performed by any qualified individual(s) other than those who
devnloped the original planning document. (20)In exceptional cases, the
originatac’s lmwediate supervisor can pecrform the review if the supervisor is
the only technically qualified individual, and if the need is individually
documented and approved in advance with the concurrence of the QA manager of
the originating organization. (21)The cresults of this technical review, and
the resolution of any comments by the reviewer or reviewers, shall be docu-~
mented, and shall become a part of the QA records.
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1.3.2 VASTE HAWGEMENT PROJECT OFFICK REVIEW
(22)The WO Project Quality HManaqer and the appropriste MO Branch Chief See

shall review and approve the scientific investigetion planning document prioxr
to implementatica. (23)The WPO PGM shell return the planning document to the
responsible organization’s TPO upon completion of the PO review and approval
cycle. (2¢)Study plans shall also be reviewed and spproved by OCRWM prior to
inmplementation.

1.3.3 PEER REVIEW

(25)A peer review of the scientific investigation planning document will be
ducted when demned y by the W&0.

st
1.4 SCIENTIFIC INVESTIGATION DATA INTERPRETATION AND ANALYSIS

1.4.1 INTERPRETATION/ANALYSIS DOCUMENTS

(26) Interpretation/analysis shall be performed in a planned, controlled,
and documented manner. (27)Interpretation/analysis shall be performed and
docunented in sufficient detail as to purpose, method, assumptions, input,
rafegences, and units such that a technically qualified person msy review,
understand, and verify the analysis without recourse to the originstor.
(28) These documents shall be legible and in a form suitable for reproduction,
filing, and retrieval. Calculations shall be identifiable by subject,
originstor, reviewer and date.

J
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1.4.2 DOCUMENTATION OF INTERPRETATION/ANALYSIS
Le.

(29) Docuwmentation of interpretation/analysis shall include the following:
o Definition of the objective of the interpretation/analysis.
o Definition of input nnd their sources.
o A listing of applicable references.
© Results of literature searches or other background data
o ldentification of assusptions
° tdentification ’ot any computer calculation, including computer type,

program name, revision, input, put, evid of prog
verification, and the bases of applicstion to the specific problem.

o Signatures and dates of review and approval by appropriate personnel.

1.5 USE OF QMPUTER PROGRAMS

(30)Computer programs that are used to support a license application shall
e documented and controlled as specified in Section II1, Subsection 3.0 and
Appendix H of this QA Plan. (31)The documentation and control measures shall
bea consistent with the guidance contained in NUREG-0856, "Final Technical
Fosition on D tation of C ter Codes for High-Level Waste Management.”

\
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1.6 THE USE OF SCIENTIFIC NOTEBOOKS VERSUS THE
USE OF TECHNICAL IMPLEMENTING PROCEDURES
1.6.1 DOCUMENTATION
See

(32)Thezre are two methods which can be used for the quality assurance,

documentation and control of scientific work. (33)These are the scientific
notebook system and the technical implemsnting procedure system.
(34)The scientific notebook system will generally be used' by qualified
individuvals who are using a high degree of professionsl judgment, trial and
errvor wethods, or developing the methodology by which an activity will be
sccomplished. (35)When the scientific notebook system is used, the study plan
or scientific investigation planning document shall be the cootrolling
document used to parform the activity since it describes the proposed agproach
or general procedure for accowplishing the work. (36)Altematively, the
tachaical imple- menting procedure system will generally be wused when
qualified personnel are performing tepstitive work which does not include the
use of a high-degree of profes- sionsl judgment or trial and error methods in
the performance of the work. (37)Detailed technical isplementing procedures
atm required when it is not possible to deviate from a prescribed sequence of
artions, without endangearing the validity of the results that will be obtained
from the work. (38)Hodifications may be made to these procedures as detailed
in Para. 1.6.2. (39)Logbooks or appropriate forms or both are wused,
particularly in repetitive work, to document the performance of the work
according to the technical isplementing procedure, and to maintain absolute
control over all other aspects of the work.
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1.6.2 TEQWRNICAL DNPLEMENTING PROCEDURES
(40)Detailed technical isplementing procedures together with appropriate SC—Q.

logbooks and other supporting documents, shall be used whenever the work is
tepetitive. (41)Such technical implementing procedures shall be developed in
accordance with the requirements given in Section V of this document and
raviewed for compliance with the requirements of this section of the QA Plan.
(42)Modifications sy be made to the technical aspects of technical
irplementing procedures by the individual utilizing the procedure. (43}If the
change or modification is not within the scope of the study plan or scientific
invastigation plan, and. the investigation is not repestable, or the change
couild potentially: impact the weste isolation capability of the site or
interfere with other site characterization activities, approval shall be
abtained from an appropriately qualified reviewer.

{44)Requirements and acceptance or rejection critexia, including required

lavels of precision and accuracy, shall be provided or approved by the
organization responsible for the scientific investigation, unless otherwise
designated.

(45)Technical procedures utilized for scientific investigations shall provide
for the following as appropriate:

o Requirements, objectives, mathods and characteristics to be tested or
observed.

o Acceptance limits, if applicable, contained in spplicable documents,
including precision and accuracy.

Tiem|
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Prerequisites such as calibrated instrumentstion, adequate and
sppropriate equipment and instrumentation, suitable and controlled
environmental conditions, end provisions for data ocollection and
storage, For activitiea of long duration, specific provisions shall
be established and documented for instrumentation whose cslibration
interval is shorter than the expected duration of the activity. Such
provisions are to be designed to ensure validity of data throughout
the scientific investigation.

Mandatory verification points.

Acceptance and rejection criteria, including required levels of

. precision and accuracy (NOTE: “Accept/reject criteria® means those

features or ch teristics of a procedure that make it possible to
determine whether the work has been, or is being, performed in such a
way that it produ the intended results. A data scquisition task
produces output that, in itself, t be ch ized a8
acceptable or unacceptable. However, the task of acquiring the datas
i3 aecceptable if all specified prerequisites were met and the work
was accosplished in the specified manner. 1In that instance, the
"accept/reject criteria® are sisply the conditions and methods stated
in the procedure.)

Methods of documenting or recording data and resuits, including
precision and accuracy.

Methods of data reduction.

Provision for ensuring that prerequisites have been met.
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o Specisl tralaing or qualification requir ts for p 1
performing the scientific investigation.

© Personnel responsibilities.

1.6.2.1  [46)Procedures shall be complete to the extent that another qualified
individual may, at a later date, reproduce the results.

1.6.2.2 (47)The potential sources of uncertainty and error in technical
implementation procedures which sust be controlled snd measured to assure that
scientific investigations are well controlled shall be identified.
(48)Parameters that need to be measured and/or controlled to minimize such
uncertainties or error, and to ensure adequate control, shall be addressed
explicitly in test procedures.

1.6.2.3 (49)For instrumentation and/or equipment used in data collection
consideration shall be given to whether failure or mslfunction of the
instrumentation during scientific investigation will be detectable, either
during data collection or by examinstion of the dats. (50)Whexe sbility to
detect such fallure or malfunction is questionable, procedures will include
any special provisions for equipment/instrumentation configuration,
installation, snd use that can further reduce xisk of undetectable failure or
malfunction.

1.6.2.4 (51)Any procedural deviations or for ’ tered during
activities shall be documented, reported, and evaluated for significance.
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1.6.3 SCIENTIFIC NOTEBOOKS

(S52) Scientific notabooks along with other appropriste docusants may be
used to document scientific investigstions and experiments. (53)1In such cases,
this documentation shall be sufficient such that another qualified scientist
can use the notebook to retrace the investigation snd confirm the results, or
repeat the o:po:!nnt and achieve the same results without recourse to the PI.

1.6.4 FORMAT FOR DOCUMENTATION

({54)Documentation of scientific work i.e. experiments and research shall
be p..!fol-d using bound logbooks or notebooks to provide writtem tecord of
the experimsnt or research.

I,
1.6.4.1 1Initial Entries

(5S)Whers appropriate, and prior to initiation of the experiment or
research, the following entries, as a minimum, shall be mede

o Title of the experiment or research.

© WHame of the qualified individual or individuals performing the
expetriment or research.

© Description of the experiment’s objective or objectives and the
proposed approach or procedure for achisving these cbjectives. This
may be accosplished by referance to the appropriate study plan or
other sclentific investigation planning document which controls the

work.

S,
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© Equipment and msterials to be esployed during the experiment or S(,Q,
research, including any necessary design or (fabrication of ',’_m'

experimental equipment and any neaded characterization of starting
matecial.

o Calibration requirements,

. © Dated signature of _the individual or individuals meking the initial
entries.

o Special training or qualification requiremsnts.

© Documentation of suitable and controlled environmental conditions, if
applicsble.

© Required levels of precision and accuracy shall be identified.

o The potential sonrces of uncertainty and error in
scientific investigations which sust be controlled and measured to
sssure the investigations are well controlled shall be identified.

{56)The initisl entries described sbove are considered to be a “general”
procedure and shall be entered into the scientific notebook prior to beginning
an investigastion. (37)Modifications may be made by the individual performing
the investigation. (58)If the change or modification is not within the scope
of the study plan or scientific investigation plan, and the investigation is
not repeatable, or the change could potentiaslly impact the waste isolatjon
capability of the »sits, or interfere with other site characterization
actjvities, approval shall be obtained from an appropriately qualified
reviewer,
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1.6.4.2 In-process Entries

(59)Entries to be made during the experiment or research, dally or as &,&
appropriate, shall be sufficiently detailed 20 that another cospetent '+ I
experimenter/researcher could zepest the experiment or reseazch, and shall ITem
include:

© Date and name of individual meking the entry.

o Provisions for assuring prerequisites have been met.

o Description of the experiment or research attempted, including
detailed step-by-step process followed; either by reference to
implement ing procedure or by actual entry into the notebook.

o Description of any conditions which mey adversely affect the results
of the experiment or research.

o ldentification of sasples used and any additionsl equipment and
matecrials not included as part of the initisl entries prescribed by
facagraph 1.6.4.1 of this section.

o All data taken and a brief description of the resuits, to include
notation of any unaccepted results.

o Any devistions from the planned experiment or research.

o Any interim conclusions reached, as sppropriate.

g
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1.6.4.3 Final Entries

(60)The final entries in the record shall have, as & minimwm, the
signature of the experimenter and the signature of a cospetent technical
raviever.

1.6.4.4 Final Results

(61)Final results and a summacry of the outcome of the experiment or
tesearzh shall be documsnted (e.9. in a technical report). (62)This shall
include a discussion of whether the experiment’s cbjectives as outlined in the
initisl entries’ (Paragraph 1.6.4.1) were achieved. (63)This documentation
shall become part of the QA records of the activity.

1.7 CHANGE CONTROL

(60)A1) changes in aclentific investigation planning documents shall go
through the same review and spproval process ss specified in Paragraph 1.3 of
this section. (65)The Participsting Organization shall be responsible for
evaluating the impacts of such changes on the assoclated Quality Assurance
level assignments.

1.0 INTERFACE CONTROL

1.8.1 COORDINATION

(66) Internal and external scientific investigstion interfaces shall be
identified and scientific investigation efforts shall be coordinated smong and
within Participsting Organizations. (67)Intecface controls shall include the
assig t of ponsibility and the establishment of procedures asong and

item |
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within Participsting Organizations for the review, spproval, release,
distribution and revision of documents involving scientific investigation
interfaces. (69) Interfaces within & participsting orgenization shall be
coordinated according to procedures developed by that parcticipating
organization. (69)Interfaces between scientific investigations, or batween a
scientific investigation and any other Project activity including design
activities, shall be coordinated among Project participants in accordance with
adninistrative procedures established by the W®0, (70)Interfaces between
Participsting Organizations and their suppliers shall be controlled in

i with p dures established by the Participating Organization.
{7t)Ongoing field or laboratory scientific investigations shall be identified
to precluds inadvertent interruption and to ensure operational conpatability.
(72)Such identification shall be clesrly evident at the location at which the
scientific investigation is being performed. (73)Field investigations shall
fdentify the location of the investigation.

1.8.2 TRANSMITTAL

(74)The method of transmittal of information oxr items, including samples
of natural or man-made matetrials, scross interfaces shall be documented.

1.9 VERIFICATION OF SCIENTIFIC INVESTIGATIONS

1.9.1 VERIFICATION PLANNING

(1S)Planning for verification activities shall be acconplished and
documented via verification procedures, instructions, or checklists,
(76)Varification procedures, instructions, or checklists shall provide for

following:

o ldentificatinn of characteristics and activities to be verified.

item |
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© A descxiption of the method of verification.

o [ldentification of the individuals or groups responsible for performing
the verification.

o Acceptance and rejection criteria.

o Identification of required procedures, drawings, and specifications
{including revisions).

o Recording jdentification of the verifier and the results of the
verification. :

1.9.2 VERIFICATION HOLD POINTS

(77 Mandatory verification hold-points shall be established as necessary.
{78)When such hold points are established, work may not proceed without the
specific consent of the responsible representstive. (79)These hold pointe
shall be indicated in appropriste documents controlling the activity.
{(A0)Connent to waive any specified hold point shall be docunented before work
can be continued beyond the designated hold point.

1.9.3 REPORTING INDEPENDENCE OF PERSOMNEL

(81)Verification shall be performed by personnel who do not rteport
dicectly to the immediate supscvisor(s) who is/are responsible for performing
tha activity being verified. (82)1f these personnel sre not part of the formal
OA organization, they shall have sufficient suthority, access to work aress,
and organizational freedom to (1) identify quality probleme; (2) initiate,
recommend, or provide solutions to quality problems through designated
channels; (3) verify inmplementation of solutions; and (4) assure that further

item])

X
Pg




N-QA 030

QA COMPLIANCE REVIEW CHECKLIST 12/08
Page HO_ of 244
Heview
Review Results Organizalion’s Resolulion Dispo.
Sat - |Unsat - )
Review Requirements per NNWSI/08-9 Rev. 2 Para. No.| Para. No. - Comments .{Rej. Reason Ace. |Rey

processing, delivery, installation or use is controlled until proper
disposition of a nonconformance, deficiency, or unsatisfactory condition bas
occurred.  (83)When thess persons or organizations who perform the verification
activities axe not part of the formal OA organization (i.e., part of line
management), then the quality assurance organization shall overview and
monitor the verification activity.

1.10 SURVEILLANCE OF SCIENTIFIC INVESTIGATIONS AND EXPERIMENTS
1.10.1 LOGISTICS OF SURVEILLANCE

(84)The QA organization within the Participsting Organizstion shall
parform surveillances of all scientific investigations, as wmsy be deemed
qsptop&g‘ for the purposes and the complexity of the work. (83)The QA
surveillance team for a scientific investigstion shall consist of one or wmore
qualified technical individual® and one or more QA personnel. (86)The timing
and the nwber of surveillances shall be determined by the QA surveillance
team that is formed for this work. (87)Surveillances will be performed in
accordance with the requirements specified in Section XVIII of this document.

1.10.2 SURVEILLANCE TEAH

{88)The technical wember or wmesbers of the QA surveillance team shsll be
familiar with the plan for the scientific investigation.

1.11 REPORTS, CONCLUSIONS, AND RECOMMENDATIONS

(89)The Participating Organization shall have impl ting g Jures for
the technical review and spproval of the results of scientific investigstions.
(%01 These procedures shall include the WO in the review and approval cycle
nf the Final report. :

See
iHem |
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1.12 CLOSE-CUT VERIFICATION

(91)The Participsting Organization shall perform s close-out verificstion
wpon the cowmpletion of any scientitic investigation to assure that the QA
records for. that jnvestigation are asdequate and corplete. (92)This will be
done Dbecause it wmay be a considerable period of time sfter the work is
cmpleted and before the investigation is wused in the licensing process.
(93)Close-~ocut: verifications shall be performed by a tesm consisting of
qualified technical personnel as well as QA persomnel,

2.0 DESIGN CONTROL
2.1 GEMERAL
2.1.1 DEFINITION

(94)The design shall be defined, controlled, and verified. (95)The term
dasign refexs to specifications, drawings, design criteris, and cowmponent
pecformance requirements for the natural and engineered components of the
repository system., (96)Design informstion and design activities refer to data
collection and analyses activities that ate used in supporting design
developmant and werification. (97)This includes ganeral plans and detailed
implementing procedures for data collection and analyses and related
information such as test results and analysis. (98)The data collection
activities result from scientific investigations and produce design input.
(99)Data analysis includes the finitial step of data reduction as well as broad
level systems analyses (such as performance assessments) which integrate many
other data and analyses of individual parameters. '

U
95
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(100)It is the policy of the s} Project that a cowpleted or final design Iw 3 2 ' l
of & facllity or item evolves frum a sequential order of design activities (or t&ete
phases) whetein each phase becomes more detailed in nature than the preceding IO’ 3.2 olol
phase, {101)1t is recognized that the nusber and length of deaign phases
required to produce s completed or final design of any particular item or IO?_. 3'7- 'lll

facility way vary, among organizations responsible for design, according to
the timeliness and availability of pertinent informstion and the cowplexity of
the item or facility. (102)It is also recognized that all Project design
activities, although undertaken by different organizations, which may progress
at different ctates, are dependent on and require an interface with each other
to produce a unified facility design.

2.1.2 QUALITY ASSURANCE LEVEL ASSIGNMENT

(103)All design phases shall be assigned a Quality Assurance Level priox IO} 3 .2,',2
to execution in accovdance with the methods specified in the MWSI Project
Abninistrative Procedures Manual.

2.1.) QUALIFICATION OF PERSOMNEL

(104) Personnel performing design work shall be indoctrinated, trained, and Iol{ 3'1.l.3
qualified in accordance with the requirements of Section II of this document. l 3 N
{(105) Instructions, procedures and drawings for design work shall be in IO5' 307- ol

accordance with the raquirements of Section V of this docwment.
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2.1.4 PEER REVIEW
(106)For design activities including design output documents which involve '06 3,2, ,. I.|
use of untried or bayond state-of-the-art testing and analysis procedures and IO
mathods, or where detailed technical criteria and requirements do not sxist or 7 302'0"“'
are being developad, a peer reviev shall be conducted. (107)The peer review
shall reet the requirements of Paragraph 4.0 of this section of the MWNSI
Project Quality Assurance Plan (GAP).
2.2 DESIGN INPUT
2.2.1 IDENTIFICATION, REVIEW AND APPROVAL OF INPUT
{108) Applicable design input, such as site characterization data, criteria 108 el .2,'
letters, design b s pezform and regulatory requiremants, oodes, l
standerds, manufacturer’s design data, and quslity standarde, shall be qu 30102'
identified, documented, and their selection reviewed and approved by the “ 0 3 w3 z.l
)

responsible design organization and the responsible QA organization. (109)The
purpose of the QA raview is to assure that the documents are prepared,
teviewed, and approved in d with & ted p dures and quality
assurance requirements. (110)The design input shall be specified and approved
on a8 timely basis and to the level of detail necessary to pemmit the design
activity to be carried out {n a correct manner and to provide a consistent
basis for making design decisions, accomplishing design verification messures,
and evaluating design changes.
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2.2.2 CHANGES T0 DESIGN INPUT
(111)Changes to approved desiyn input, including the resson for the “l 3 2.2.2
changes, shall be identified, o ted, aspproved, and controlled by the 0T
responsible design organization. ‘
2.2.3) CONSIDERATIONS FOR DESIGN INPUT
(112)Considerations for design inputs as they apply to specific items or ”Z 3.2'2.3
systems are contained in Appendix B of this documsnt.
2.3 DESIGN MALYSIS
2.3.1 DESIGN ANALYSIS DOCUMENTS
(113)Design analyses shall be performed in a planned, controlled, and “3 3.2'3'l
documented manner. (114)Design analysis shall be pexf d and d ted in 3'
sufficient detail as to purpose, method, assusptions, design input, “'1 302- '
referencas, and units such that a technically gualified person may review, “_‘)’ 3 2'} l .
understand, and werify the analysis without recourse to the originator. * ‘.
(115)These documents shall be legible and in a form suitable for reproduction,
tiling, and retrieval. Calculations shall be identifiable by subject .
(including structure, system, or v t) originator, reviewer, and date.
2.3.2 DOCUMENTATION OF DESIGN ANALYSES
(116)Documentat ion of design analysis shall include the following: ”é 3'2.3.2

o Definition of the objective of the analysis.

o Dbefinition of design input and thelr sources.
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© A listing of applicable references.
© Results of literature hes or other backg d data.
© Identification of assusptions and Llndicstion of those which require
verificetion as the design proceeds.
o Identification of any cosputer calculation, including cosputer type,
program  nawe, revision, input, tput, evid of prog
verification, and the bases of application to the specific problem.
° sl;;natuns and dates of review and approval by agpropriate personnel )
including QA  Pexrsonnel. The puzpose of the QA review is to assure
that the docwmntation is prepared, reviewed and agp d in
accordance with d ted p o and quality sssurance
requirements.
2.3.3 USE OF COMPUTER PROGRAMS
(117)Conputer programs that are used to support a license spplication “7 3 z 3 3
shall be documented and controlled as specified in Section III, Subparagraph ¢ Sese
3.0 and Appendix H of this GA Plan.
2.4 DESIGN VERIFICATION
2.4.1 IDENTIFICATION AND DOCUHENTATION
(118)Design control mmasures shall be applied to verify the adequacy of “8 3.7_.1{.'
design and verification shall be performed in a tisely mannec. (119)The
responsible design organization shall identify and document the verification “q 3‘1,“.'

method used, the results of the verification, and the vercifier.
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2.4.2 TIMING OF VERIFICATION
120 ifi -
(120) varification °f the :doqn-uy of design shall be performed prior to '20 3.2.;'.7-
ralease for procurx .  d , construction, or release to another 'l
organization for use in other design activities. (121)In those cases, vhere l 302"‘01
this timing can not be met, the portion or portions of design which bave not 122 32,42
s &0 Vo
been wverified shall be identified and controlled. (122)In sll cases, the
verification shall be cospleted prior to relying on the cowponent, system, or
structure to perform its function.
2.4.3 EXTENT OF VERIFICATION
(123)The extent of the design verification required is » function of the '23 3 2.(' 2
inportance to safety of the item under considecation, the complexity of the - ' *
design, the degree of standardizstion, the astate of the art, and the IZ‘I 3.20"‘-3
similarity with previously proven designs. (124)¥here the design has been ‘2. 5-3.1 q 3
subjected to a werification p in sccord with Paragraph 2.4 of this o
section, the wverification process need not be duplicated for identical '26 3'1,‘-‘.3
drsigns. (125)However, the applicability of standardized or previously proven
designs. with respect to meeting pertinent design inputs, shall be verified '2.7 3.10"-}
for each application. (126)Known problems affecting the standardized or
previously proven designs and their effects on other features shall be
considered, (127)The original design and associated wverification measures
shall be adequately d d and greferenced in the files of subsequent
application of the design.
2.4.4 CHANGES TO VERIFIED DESIGNS
- ;
(120)Changes to previously werified designs shall require verification lls 3.7.-"' .l.‘ .

including evaluation of the effects of those changes on the overall design,
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2.4.5 PERSONNEL PERFORMING VERIFICATION

(129)Design verification shall be pert: d in ! with the
requirements of Paragraph 2.4.6 of this Section by any oompetent, certified
individual or individuals or certified group or groupe other than those who
perfoomed the ‘original design. (130)This includes the following:

2.4.%5.1 (131)Individoals or groups from the originator’s seme orgsaization.

2.4.5.2 (132)Individuals or groups from other organizations contxacted for
this purpose.

2.4.5.3 (133)The originator’'s supervisor providing all of the following
requirements are met:

© Tha supervisor is the only individual in the organization competent
to pexform verification.

© The supervisor did not establish the design input used, specify a
singular design agproach, or rule out certain design considerations.

© The rationale for satisfying the two requirements above is documented
and approved by management superior to the supervisor. The GA
manager shall also concur with this rationale.

2.4.6 METNODS OF DESIGH VERIFICATION

(134)Design verification shall be accomplished by any one or a combination
of the following: design reviews, aslternste calculations, qualification

tasting, ox peer review.

129 3'2'%)
130|3:2,4.5
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134
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ﬁ’
2.4.6.1 Design Reviews

(135)Design reviews are detailed critical reviews to provide sssurance '353-1“. ‘-l
that the design is» correct and satisfactory. (136)At @ minimum, the items lab 31 q‘l
hy &0, Jolno

balow shall be considered during the review and the results of such
daliberations shall be documented.

o Were the design inputs correctly selected?

o Are asssusptions necessary to perform the design activity sdequately
described and reasonable? Where necessary, are the sssumptions
identified for subsequent rewerifications when the detalled design
activities are cowmpleted?

o Was an appropriste design method used?

o Were the design inputs correctly incorporated into the design?

o Is the design output reasonable compared to design inputs?

© Are the necessary design input and verification requirements for
interfacing organizations specified in the design documents or in
supporting procedures or instructions?

0 Are computer programs used for analysis identified and verified in
sccordance with the methods specified in parsgraph 3.0 of this
Section.
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2.64.6.2 Alternate Calculations
(137)Alternate calculations are a form of analysis which may be used to | 37 3,2, l"c.z
det 4 the sdequacy of the original analyses. (138)The use of alternate
calculations shall include & review of the appropriateness of assusptions, ,38 3'1'("&2
inputs and computer programe or other calculation method used.
2.4.6.3 Qualification Tests
-(139)Qualification tests that inwolve actual physical tasting of systems, '3" 3 2.4.0,4
structures, or cowponerits mey be used to verify the adequacy of design. ‘q 0 3.1_‘.,.‘.3
(140)Where design adequacy is to be verified by qualification tests, the tests o ' 3,2.4 c)
shall be identified. (141)The test configuration shall be clearly defined and ¢ & T
documented.
(142)Testing shall demonstrate adequacy of performance under conditions that I(‘»?_ .Z.Q.L-B
similate the sost adverse design conditions. (143)Operating modes snd environ-
mental conditions in which the item must perform satisfactorily shall be lqb 3'7""'"‘3
considered in determining the wost adwerse conditions. {144)Where the test is 14y 3.1,‘4.6-!1
intended to verify only specific design features, the other features of the ‘45 3 L‘-I (..
design shall be verified by other means. (145)Test results shsll be documented s ’
and evaluated by the responsible design organizstion to assure that test 'qc 3.2.'-{,‘.3
tequirmmnnts have been met. (146)If qualification testing indicates that 147 3.2 q.‘.& .
wodifications to the item are necessary to obtain acceptable performence, the Loaad
wodification shall be documanted and the item sodified and retested or 14§ 3,2.4.0.3

otherwise wverified to assure satisfactory pecformance. (147)When tests are
being performed on models or mockups, scaling laws shall be established and
verified. (149)The results of mode®l test work shall be subject to erxor
analysis, where applicable, prior to use in the finsl design work.
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2.4.6.4 Peer Review

(149)Peer review is an acceptable method of design verification when the
design
is beyond state-of-the-art and other methods of design verification are mot
feasible.

2.3 DESIGN CHANGE CONTROL
2.5.1 CHANGES TO APPROVED DESIGHS

(130)Changes to approved designs, including field changes, shall be
justified and subjected to design control . ate with those
opplied to the original design and approved by the sams sffected groups or
organizations which reviewed and approved the original design documents;
except where an organization which originally was responsible for approving a
particular design document is no longer responsible, then the WPO shall
designate a new responsible organizstion. (151)The designated organization
shall have desonstrated competence in the specific design area of interest and
have an asdequate understanding of the requirements and intent of the original
design. (152)Ezrors and deficiencies in approved design and design informstion
documents shall be documented, and action tsken to assure that all errors snd
daficiencies are corrected. (15))¥here a significant design change 1is
necessary because of an incorrect design, the design process and verification
ptocedure shall be reviewed and modified a9 necessary.

49 B.2.Yy.L.Y

150
Isi
152
153

3'205.0}

325
3,51
3,2.5.)
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2.6 DESIGN INTERFACE CONTROL
2.6.1 IDENTIFICATION AND RESPONSIBILITY
{154)Internal and external design interfaces shall be identified and I5Y 3.2,'(,'
controlled and design efforts shall be coordinated among and within 155-3 2 ‘ ’
responsible design organizations. (155)Interface controls shall include the 1 Soles
sssignment of responsibility and the establishment of proocsdures among and
within responsible design organizations for the review, spproval, release,
distribution, and revision of documents involving design interfaces.
2.6.2 M‘ll(ﬂ TRANSHNITTED ACROSS INTERFACES -
(156)Design informetion transmitted across Interfaces ﬂu;ll be documsnted I5L 3-2.‘.2
and controlled. (137)Transmittals shall identify the status of the design ,57 32 ‘-7_
informetion or docuwent provided and, where necessary, ldentify incowplete *
l 58 3.2-"z|

items which require further evaluation, review, or spproval. (156)where it is
necessary to initlally transmit design information orally or by other informal
means, the transmittal shall be confirmed prowptly by a controlled document.
2.7 DESIGN OUTPUT REQUIREMENTS
2.7.1 DESIGN OUTPUT DOCUMENTS
Design output documents shall:

2.7.1.1 (160)Relate to the deaign input by docwmentation in sufficlent detail
to permit design verification.

159

6o

N
Nowber

32.2.1.1
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:;1.1.2 (161) Ident i fy blies or wonents or both p:at are part of the |L' 3,2.7.1.2
am being designed. (162)When such an anbly or v part is & commer-
cial grade item that, prior to ite installation, is wodified or selected by I‘z 3.1 n7a,-2
special inspection or testing or both, to requirwments thst are wsore
restrictive than the Supplier’s published product description, the component
part shall be represented as different from the cossercial grade item in a
t ble to a 4 ted definition of the difference.
2.7.1.3 (16J)Show evidence that the required review and approvel cycle has 'G} ;'1.7.'.3
been achieved prior to release for procurement, construction, ox release to
another organizstion for use in other design activities. (164)As a minisum, ,6." 3,1.7.,.3
the zeview and spproval cycle shall include the pacticipation of the techaical Ics 3‘2 .7' Ls

and QA elements of both the tesponsible design organization end the W#0O.
(165)he. purpose of the OA review is to assure that the documents are
prepared, reviewed and app d in d with d ted p ch and
quality requi ts.

2.0 DESIGN DOCIMENTS AS QA RECORDS

(166)Design documentation, including design inputs, analyses, drawings,
specifications, approved changes thereto, evidence of design vexification and
racords confirming interface control shall be collected, controlled, stored,
and wmaintained as QA ds in ] with p R wvhich meet the
requiremants of Section XVII of this document.

44

3.209'
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3.0 SOFTWARE QUALITY ASSURANCE REQUIREMENTS
3.1 OOMPUTER SOFTWARE DOCUMENTATION AND CONTROL
(167)For - & geologic repository, computer software used to perform analysis ,67 3.3,'
in support of the license agplication shall be controlled to the same level of 3
requirements as software Uused to perform direct design analysis. Iée '3,

(168) Auxiliary software used to support primary snalysis software shall be
controlled at a level commansuraste with the cosplexity of that software.

(169)Where commercial asuxiliary softwere is wused, all availsble
documentation from the software supplier shall be obtained. (170)It is
recognized that source code 1s generslly not available and controls are
limited to wunique versiom identification and user-related manuals.
(171) Supplemental, detailed requirements for the development, maint and
security of cowputer software based on the life cycle wmodel are contained in
Mpendix B to this QA Plan,

3.1.1 (172)Bach organization participating in the NWSI Project shsll prepare
a description of thelr software design, test and configuration mensgesent
system, and sulmit it to the next higher program organizational level for
raview and approval. (173)The description shall:

o Provide criteria for spplication of the requiresents of this section
based on the cosplexity and isportance of the software used to perform
analysis in support of the design of a gsologic repository.

° Indicate the methods to be used to develnp cowputer program
requirements, to translate those requirewsats intc a detalled design,
and to implement that design in executable code.

169
170
171

172
17>

3.3.1.0
33.1.1
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A’o;
il

) Relaste the types of documentation to be prepazed, xeviewed, and
maintained during software design, code implementation, test, and use.

o ldentify the mwthodology 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 werification and validetion of the
software developed or applied to geologic repository design analysis.

° Identify the procedure for reporting and do ting £/
discrepancies, including sources, evaluating ispects of discrepancies
on previous calculstions, and detemmining sppropriate corrective

action.
3.1.2 (174)Software shall be placed under configurstion g t as esch '7“‘ 3 3, ' 2
baseline element i3 aspproved. (173)Software baseline elemeants shall be ontele
uniquely identified to sasure positive control of all revisions; the l75_ 33,02

identification of each code wversion shall be directly related to the
sssociated documentation.

3.1.3 {(176)Changes to software shall be systematically evaluated, coordinsted, l?‘ 3 3 l 3 )
and agproved to assure that the impact of a change is carefully assessed priox 00

to updating the baseline, required action is documented, and the informstion '77 3.3 l 3

concerning aspproved changes is tranamitted to all affected organizations. 8

(177)Chang to puter software shall be subject to the same level of

approval, verification, and validation as the original software.
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3.1.4 (178)Computer programe developed and/or sodified shall be documented in
sccordance with the applicable elements of NUREG-0856, Final Techaical
Position on Documentation of Computer Codes for High-Level Waste Managewent.
(179)This requirement mey be met in part by existing documentation if properly
referenced and relsted to the NUREG-0656 requirements,

3.1.5 (180)Testing of softwsre, including new or modified software, shall be
performad for those inputs and conditions necessary to exercise the software,
identify boundary conditions and to provide a suitable benchmark ot sample
problem for 'installation. (101)The gosl of testing is to develcp a set of test
cases’ that have highest probability of detecting the most errors im order to
identify under what conditions the software does not pexform properly.

3.1.6 (182)Verification and validstion of oowputer softwers shall be performed
priox to the use of such software to perform technical calculations iam mupport
of site-characterization, pect t analyses, and the design,
analysis, and operation of repository structures, systems, and P ts.
(183)In those cases where this requirement cannot be met, the portion or
portions of softwsre which have not been verified and validated shall be
identified and controlled. (184)1In all cases, the verification and validation
of software shall be completed prior to relying on the software to support the
license application.

3.1.7 (18S)Verification and walidation procedures shall assure that the
software adequately and ctly performs all intended functions and that the
softuare does not perform any unintended function that either by itself or in
combination with other functions can degrade the entire system.

g
7

|80
181

182
183
I8

185

3.3.0.4
3‘3J0l1

33,05
3.3.4.5]

2.3.0.6
3506
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3.1.8  (166)Existing software shall be qualified for use. (187)This
qualiffication shall be based on the ability of the software to provide
scceptable results for specific agplications and ocospliance with the
requiremerts of this section, (188)Software that has not been developed in
Accordance with this QA Plan may be qualified for use provided the software is
verified and validated, a software baseline established, and applicable
documentation prepared to support the softwaze in accordance with the
provisions of this section.

3.1.9 (189)Methods for detemmining the applicability of requirements and
managing interfaces involving the documentation, configuration menegement,
change, qualification, wverificstion, and wvalidetion of software, shall be
describad in each organizations software QA Plan and procedures.

3.2 OOCUMENTATION OF COMPUTER SOFTWARE

(190) Documentation of scientific and engineering software shall include the
following, as & minimwm:

© Software requiremants specificstion;

o Software design and change documentation;

o Description of mathamatical models and numerical methods;
o Software verification and validation documentation;

© User documentation;

o Code t and support:

18C
187
I8y

139

190

3,3.2

Review
Review Results Organization's Resolution Dls:fo.
Sal - |Unsat - ’ -
Para. No.{Para. No. - Comments Acc.[Rej. Reason 4_\9_: '.‘ﬁl
33,18
303- I08 .
3-30“8
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© Continuing documsntation and code listings; and
© Software summary.
(191)This documentation 1s considered to be & GA Record and is subject to the ,q‘ 3. 3. 2
requirements of Section XVII of this OA Plan. (192} Appendix @ to this QA Plan q
provides detailed requirements on the content of the documsntation for this ‘ l 3'3.7-
software and other computer software used on the MWSI Project.
3.3 m‘mtmnou MANAGEMENT
(193)Al1  Participeting Organizations and WIS Support Contractors shall 'q} 3.3,3

institute s software configuzation 3 t progr appropciate to the
projects they conduct and shall provide d tation of this prog to the
R ds Hanaeg t Syst (RMS). (194) The minisum requirements for this
contiguration 9 t prog shall be: (1) the inclusion of a unique

identification, including software version mumbers whenever feasible, in the
output; (2) listings of the software; and (3) a brief chronology of the
software versions, including descriptions of the changes made bet versions,

4.0 PEER REVIEWS

(195)Al1  Participsting Organizations and NTS Sugport Contractors shall
institute a peer review process, when applicsble, to provide sdsquate
confidence in the work being reviewed. (196)Peer reviews shall meet the
requirements of NUREG-1297 “Peer Review for WHigh-Level Nuclear Waste
Repositories™ (Feb. 1968). These requiremants are contained in MNpendix J to
this QA Plan.

194

195
196

3.3.3

3.4
3.4
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5.0 TECHNICAL REVIENS

(197)%ban  technical reviews are required, they shall be conducted in ’q7
in specific criteris for the performance

with p ol that t.
of the technical review.

3.5
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SECTION IV

PROCUREMENT OOCUMEMT COWTROL

1.0 REQUIREMENTS
1.1 MEASURES 70 ASSURE NDEQUATE QUALITY

(1)4sasures shall be established to ensure that spplicable regulatory
requirements, design or site i igation b , and other requiresents that
are necessary to assure adequate quality are suitasbly included or referenced
in the 4 ts for p t of material, equipmsnt, and services utilized
on the Nevada Nuclear Waste Storags I tigations (MNWSI) Project. (2)To the

xtent Y, PX t  dor ts of Participating Organizations and
Nevada Test Site (NTS) Support Contractors, shall require sub-tier contractors
to provide & Quality Assurance (QA) program that is consisteant with the pert-
inent provisions of this WMWSI Quality Assurance Plan as required for the
specified Quality Assurance Level.

1.2 PO PROCURED SERVICES

(3)Waste Hanagement Project Office (W#0) initiated procuraments for
services shall be controlled through the use of the Federal Acquisition
Requlations (FAR) and Oepaxtment of Energy Acquisition Regulations (DEAR).
{(4)¥hen the WSO procures services from contractors or requests services from
national laboratories and supporting Federal asgencies, the W0 shall prepare
work agreements, mamos of understanding, interagency aq . s 9 (3
agreaments, or other suitable docummnts.

—

YNPO
¥YMPO

N
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2.0 ADOITIONAL REQUIREMENTS FOR OA LEVEL I ACTIVITIES
2.1 CONTENT OF PROCUREMENT DOCUMENTS

(S)Px t ok ts | d st all tiers of procurement shall include
provisions for the items listed below, ss deemsd necessary by the purchaser:

2.1.1 SCOPFE OF WORK

(6)A statement of the scope of the work to be performed by the supplier
shall be in the procurement documents.

2.1.2 TEQNICAL REQUIREMENTS

{7)Technical requirements shall be specified in the p t ts.
{8)Where necesssry, these tequirements shell be specified by refersnce to
specific drawings, specifications, codes, standards, regulations, procedures,
or instructions, including revisions thereto that describe the items or
services to be furnished. (9)The p t o ts shall provide for
identification of test, inspection, and acceptance requiremsnts of the
putchaser for monitoring and evaluating the supplier’s performance.

2.1.3 OA REQUIREMENTS

2.1.3.1 (10)Pr d ts shall require that the supplier have »
documented QA program that implements either portions or all of the
requi-wnts of this document. (11)Quality Assurance Program Plans (QAPPs) and
d ts of bcontractors for Quality Assurance Level I purchases shall be
reviewad and approved by the procuring Project participant. (12)Those which do
not adequately define QA requirements, as judged by the QA representative of
the Project participant, shall be corrected prior to initistion of activities

-0 QN

10
1
k2

4.2

9211

4.2,.2
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yZ %
specified by the purchase order or contract, (umn extent of the program '3 [‘2 ' 3 '
tequired shall depend upon the type and use of the item or service being tRele 2
procured. (ld)The p o ts shall require the sugplier to '." ‘l-2-1.3.l
incorporste  appropriate QA Program requiremants in subtier procuremsnt
documents .
2.1.3.2 (15)In developing QA requirements for test and other equipment, Is ll.).,‘a)_

consideration should be given to whett por pexf: of that equipment

can be detemmined during or after its use (l.o.. whether fsilure or mslfunc-
tion of the oqulpnant can ba d-toctod).

2.1.4 RIGHTS OF ACCESS

(16)At each tier of p t, the p t d ts shall provide
for asccess to the mpplhn‘ hcultiu -nd records for inspection or audit by
the N ppropriate WMPO  personnel, or other WO authorized
tepn-entat(nn. (17)W®0 access to subtier contractor facilities shall be
srranged by the contracting organization.

2.1.5 DOCUWENTATION REQUIREMENTS

(18)The procutement docuwents at all tiers shall identify the
documentation required to be submitted to the purchaser. (19)The time of
sulmittal shall also be established. (20)ff the puxchaser requires the
supplier to wmaintain specific QA records, then the retention times and
disposition requirements shall be specified in accordance with Section XVIL of
this QA Plan.

2.1.6 NONCONFORMANCE

(21)The procuremant documents shall prescribe the purchaser’s requirements
for reporting and approving disposition of nonconformances.

¢
7

13
20

2|

4.2.4.4
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42.1.5
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42.1.5
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2.1.7 SPARE AND REPLACEMENT PARTS
(22)The procurement documents shall require the identification of appro- ZZ q 2 l 7
priste spare and replacement parts or assesblies and the appropriate delines- 'Sl
tion of the technical and quality related data that are required for ordering 23 "Io 20‘07

these parts or assesblies. (23)The technical and quality requirements shall be
equal to or better than the original. (24)I€ QA or technical requirements of
the original item t be determined, then an engineering evaluation shall
be conducted by qualified individusls to esteblish the requirements. (25)The
evaluation shall consider the interchangeability, function and safety of the
itam, (26)The evaluation shall be documented.

2.2 PROCUREMENT DOCIMENT REVIEW

(27)A review of the p t o ts and changes thereto shall be
made to assure that documents transmitted to the prospective supplier or
suppliers include appropriate provisions to assure that items or secvices will
meet the specifiad requirements. (28)The review shall be performed and
documented prior to contract award. (29)Procurement document reviews shall be
pecformed by personnel who have sccess to pertinent information and who have
adequate understanding of the requirements and intent of the procurement
documents. (30)The teview shall include, as a minimam, the cognizant technical
organization and OA organization. (31)The review by the OA organization shall
assure that the following requirements are met:

© OA requirements are correctly stated, inspectable, and controllable.
© There are adequate scceptance and rejection criteria.

o P t d ® have been prepared, reviewed, and approved in
accotdance with this QA Requirements document.

24
25]
26

27
28
29
20

4.2.1,7
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2.3 PROCUREMENT DOCUMENT CHANGES

(32) Px: t ok t chang shall be subject to the same degree of
control as utilized in the preparation of the original documents. (33)Changes
that are made as a result of the bid evaluation or precontract negotiations
shall be incorporated into the procurement documents. (34)The review of such
changes and their effects shall be completed and documented prior to contract
avard. (35)Review of changes shall include the following considerations:

© Appropriate content shall be included in p t ok ts as
required by Paragraph 2.1 of this Section. ’

o Additional or modified design or site investigation criteria shall be
determined,

© Analysis of exceptions oxr changes requested or specified by the
supplier and determination of the effects such changes may have on
the intent of the p t d s or quality of the item or
service to be furnished.

2.4 DISTRIBUTION Of PROCUREMENT DOCUMENTS

(36)Participating Organizations and NTS Support Contractors shall forward
to the SAIC/TeMSS Project QA Department (OA Verification Division Manager),
8 copy of purchase documents, and changes thereto, as i d, when purch
involve Quality Assurance Level I items or services. (37)Only those purchase
documsnts which identify the wvendor, describe the scope of work, and detail
when work is to start sre required to be submitted to the SAIC/TeMSS Project
QA Depactment.

32
33
34
35

36
37
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SECTION V
INSTRUCTIONS, PROCEDURES, PLANS AND DRAWINGS
1.0 GENERAL
(l)Activities affecting quality shall be prescribed by and performed in l 5 l
d with 4 ted instructions, p o » or drawings, of a type '
sppropriate to the ci tances pt 83 noted in paragraph 3.0 of this Z 5,,
Section. (2)These documents shall include or ceference sppropriste
quantitative or qualitative acceptance criteria for detemmining that 3 5 l'
prescribed asctivities have been satisfactorily sccomplished. (3)Instructions q 5 I
and procedures shall include s section which identifies the QA records which '
are generated during implementation of the document. (4)If plans are used in 5 5, I

lies of procedures, then these plans shall slso include or reference
appropriate acceptance criteria and identify the QA records which are
generated, (3)These docuwents, including drawings, shall be controlled as
required in Section VI of this document.

2.0 REVIEWS

5.2
5.2

(6)An independent review of all instructions, procedures, plans and
drawings shall be performed by the originsting orgsnization to assure
technical adequacy and inclusion of appropriaste quality requirements. (7)If
spplicable, this review shall consider whether the activities are not
repeatable, have the potential to impact the waste isolation capability of the
site or interfere with other site characterization activities.

-~

V




QA COMPUANCE REVIEW CHECKLIST

N-QA 030
12/88

Page L5 of 24y
Review
Review Results Organization's Resolution Ospo.
Sat - | Unsat -
Raview Requiremenis per NNWSI/88-9 Rev. 2 Para No. | Para. No. ~ Comments Rej. Reason t_'&g1 !ie;!

3.0 INSTRUCTIONS FOR SCIENTIFIC NOTEBOOKS

(8)The Participating Organizations shall prepare instructions for the
control of scientific notebooks, plans and the other documentatlon that will
be used in scientific investigations. (9)When scientific notebooks are used to
document sclentific investigations, the requirements of Section III, paxagraph
1.6 shall prevail over the requirements of this Section. (10)Scientific
notebooks shall be collected, controlled, stored, and maintained as QA records
in d with p h which meet the requirements of Section XVII of
this document.

4.0 DISTRIBUTION

(11)Each Participating Organizstion and Nevada Test Site (NTS) Sugport
Contractor shall maintain and provide the W0 POM and the SAIC/TeMSS Project
Quality Assurance ODepartment Hansger with controlled distribution of all
impl ting p dures, plans and instructions used for QA Level I and II
activities,

"

N/
N/
/b

5.3

F4S does noiL vse
Sclentific ho{'c.books
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SECTION VI

1.0 DOCAMENT PREPARATION, REVIEW, APPROVAL, AND ISSUANCE

1.1 HETHODS

(1)The preparation, review, spproval, and i of d ts such as
instructions, procedures, plans and drawings, including changes thereto, shall
be controlled through the implementation of methods that assure that only
correct documents are used, (2)Document control shall be applied to the
tollowing: .

o Documents containing or specifying quality requirements.

o D ts that p ibe activities affecting quality.

{3)The document control system shall be documented, and the QA
otganization shall provide the appropriate review, resolution of comments, and
concurrence with tespect to quality-related sspects of the documents.

1.2 IMPLEMENTATION

(4) Implementation of dorument control shall provide for the following:

o ldentification of documents to be controlled,

€.1.3

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

o  Review of documents for technical adequacy, completeness,
corzectness, and inclusion of appropriate quality requirements, prior
to spproval and issuance.

© A wmethod for the removal or marking of obsolete or superseded
Wt' to prevent inadvertent use.

6 A method for- assuring that the correct and spplicable documents are
available at the location wvhers they are to be used,

© A wmaster list or equivalent to identify the correct and updated
revisions of docuwents.

© Coordination of interface documents.
2.0 DOCUMENT CHANGES
2.1 HAJOR CHANGES

(5)Chang to d ts, other than those defined below as minor changes
are considered as major changes and shall be reviewed and approved by the sams
organizations that performed the original review and approval, unless other
organizations are specifically designated by the organization responsible for
the document. (6)The reviewing organization shall have access to pertinent
background data or information upon which to base their approval and, if
applicable, shall specifically consider whether the changes are not
repaatable, have the potential to impact the waste isolation capebility of the
site or interfere with other site characterization activities.

¢.2.2
G2

Y%
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2.2 MINOR CHANGES

(Minor chang to & ts, such as inconsequential editorisl correc-
tions, shall not require that the revised documents receive the same review
and approval as the original documents. (8)To avoid a possible omission of a
required review, the type of minor changes that do not require such a review
and approval and the persons who can authorize such a decision shall be
clearly delineated. '

3.0 DISTRIBUTION OF DOCUMENTS
3.1 DOCUMENT CONTROL SYSTEM

(9)The document control system shall assure that documents requiring
verification are not released prior to werification or, it they sust be
teleased before vecrification, they are unicquely identified as such and
controlled in accordance with Paragraph 1.2 of this section. A master liat or
equivalent used to identify the correct, current and updated versions of
documents shall be submitted to the WPO0 PGM and the SAIC/TEHSS Project
Quality Assurance Department Hanager.

62|
¢.2l

603
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SECTION VI

CONTROL OF PURCHASED 1TEMS ND SERVICES

1.0 GENGRAL REQUIREMENTS

(l}Measures shall be established to ensure that purchased meterial,
equipment, and services conform to the p t o ts. (2)These
measures shall include provisions, as appropriate, for source evaluation and
selection, cbjective evidence of quality furnished by the contractor or subcon-
tractor, inspection at the contractor or bhcontract. , sudit, and
examination of products upon delivery. (J)Where required by code, requlation,
or contract requirement, d tary evid that materisl and equipment
conform to the pr t requl ts shall be available at the location
wvhere the material or equipment is to be used prior to installation or use of
such wmaterial and equipment, (4)This d ary evid shall be retained
under the control of the Waste Management Project Office (WMPO) QA Records
Hansgemant System (QARMS) and shall be sufticient to identify the apecific
requirements, such as codes, standards, or specifications, that are to be met
by the purchased material and equipment. Specific requirements for the
control of purchased items and services are listed below.

N,

LWN —

1.1 PROCUREMENT PLANNING

1.1.1 GENERAL

(S)Procurement activities shall be planned and d ted to s 5 7.1.‘
Sv’tut‘c '.wgoach to the p t pr . (6)Proc o Pl.‘“\‘.ﬁq shall é 7 1 '
result in the documentad identification of p ¢ thods and .« &t
organizational responsibilities. (7)Appropriate Quality Assurance (QA) 7 7' 2. ,

P
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organization participation shall be provided for evalustion snd selection of
suppliers, verification of suppliers sctivities and receiving inspections. g 7 2 ‘
(8)Planning shall determine the following: ' G
© What fs to be accomplished.
© Who is to accomplish it,
© How it is to be accomplished.
© When it is to be accomplished.
1.1,2 PROCUREMENT TIMING
«J21To ensute interface competibility and a uniform spproach to the q 7 2
procuremsnt process, planning shall be accosplished as early as practicable ' '2
and no later than at the start of those procurement activities that agze
required to be controllad,
1.1.3 PROCUREMENT HMETHODS
(10)Planning shall result in the documented identification of the methods IO 7.1'3
to be used in procurement activities, the sequence of actions and milestones I I )
that indicate the completion of these activities, and the preparsticn of 7. 2.3 *

applicable procedures prior to the initistion of each individual activity
listed balow. (11)Planning shall provide for the integration of the following:

6 Procursment docuwnent preparation, review, and change control.
© Selection of procurament sources,

o Purchaser control of supplier performance.
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o Verification (surveillance, inspection, or audit) activities by
purchaser, including notification for hold-and-witness points.

o Control of nonconformances.
© Corrective sction.
o  Acceptance of item or service.

o QA records.

1.2 SOURCE EVALUATION AND SELECTION

1.2.1 SELECTION OF SUPPLIERS

(12)The sslection of suppliers shall be based on evaluation of their
eapability to provide items or services in accordance with the requirements of
the p enant d ts before the award of contract.

1.2.2 SOURCE EVALUATION AND SELECTION MEASURES

(1})Procurement source evaluation and selection messures shall be imple-
mentad by the purchaser and shall provide for identification of the
ch ‘s ganizstional responsibilities for detemmining supplier

capsbility,

rd

7.3.1

732
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1.2.3 MEASURES FOR EVALUATION AND SELECTION OF PROCUREMENT SOURCES
(14)Heasures for evsluation and selection of procurament sources, and the ll.l 7 3
results thereof, shall be documsnted and shall include one or more of the ! 3
following iteme: ’ i
o Evaluation of the supplier’'s history of providing an identical or-
similar product that performs satisfactorily in asctual use. The
supplier’s history shall reflect current capability.
o Supplier’s currenst quality assurance records supported by documented
qualitative and quantitative information that can be objectively
evalusted.
o Supplier’s technical and quality capability as determined by a direct
evaluation of their facilities and personnel and the implementation
of his QA program.
1.3 BI1D0 EVALUATION .
1.3.1 EXTENT OF CONFORMANCE
(15)Bid evalustion shall determine the extent of conf to the 1517.4.1 :
procurenent documents. (16)This evaluation shall be performed by individuals ’ 6 7
or organizations designated te evaluate the following subjects, as applicable c‘f ll
to the type of procurament:
o Technical considerations,
o QA requiraments. . /




QA COMPLIANCE REVIEW CHECKLIST

N-QA 030
12/88

Page 23 of 244

Review
Review Results Organization’s Resolution Dispo.
. ) Sat - |Unsat -
Review Requirements per NNWSI/88-9 Rev, 2 Para No.|Para No. - Comments Acc.|Rej Reason JAce. |iey

o Supplier’s personnel.

© Supplier’s ptocﬁctlon capabilities,
©  Supplier’s past performance.

©  Alternates.

© [Exceptions.

1.3.2° RESOLUTION OF UNACCEPTASLE QUALITY ASSURANCE CONDITIONS

{17)Before the award of the contract, the purchaser shall resclve or
obtain commitments to resolve unacceptable quality assurance conditions
resulting from the bid evsluation.

1.4 SUPPLIER PERFORMANCE EVALUATION

1.4.1 INTERFACE MEASURES

(18) The purchaser of items and services shall establish measures to inter-
face with the supplier. (19)The measures shall include the following:

© Documentation of the understanding between purchaser and supplier of
the provisions and specifications of the p t do ts.

o Requiring the supplier to identify planning techniques and processes
to be utilized in fulfilling p t d t requizements.

17

v
1

7.4.2

7451
7:5.]

J
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© Reviewing supplier docwwnts that are generated or processed during
sctivities fulfilling p t o t requi ts.
o lIdentifying and processing necessary change information. Measures to
control hang in p t o ts shall be established,
implemented and o ted in d with the requiresents of
this QA Plan. .
-
o Establishing methods of d t information hange bet
purchaser and supplier.
1.4.2 VERIFICATION MEASURES
1.1.2.} EXTENT OF VERIFICATION
(20)The purchaser of items and secrvices shall establish msasures to verify 20 7'5: 2.,
supplier’s pert » a8 d d ¥y by the puxct - The
shall establish the extent of source surveillance and inspection activities,
NOTE : (21)When s Participsting Organization, or Nevada Test Site (NTS)
2 |7.5.2,]

Support Contractor, utilizes another Participating Organization
or WIS Support Contractor for WWSI activities for which they are
responsible, the wuser organization shall injtiate a request to
W0 to conduct a WEO surveillance of the organization
pacforming the work. ‘The surveillance shall be conducted to
determine that the item or activity is being produced or per-
formed in asccordance with the user organization’s requirements.
These surveillances way utilize NTS Support Conmtractor or
Participating Organization personnel as technical advisors.
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(22)The extent .of werification activities, including planning, shall be a 2 7 5.2 '
function of the relstive importance, complexity, and quantity of the item or e T
services procured and the supplier’s quality pecformance. (23)Verification 23 7-5-'1"
sctivities shall be asccosplished by quslified personnsl assigned to check, 2..‘ 7'5'.1.l
inspect, audit, or witness the suppliers’ activities. {24)Thess verification :
activities shall be conducted as early as practicable, (25)However, the ZS 705- lo'
purchaser’s verification asctivities ashall not relieve the supplier of their
responsibilities for verification of quality schievement.
1.4.2.2 Record of Vecification Activities
(26) Activities performed to werify conformance to requirements of procure- '2‘ 7' S 2"7_ "
ment  documents shall be ded. (27) sucveill snd inspections, 2 2
audits, receiving inspections, £ dispositions, waivers, and 7 7050 Y X
corrective actions shall be documented. (20)These conpleted documents shall be 2_8 7,5.2.2
considered GA records and shall be controlled in sccordance with Section XVIX Zq 7 5 .2
- 8
of this Quality Assurance Plan (QAP). (29)The purchaser shall ensure that this 4
documentation is evaluated to determine the supplier’s QA program
offectiveness. .
1.5 CONTROL OF DOCMENTS GENERATED BY SUPPLIERS
(30)Documents that are generated by suppliers shall be controlled, w 7‘L
handled, and approved in accordance with documented procedures. (31)Means C
shall be inmplemented to ensure that the submittal of these documents is 3' 7.
accomplished in accordance with the p o t requirements. 32 7'é

(12)These measuras shall provide for the acquisition, processing, and recorded
evaluation of technical, inspection, and test data against acceptance criteria.
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1.6 ACCEPTANCE OF ITEM OR SERVICE
1.6.1 METHODS FOR ACCEPTANCE

(33)Hethods shall be established for the acceptance of an item or service
being furnished by the supplier. (3)Prior to offering the item or service for
acceptance, the supplier shall verify that the item or service being furnished
complies with the procurement requirements. (35)Purchaser wethods used to
accept an item or related service from a supplier shall be either a supplier
cartificate of conformance, a source verification, s receiving inspection or
post-installation test at the facility site, or a combination thersof.
Requirements applicable to these methods of acceptance are listed below.

1.6.1.1 Certificate of Conformance
L

(36)when a certificate of conformance is used, the following minimwm
critezria shall be met:

. © Tha certificate shsll identify the purchased meterial or equigment,
' such as by the purchase order number.
o The certificate shall identily the specific p t requir te
met by the purchased msterial or equipment, such as codes, standards,
or other spacifications. This may be accosplished by including o
list of the specific requicements or by providing at the point of
receipt, a copy of the purchase order snd the procurement specifi-
cations or drswings, together with a suitable certificate. The pro-
curement requirements identified shall include any approved changes,
walyers, or deviations applicable to the subject material ox equip-
ment .

33
3y
35

36

7.l
YA
7!70'

777.2

1
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S

© The certificate shall identify any procurement requiresments that have .
not been met, togetber with an explanation and the means by which to
tesolve the nonconformances.

© The certificate shall be attested to by a person who is responsible
for this QA function and whose function and position are described ia
the purchaser’s or aupplier’s QA program.

© The certificate systus, including the procedures to bs followed in
£illing out a certificate and the sdministrative procedures for the
review and approval of the certificates, shall be described in the
purchaser’s or sugplliex’s Q. program.

o Heans shall be provided to verify the wvalidity of supplier
certificates and the effectiveness of the certification system, such
as during the pecrformance of audits of the supplier or independent
inspection or test of the items. Such verification shall be con-
ducted by the purchaser at intervals cowmmensurate with the supplier’s
past quality performance.

1.6.1.2 Source verification

" (37 1f source verification is wused, then it shall be performed at 37 7 v 3
intervals that are consistent with the importance and comwplexity of the item ¢ 4
or service, and it shall be inplemented to monitor, witness, or observe : 35’ 7.7'3
activities. (JI8)Source verification shall be implomented in accordance with 3&,
plans to perform inspections, examinations, or tests st predetermined points. 7‘7~ 3

(39)Upon purchaser acceptance of source verification, documented evidence of
acceptance shall be furnished to the receiving destination of the item, to the
putchaser, and to the supplier. ' o /
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1.6.1.3 HReceiving inspection

(10)When receiving inspection is used, purchased items shall be inspected
a3 necessary to verify their conformance to specified requirements, by taking
inte account source verification and audit docwmsntation and the demonstrated
quality performance of the supplier. (#1)Receiving inspection shall be
rerformed in accordance with established procedures and inspection
instructions to werify by objective aevidence such features as proper
configuration: identification; dimensional, physical, and other
characteristics; freedom from shipping damage; and cleanliness. (42)Receiving
inspection shall be coordinated with review of supplier documentation when

[ t o ts require such documentation to be furnished prior to
receiving inspection. (43)Recelving inspections asscciated with enginesred
itams shall be planned, performed, and d ted in ki with the

raquirements specified in Section X, Para. 2.1, 4.0, 4.1, 6.1, 9.0 and 9.1 of
this document.. (44)Personnel selected to receipt inspectiom activities shall
have the experience or training cosmensurste with the scope, complexity, or
special mature of the activities. (43)When required, perscnnel shall aslso be
indoctrinated as to the technical objectives and requirements of the
applicsble codes and standards and the QA program elemsnts thst are applicable,

1.6.1.4 Post-Installation testing

(46)vhen poat-installation testing is used, post-installation test
raqiirements and acceptance documentation shall be established mutually by
both the purchaser and the supplier.

Yo
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"1.7 ACCERTANCE OF SERVICES OWLY

1.7.1 PROCUREMENT OF SERVICES ONLY

(47)1a certain cases involving procurement of services oaly, such ss third
perty inspections, engineering, and consulting; and installation, repeit,
overhaul, or maintenance work, the purch shall pt the service by any
or any cowbination of the following sethods:

o Téchnical verification of data produced.

o Surveillance, sudit, or both, with regard to the activity.

© Review of objective evid for £ to the procurement
document requirements such as certifications, stress reports, etc.

1.8 CONTROL OF SUPPLIER NONCONFORMANCES

1.8.1 MHETHODS

(48)The purchaser and supplier shall establish and document methods for
disposition of items and services that do not meet p t d
requirements. These methods shall include the (ollowing provisions:

1.8.1.1 Egvalustion

{49)Provisions for evaluation of nonconforming items.

12

48

49
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1.0.1.2 Submittal

(S0)Provisions for submittal of nonconformance notice to purchaser by
supplier as directed by the purchaser. (51)These submittsls shall include
supplier recommended disposition (e.g., use as-is or repsir) and technical
justification. (52)Nonconformances to the p t  requi ts or
purchaser approved documents, which consist of one or more of the iteme listed
telow shall be submitted 'o the purchaser. (53)Approval of the recowmsnded
disposition shall be in accordance with o ted procedurest

L4

© Technical or materisl requirement is violated.

© Requirement in supgplier documents, which has been agproved by the
purchaser, is violated.

o N [{ t be corrected by continuation of the original
manufacturing process or by rework.

© The item does not conform to the original requirement even though the
item can be restored to a condition such that the cspability of the
item to function is unimpaired.
1.9.1.3 Disposition
(S4)Provisions for purchaser disposition of supplier recomwendation.

1.8.1.4 Verification

(5S)Provisions for veritication of the implementation of the disposition.

50
51

52
53

54

55
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N

1.0.1.5 Records maintenance

{%6)Provisions for maintenance of records of nonconformances that are
submitted by the Supplier, 56 7'9.5

2.0 COOMMERCIAL-GRADE ITEMS

2.1 ALTERMATIVES

(S7T)1f a design requires commercial-grade items, then the following ) 7 7 10 I
requirements are an acceptable alternative to other requirements of this 58 ! !
saction, except as noted in Pacragraph 2.1.2 below and the requirements of 70 Ionl

Saction IV of this QAP. (50)If a scientific investigstion requires
commercisl-grade items they may be controlled by the use of the following
requizements {except Paragraph 2.1.1) and Section IV of this QAP.

2.1.1 TDENTIFICATION OF COMMERCIAL-GRADE ITEMS

{59)Where the commercial-grade item is to be used as an integrsl part of 5q 7'10".'
the designed facility, it shall be identified in an approved design or design w 7 IO ‘ ,
ont-put document. (60)An slternate commrcisl-grade item may be supplied if 11U
the cognizant organization provides werification that the alternate
ceowmrcial-grade item will perform the intended function and will meet the
requiremants applicable to both the replaced item and its application.

2.1.2 SOURCE EVALUATION AND SELECTION
(61) Soutce evaluation and selection shall be in accordance with Paragraph é I

1.2, it it is detetmined necessary by the purchaser based on the complexity of 7‘ lo,’.z R
the item and isportance to safety. \/
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X
Y

2.1.3 PURCHASE ORDER

(62)Commercial-grade items shall be identified in the purchase order by 62
the manufacturer’s published product description (e.g9., the catalog number).

7.40.1.3

2.1.4 RECEIPT OF COMMERCIAL-GRADE ITEM

(63)After receipt of a commrcisl-gzede item, the purchaser shall 6} 7,/0 l.‘-’
datermine that the following conditions have been met:

© Damage was not -unt-ahnd during shipment.

o The item received was the item ordered.

© Inspection, testing, or both, is sccomplished by the purchaser, in
accordance with written dures, to £ with the
manufacturer’s published requirements. 1€ spplicable, scceptance of ;
the item may be accomplished via the cslibration program in
accordance with the requirements of Section XII of this QA Plan.

P 4

o Docwmentation, as applicsble to the jitem, was received and |is
acceptable.
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SECTION VIIL

IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES AND DATA

INTRODUCTION

This section provides the requirements for the identification and control
of items, samples and data and consists of three sepsrate parts. (1)The
requiremnnts for items are stated in part A; in part B for samples; and, part
C for data resulting from scientific investigations. (2)Part A applies to
activities related to the engineered items and does not apply to scientific
investigations. (3)Parts B and C apply to scientific investigation activities
and do not apply to engineered items.

PART A - IDENTIFICATION AND OONTROL OF ITEMS
1.0 IDENTIFICATION

(4) ftems shall be identified to assure that only correct and accepted
itams are used or installed. {5iThe identification shell be verified prior to
installation or use. (6)Identification shall be maintained either on the item,
their containers, or in documents traceable to the item from receipt until
installed,

1.1 GEMNERAL

(7)1tems of production (batch, lot, component, part) shall be identifjed
from the initisl receipt and fabrication of the items up to and including
installation and yse. (8)This ldentification shall relate an item to an

WN =

L NN
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8.0
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1.1.1 (9)Physical identification shall be used to the maximmm extent possible.
(10)%here physical identification on the item is either ispracticable or
insufficient, physical separation, p dural control, or other appropriaste
means shall be esployed,

1.1.2 (11)ldentification markings, when used, shall be applied veing materials
and mathods which provide s clear and legible identification and do not
detrimentally affect the function or sexrvice life of the item. (12)Markings
shall be transterred to each part of an jdentified item when subdivided and
shall not be obliterated or hidden by surface trestment or coatings unless
other means of identification are substituted.

1.1.3 (1))vhen specilied by codes, standaxds or specification that include
agagific identification or traceability requirements (such as identificstion
or tracesbility of the item to spplicable specification and grade of meterial;
haat, betch, lot, part or serial number; or specified inspection, test or
other records) the program shall be designed to provide such identification

and traceability control.

1.1.4 (14)vhere specified, items having limited calendar or operating life or
cycles shall be identified and controlled to preclude use of items whose shelf
1ife ot operating life has expired.

2.0 CONTROL

(15)Provisions shall be made for the control of item identification consis-
tent with the planned duration snd condition of storage, such as: (1) pro-
visions for msintenance or replacement of markings and identification records
due to damage during handling or aging; (2) protection of identification on
items subject to excessive deteriorstion due to environmental exposure;

(3) provisions for updating existing facility records.
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PART B ~ IDENTIFICATION AND CONTROL OF SNWLES

16

(16)Procedures shall be developed and isplemented to assure that sarples

are lidentified and controlled in m manner consistent with their intended use, T"“‘U
(17) Such pzpcednxos shall define the responsibilities (including interface 1
betwaen organizations) for collection, identification, handling, storage, nl‘w 7

transportation and the generation of records.

1.0 IDENTIFICATION

{18)Physical identification shall be used to the maximm extent possible.
(19)Where physical identification cannot be placed on the sample, appropriste
alternstive identification methods shall be described and used. (20)All
identification methods shall provide methods whateby identificstion of sasples
can be traced to the appropriate & ation such as drawings,
specificationa, drilling logs, test records, inspection d ts, and
nonconlormance reports.

1.1 GENERAL

(21)Sanples shall be identified by placing the identification dicectly on
the sssple, on their container or on records traceable thereto. (22)If it is
impractical to place the identification on the sample, methods shall be
described and ispl ted to e that samplas are not mixed with like
sanples and that the correct identificatinn of sanples ks verified and
documented prior to raleass for use.
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1.1,1 (23)Procedures shall be dewsloped and iwpl ted to that wl SCQ.
collection methods, techniques and related equipment produce the intended i‘],‘m

sanple. (24)Sample handling methods shall be developed, documented and
utilized to assure that all samples meet the techaical cbjectives dictated by
the scientific investigation, for which the sasples are collected.

1.1.2 (25)Storage methodology shall be developed and impl ted to

that sasples are maintained in predetermined physical conditions commensurste
with their intended purpose. (26)Sasples intended for long term storage shall
receive appropriste tr t to assure that they do not degrade during
storage. (27)Long term s mot defined herein and shall be defined by the
responsible organization depending on the sensitivity of the sample to storage
conditions.

1.1.3 (28)Transportation methods shall ba described and effected by procedurss
) ibing appropriate containers, handling and any other environmental or
safety considerations for the sample(s). (29)%here mmitiple organizationa are
involved, appropriaste proced: shall define responsibilities and
documentation methods to be used.

1.1.4 (30)Controls shall be developad and impl ted to that sarple
identification is verified and maintained when handled, transported or
transferred from one organization’s responsibility to another.

1.1.95 (31)Measures shall be taken to maintain sample identification while in
stocrage. (32) These measures shall be consistent with the planned duration and
conditions of storage and shall describe actions to be taken where sasples may
have 8 maximwm life expectancy while in storage. (33)Physical segregation of
samples to preclude mixing with like sasples shall be used to the maximm

degree practical.

16
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1.1.6 (34)Where sasples are controlled by sore than one organization,

procedures describing the organizational responsibilities shall be developed
and implemented.

1.1.7 (35)The WPO will develop and implement an Adwinistrative Procedurs (AP)
describing the ultimete curation of all types of sasples including liquids,
gases and solids. (36)The AP will, as a minimuwes, address the transportation,
handling, storage, retrievability of ssmples and the generation and retention
of records. (37)All records generated as a result of testing of samples shall
be handled in -accordance with Section XVII,

+ PART C - IDENTIFICATION AND CONTROL OF DATA
1.0 IDEMTIFICATION

(38)Data generated from a Wevada Nuclear Waste Storage Investigation
(tamst) scientific invastigation shall be identified to assist in the
determination of its correct use. (39)Identification of such data shall be
provided in all documents, information systems, or both, in which such data
Appear.

1.1 GENERAL

{40) The identification of NNWSI Project data shall include a reference to
the origin of the data (task, test, experiment, report, publication, etc.) and
an indication of the Quality Assurance Level assigned to the activity which
produced the data.

1.1.1 (41)Control wrasures shall be established and implemented to assure that
MMST Project data are properly identified. (42)These messures shall include
vectification of the identification of such data prior to release for use.

38
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1.1.2 (43)¥here data are the results of the efforts of more than one organ-
ization, procedurss describing the organizational responsibilities for that
data shall be developed and isplemented. (64)The documentation resulting from
the scientific investigation involving more than one organization shall be
annotated to show which orqanization produced what portion of the data.

43
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SECTION IX

CONTROL OF PROCESSES

1.0 GENERAL REQUIREMENTS

(1) The requirements of this section spply to engineered items and scien-
tific investigations for process control. (2)The requiremsnts for special
processes apply to engineared items only. (3)Measures shall be established to

that pr that affect quality of items or services are controlled
entlur by instruction, procedures, or other appropriste means. -(4) Special
processes that control or verify quality, such as those used in welding, heat
treating, snd dest ructive ination shall be accomplished by qualified
pecsonnel using qualified pr ok in d. with applicable codes,
standards, specifications, criteria, and other special requirements,

Lo H D

W N -

2.0 PROCESS CONTROL

2.1 METHOD

9.2 .
9.2

(5)All processes shall be controlled by instructions, procedures,
drawings, checklists, travelers, or other appropriate means. (6)These means
shall ensute that process parameters are controlled and that specified
environrmntal conditions are maintained.

o~
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DNt

2.2 JDENTIFICATION OF SPECIAL PHOCESSES

2.2.1 RESPONSIBILITY

{711t is the responsibility of the Participsting Organization and Nevada " q-l..'
Test Site (NTS) Support Contractor that is performing the work to identify 8 q 2 ‘
wvhich portions of its activities involve the use of special processes. (9)A oS0
special prox is a pr in which the results are highly dependent on

aither the control of the process or the operator’s skill, or both, and in
vhich the specified quality cannot be resdily determined by inspection or
testing of the itam,

2.2.2 QUALIFICATION REQUIREMENTS
—

[T)] Yy requi s for qualifications of p 1, p dh . q 7 2 I ‘
or equipment shall be specified or referenced in the procedures ot instruc- ¢ &ols
tions either for proceases that are not covered by existing codes and stan-
dagds or for processes where the quality requirements for an itam or test
exceed those of existing codes or standards.

2.2.3) OONDITIONS

(10)Condit ions ary for vlishment of the special process shall 10 ‘].Z.I.l “
be included in procedures or instructions. (11)These conditions shall include " 9'2.,.‘
proper equipment, controlled paramaters of the special process and calibration
requirements.
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2.2.4 APPLICABLE CODES AND STANDARDS
(12)The requirements of applicable codes and standards, including 1219.2.1.2

acceptance criteria for the special process, shall be specified or referenced

in the procedures of instructions.
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2.3 QUALIFICATION OF SPECIAL PROCESS PROCEDURES
‘ 2.3.1 PROGRAM FOR QUALIF ICATION
! (13)Procedures shall be qualified in accordance with applicable codes, 1319.2.2
. standards or other specifications. (14)The program for qualification of pro- 'l‘ "1-7..2.
| cedures shall be specified in documents prepared by the cognitant technical '5
I organization. {15)The responsible QA organization shall provide appropriate q’z'z
: reviews to assure conpliance with these cequirements.
2.4 QUALIFICATION OF PERSONNEL PERFORMING SPECIAL PROCESSES
j 2.4.1 TRAINING, QUALIFICATION, AMD CERTIFICATION
(16)Personnel shall be trained, qualified, and certified in socoxdence 'L 7.2,3, '
with written procedurea. (17)The training and qualificstion, and certification ,7 q 2 3. '
shail be the responsibility nf the organization that is performing the work. (e
(18) These procedures shall be reviewed by the responsible Quality Assurance 'g ‘7,1.5,'
(QA) organization for conpliance with requirements.
2.4.2 PROCEDURE
(19)Qualification shall utilize the actusl working procedure, to the 19 9.2.3.2
extent possible.
2.4.3 PERSONNEL QUALIFICATION REQUIREMENTS
! (20)Qualitication of personnel shall incorporate the personnel 10 ‘1 1 3 l
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2.5 SPECIAL PROCESS EQUIPMENT
(21) Spacial process equipment shall be checked out, qualified, and 1‘ q.l.t‘
certified in accordance with specified requirements. (22)These requirements ¥ R 9,244
shall implement the requirements of applicable codes, standerds, and specifics~ 3 9.2
tions. (23)Equipment checkout, qualification, and certification shall be the 2 2.4
tesponsibility of the organization performing the work. (24)The responsible QA “ 101""
organization shall review the procedures for qualification of equipment for
. compliance with requirements.
2.6 SPECIAL PROCESS RECORDS
(25)Records shall be maintained for the currently qualified personnel, 5 7.2 5
procedures, and equipment of each special process and the requirements for ¢
maint of these records shall be specified. (26)Special process verifica- 2619.2.5

tion methods and criteria shall also be documented and cetained,
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SECTION X
INSPECTION
1.0 GENERAL REQUIREMENTS
(1)Moasures shall be established by or for the Participsting Organizations l ‘0,'
and Nevada Test Site (NTS) Suppott Contractors to provide inspections required
to verify conformance of an item or activity to specified requirements. 2, lo'l
(2)These measures shall provide for: (1) inspections to be performed in accor- 3 Ia l
dance with written procedures by qualified pexsonnel who did pot perform the '
work being evaluated: (2) criteris for detemmining when inspections are "’ Io. '
required or how and when inspections are to be performed; (3) sampling
mathodology, if used; (4) the identification of mandatory hold points; and (5)
identification of inspections requiring special expertise. (3)The results of
all inspection activities shall be documented by the inspecting organization.
(4)The requirements of this section apply to engineered items and do not apply
to scientific investigation activities.
2.0 PERSONNEL
2.1 REPORTING INDEPENDENCE OF PERSONNEL
(5) Inapections shall be performmd by petrsonnel who do not report directly 5" lo 2 I
to the immediate supervisor(s) who is/are responsible for perfomming the ' e
activity being inspected. (6)If these personnel are not psart of the formal QA 6 ‘0-1.‘

organization, they shall have sufficient authority, access to work areas, and
organizational freedom to (1) identify quality problems; (2) initiate,
recommend, or provide solutions to quality problems through designated
channels: (3) verify implementation of solutions; and (4) assure that further
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processing, delivery, installstion or use is controlled uatil proper 7 10.2
disposition of a nonconformance, deficiency, or uasatisfactory condition has l
occurred. {7)%hen these persons or organizations who perform the inspection
sctivities are not part of the formal QA organization (i.e., part of line
managament), then the quality assurance organization shall overview and :
wonitor the inspection activity.
2.2 QUALIFICATION
{8)Each person who verifies conformance of work activities for purposes of g ,0.2.-2_
acceptance shall be qualified to perform the assigned inspections or tests.
(9)The qualification of personnel performing inspection and test activities q 10 2.2 " “
shall be certified in writing. (10)Personnel selected to pexform inspection
and test activities shall have the experience or training commensurate with Io 102,72
the scope, complexity, or special nature of the activities. (11)Personnel ” Io‘ 2.2
shall also be indoctrinsted as to the tachnical objectives and requiresesnts of *
the spplicable codes and standaxds and the QA program elements that are to be
erployed.
3.0 INSPECTION HOLD POINTS
(12)Mandatory inspection or witness hold-points shall be established as 17_ ID‘ 3
necessary. (1))¥hen auch hold or witness points sre established, work msay not , } ‘ 0 3 .
proceed without the specific consent of the responsible representative. .
{14) These hold or witness points shall be indicated in sppropriste d ts 103
contrrlling the activity. (13)Consent to waive any specified hold or witness I5 ,0,3

point shall ba documented before work can be continued beyond the designat
hold or witness point. .
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4.0 INSPECTION PLANNING

(16)Planning for inspection activities shall be acconplished and

4

* ad

via inspection p dures, instructions, or checklists.

{17) Inspect jon proceduxes, instructions, or checklists shall provide for the
tollowing:

Identification of charecteristics and activities to be inspected.
A description of the method of inspection.

Identification of the individuals or groups tesponsible for
performing the inspection operation.

Acceptance and rejection criteria.

Identification of required procedures, drawings, and specifications
and revisions,

Recording inspector or data recorder and the results of the
inspection operation.

Specifying necessary measuring and test equipment including accuracy
requirements.

4.1 SNPLING

(19)%hen sampling is used to verify acceptability of a group of items, the
sampling procedures shall be based on recognized standard practicas.

16
7

I3
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5.0 IN-PROCESS INSPECTION
(19) Inspection of items in-process or under construction shall be lq } 5
pecformed for work activities where necessary to verify quelity. (20)1f 0.
inspection of processed items s impossible or disadvantageous, indirect 0 '0:5-
control by monitoring of processing methods, equipment, and personnel shall be
provided. '
5.1 COMIINED INSPECTION AND MONITORING
(?1)Where a combination of inspection and process monitoring wmethods is Zl 10, 5.1
used, it shall be performed in a systemstic to that the 22 10 5,
specified requirements for control of the process and quality of the item are ¢e9°
being achieved throughout the duration of the process. (22)Both Lnspection and
process wonitoring shall be provided when other techniques cannot provide
adequate control.
5.2 CONTROLS
(2))vhere reruired, controls shall be established and docuwented for the 2_3 105 2
coordination and sequencing of activitiea at established inspection points e
during successive stages of the conducted process or construction. *
6.0 FINAL INSPECTION
(24)Final inspection shall include a records review of the results and 7_;' lo‘ 6
resolution of nonconformances identified by priox inspections. (25)The final 7.5 ‘0 6
L]

Inspection shall be planned to reach a conclusion regarding conformance of the
item to specified requirements.
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6.1 INSPECTION REQUIREMENTS
(26)Completed items shall be inspected for oowpleteness, markings, 2% [o‘c'l
calibration, adjustments, protection from damsge, or other characteristics as 27 /
required to werify the {tem's quality and conformance to specified 0'6'1
requirements. (27)If not previously examined, then quality records shall be .
examined for adequacy and completeness.
6.2 ACCEPTANCE
(28)The item’'s acceptance shall be docuwented and approved by identified 28 IO:C.Z
authorized personnel.
6.3 MODIFICATIONS, REPAIRS, OR REPLACEMENTS
(29)Modifications, repairs, or replacements of items performed subsequent 1&' lo“ 3
to final inspection shall require reinspection or retests, as appropriate, to ¢
verify acceptability.
7.0 IN-SERVICE INSPECTION
(30)Required in-service fnspection of structures, systems, or components 30 NA ¢
shall be planned and executed by or for the organization responsible for HS 15 h°+ ’70 I)SIb/C.
operation. ‘po r h-Service |
7.1 METHODS M
Inspec +ion,
(31) Inspection methods shall be established and executed to verify that 3' N/A
the characteristics of an item continue to remain within specific limits. 31

(32) Inspection methods shall include evaluation of performance capability of

essential emergency and sasfety systems and equipment, wverificstion of
calibration and integrity of instr ts and inst systams, and
verification of maint , as sppropriate.
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8.0 QUALIFICATION REQUIREMENTS

Aopendix C of this document defines the requirements for the qualifica-
tion of inspection and test personnel who perform inspection and tesking to
verify conformance to apecified requirements for the purpose of acceptance,
Mpendix D defines the requirements for qualification of nondestructive
examination personnel.

9.0 RECORDS

(33)The following are the requirements for inspection records which shall
be retained in d with Section XVII of this OAP.

9.1 INSPECTION RECORDS
(34)As a minisam, inspection records shall jdentify the following:
© Item or activity.
o The date of the inapection.
© Name of individual performing the inspection.
© NHame or names of personnel contacted during the inspection.

o A description of the type of observation (method of inspection).

33

34

10,9

10,10
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Acc

o Inspection criteria including identification of drawing,
specitication, etc. (and applicable revision).

o Equipment used during the inspection.

o Evidence as to the acceptability of the results.

o Acceptance statement.

© References to informstion on action taken in connection with
conditions adverse to quality, nonconformances and/or actions taken

to resolve any discrepancies.
9.2 PERSONMEL QUALIFICATION RECORDS

{35)R ds of p 1 qualification shall be established and maintained 35‘ ‘0. IOll
by the esployer. (36)The actual examinations used to qualify personnel shall 36
also be retained as part of the record files. 10, lo'l

nd
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SECTION X1
TEST CONTROL
1.0 GEMERAL DISCUSSION
(1)Tests rxequired to wverify conformance of an item to specified require- l ”
monts and to demonstrate that items will perform satisfactorily in service 'l
shall be planned and executed. (2)1Characteristics to ba tested and test 2- ”.I
methods to be enployed shall be specified. (3)The test procedures shall be 3 ”‘|

tequirements of this section apply to engineered items and do not apply to
scientific ilnvestigation activities.

2.0 TEST REQUIREMENTS

(5)Test requir ts and ptance or rejection criteria, including
required levels of precision and accuracy, shall be provided or approved by
the organization responsible for the design of the iltem to be tasted, unless
otherwise designated. (6)Required tests, including, as appropriate, prototype
qualification tests, production tests, proof tests prior to installation,
construction tests, pre-opsrational test., and operstional tests shall be
controlled. (7)Test requirements and acceptance or rejection criteria shall be
based upon specified requirements contained in applicable design or other
pertinent technical documents.

WA O
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3.0 TEST PROCEDURES
3.1 TEST INSTRUCTIONS, PROCEDURES AND DRAWINGS

(8) Instructions, procedures, and drawings for tests shall be prepared fn
accordance with the requirements of Section V of this document. (9) Test
procedures or instructions shall contain criteria for determining when a test
is required and how the test is performed.

3.2 TEST PREREQUISITES

(10)Test procedures shall include or reference test objectives and pro-
vhw for assuring that prexequisites for the given test have been met, that
dequate inst tation is avsilable and used, thst mecessary woaitoring is
prtformed, and that suitable environmental conditions are maintained.
(11)Prerequisites shall include the following, as applicable: (1) calibrated
instrumentation, (2) appropriate equipwent, (3) cowpleteness of item to be
tested, (4) trained or appropristely qualified perseanel, (S) condition of
tast aquiprent and the ftem to be tested, (6) suitable and controlled
environmental conditions, and (7) provisions for data acquisition and storage.

) REVIEW OF PROCEDURES

(12)Test plans and procechires shall be reviewed in sccordance with the
varification requirements defined in Paragraph 2.4 of Section III of this
document. (13)They shall prescribs mandatory inspection hold points (as
required), wmethods of documenting test data and results, and methods of data
analysis.

L oo
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3.4 POTENTIAL SOURCES OF ERROR
(14)The potential sources of uncertainty and error in test procedures ‘q u 3
which wmust be controlled and measured to assure that tests are well controlled * -"'
shall be identified. .
3.5 ALTERNATIVES
(15)In lieu of specifically prepared written test p dures, app , iate ‘5‘ ”35

sections of relsted documents, such as AMwrican Society for Testing and
Materials (ASTM) methods, Suppiier manuals, equipment maintenance instruc-
tions, or approved dravings or travelers with acceptance criteria, can be
used. (16)Such documents shall include adequate instructions to assure the
required quality of work.

4.0 TEST RESULTS
{(17)Test results shall be documented and their conformance with acceptance

criteria. evaluated by a vesponsible authority to that test requirements
have been satisfjied.

3.0 TEST RECORDS
(18) Test records shall, as a minimmwm, identify the following:
o Item tested.

o Date of test.

16

17
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Tester or data recorder identification.

Type of cbservation.

Results and scceptability,

Action taken in connection with any deviations noted.

Person evaluating results.
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SECTION XII
CONTROL OF MEASURING AND TEST EQUIPMENT
1.0 GENERAL
1.1 HAINTAINING ACCURACY OF EQUIPMENT
_ (1)Heasuies shall be established to ensure that tools, gages, instruments, l ,2.',|
and other measuring and test equipment used in activities that affect quality
are properly controlled, calibrated, and adjusted at specified periods to
maintain accuracy within necessary limitls.
1.2 SCOPE OF CONTROL PROGRAM

(2)The Quality Assutrance Program Plans (QAPPs) of the Participating 2z a2
Organizations and MNevada Test Site (NTS) Support Contractors shall define the
srope and methodology of their program for the control of measuring and test 3 lz “ 'z
squipment. (3)This shall include all ewasuring and test equipment or systems
used to calibrate, mmasute, gage, test, or inspect either to control or to
acquire data to verify conformance to a specified requirement, or to establish .
characteristics or values not previously known.

1.3 OESCRIPTION OF RESPONSIBILITIES
(4)The responsibilities of all organizations shall be described for the
Hli1z..3 .

establishment,  isplementation and assurance that the calibration program is
offactive,
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2.0 PURPOSE OF EQUIPMENT

(S)Heasuring and test equipment axe devices or systeme used to calibrate, 5 ,1 Ry A
measure, gage, test, or inspect either to control or to acquire data to verify
conformance to a specified requirement, or to sstablish characteristics or
values not previously known.

(6)Specific tequirements for control of measuring and test equipwent are é lz_‘z
listed below: .
2.1 SELECTION

(7)Selection of messuring and test equipment shall be controlled to assure 7 '2.-7..,
that such equipment is of proper type, range, and accuracy, to accowplish the 8 ,1 2 l
function of detemmining conformance tc specified tolerance requirements. L
The typs, tange, and accuracy of a measuring device shall be documented in ‘1 lln z.,
test and Lnspection documenta. (8)Each device shell have a unique identifi-
cation mmber. (9)This number shall be recorded on the data sheet, log, etc.,
along with the measurement taken, to ensure trasceability to the msasurement of
the device that was used to take the measurement.

2.2 CALIBRATION

{10)Heasuring and test equipment shall be calibrated against certified 10 j2..2.2
equipment having known valid relationships to the Nstional Bureav of Standards .
or other nstionally recognized standards and shall be calibrated, adjusted, ez
and maintained at prescribed intervals. (11)If no nationally recognized ' Iz j1z2.2..2
standards  exist, the basis for calibration shall be documented.

(121Calibrasting standards shall have equal or greater accuracy than equipment ’3 l7..7..7-

being celibrated. Calibrating standards with the ssme accuracy may be used it
it can be shown to be adequate for the requirements and the basis of
acceptance is documented and authorized by responsible managament. (13)The .
management authorized to pecform this function shall be identified.
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2.3 CONTROL
(14)The method and interval of calibration for sach ites shall be defined, 14 (12.2.3
based on the type of equipment, stability characteristics, required accurscy, -
precision, intended use, degres of usage, and other conditions that affect ‘5 12,2.3
maasurement control. (15)Heasuring and test equipment must be labeled, tagged, ,6 l1-2.3
or otherwvise docummnted in & fashion which indicates the due date of the next
calibration and to provide tracesbility to calibration data. (16)1f seasuring ‘7 |7. .7.3 -
and test equipment 1s found to be out of calibration, an evaluation shall be
mrde and documented of the validity of previous results cbtsined and of the Ble.2.3
acceptability of items previously inspected, tested or dasta gathered since the "1 .
last calibration. (17)Devices thst are out of calibration shall be tagged or 2.2, 3
segregated and shall not be used until they have been recalibrated. (18)1If any
mmgsuring or test equipment is found to be out of calibration consistently,
then it shall be rtepaired or replaced. (19)A calibration shall be performed
when the accurscy of squipwment is suspect.
2.4 COOMMERCIAL DEVICES
(20)Calibration and control measures are not required for rulers, tape 2001)2.2.4
measure, levels, and othexr such devices, if normal commercial equipment .
provides adequate accutacy.
2.5 Ml.lm AND STORAGE
(21)Heasuring and test equipment shall be handled properly and stored to z. lZ.z.g

maintain accuracy.

A
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2.6 RECORDS
(22)Records shall be maintained and equipment shsll be marked suitably to Al I ¥y W4
(23)Calibration records shall identify the 23 ll 7., 6

indicate calibration astatus.
calibration procedure (including revision) utilized to pecrform the calibration,




QA COMPLIANCE REVIEW CHECKLIST

N-QA 030

12/60

Page /[0 of 244

Review Requirements per NNWSI/88-9 Rev. 2

Review Results

Organization’s Resolution

Review
Dispo.

Para. No.

Unsat -
Para. No. - Comments

. |Rei. Reason

Ac.

SECTION XIIX

NANDLING, SHIPPING, AND STORAGE

1.0 GENERAL REQUIREMENTS

(1)Heasures shall be established to control the packaging, handling,
storage, shipping, cleaning, and preservation of material and equipment to
prevent damage, loss, or deterioration. (2)Handling, storage, and shipping of
itema shall be ducted in d with established work and inspection
instructions, drawings, specifications, shipment instructions, or other
pectinent d ts or rh specified for use in conducting the

[

activity. Specific requirements are listed below.

1.1 SPECIAL EQUIPMENT AND PROTECTIVE ENVIROMMENTS

(J)when required for particular items, special equipment (e.q.,
containers, shock absorbers, and accelezxometers) and special protective
environments (e.g., an inert gss atemosphers, specific moisture content levels,
and tesperature levels) shall be specified and provided, and their existence
shall be verified,

1.2 SPECIF1C PROCEDURES
{(4)When they are required for critical, sensitive, perishable, or

exceptionally expansive articles, specific procedures for handling, storage,
packaging, shipping, and preservation shall be used.

13,1
13,1

13,1.)

13.0,2

%
¢

Rey
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1.3 INSPECTION AND TESTING OF SPECIAL TOOLS AND EQUIPMENT
(5)Special bandling tools and equigment shall be utilized and controlled 5 ]3.' 3
as y to safe and adequate handling. (6)Special handling tools !
and equipment shall be lnspected and tested in lance with procedures and 6 h13.1.3
at specified time intervals to verify that the tools and equipment sre main-
tained adequately.
1.4 OPERATORS OF SPECIAL EQUIPMENT
' (7)Operators of special handling and lifting equipment shall be 7 '3 ,.l.'
experienced or trained to use the equipment. *
1.5 WARKING AND LABELING
" {8)Instructions for mrking and labeling for packaging, shipment, ¢ i3 1.5
[ N )

handling, and storage of items shall be established as necessary to adequately
fdentify, maintain, and preserve the item, including indication of the
presence of special environments or the need for special controls.
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SECTION XIV

INSPECTION, TEST, AND OPERATING STATUS

1.0 INDICATION OF STAIUS
(1)The requirements of this section apply to engineered items and do not .1
apply to _af:hnt“[c investigations. (2)The status of inspection and test “l .
activities shall be identified either on the items or in documents treceable .
to the items where it is necessary to assure that required inspections and “‘o'
tests are pet'tomd and to assure thst items  which have not passed the 'l' 1
required inspections and tests are not inadvectently installed, used, or ¢
operated. (J)Status indicators shall slso provide for indicating the operating
status of syst and v ts of the facility, such as by tagging valves
and switches, to prevent inadvertent operation.

LW N -

2.0 MHETHODS OF INDICATING STAIUS

(4)Status shall be maintained through indicators, such as physical
location and tags, markings, travelers, stasps, inspections records, or other 5_ ‘l‘,z
suitable . (5)Procadc describing status indicators and their use shall
contain current actusl examples of each type indicator.

3.0 APPLICATION AND REMOVAL OF STATUS INDICATORS

(6)The authority €or applicstion and removal of status indicating tags, c “i ‘3
mackings, labals, and stasps shall be specified in procedures governing .
inspection, test, and operating status.

5%
i

Ul
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SECTION xv :
CONTROL OF NONCONFORMING ITEMS
1.0 GENERAL REQUIREMENTS
(1)Heasures shall be established to contzrol iteme that do not conform to ' 15'.1
requirements to prevent their inadvertent installetion or use. (2)These
msasures shall include o ted p dures for identification, documsnta- 2 ’5"
tion, sevalustion, segregation (when practical), disposition, and notification 3 '5.'
to affected organizations. (3)ALl persocanel involved in Nevada Nuclear Weste
Storage Investigations (WMSI) Project activities are responsible for Ll , 5-'
reporting € in d with their established nonconforwmance
control procedures. (4)These procedures shall be consistent with the minimum
requirements listed below.
1.1 IDENTIFICATION
1.1.1 METHOD OF IDENTIFICATION
(S) Identification of nonconforming iteme shall be mede by marking, 5‘ l5' '.’
tagging, or other wmethods that shall not sdversely affect the end use of the .
item. (6)The identification shall be legible, easily recognizable, and shall c lgo'.'
contain the nonconformance report number. (7)The nonconformance report number ' 7 '51 '
shall bs a sequential nuwoer preceded by an organizational acronym (e.g, 8 5'" I
15.1.

LINL-1, USGS-6, etc). (8)If tags are used, they shall be securely attached to
avoid loss during handling. :
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1.1.2 EXCEPTIONS
(9)If identification of esch nonconforming item is not practical, the q ‘5‘.1.1
container, package, or segregated storage area, as appropriate, shall be
identified.
1.1.3 CONDITIONAL RELEASE
{10)Work on the nonconforming ltem shall be stopped until cowpletion of lo 15- ’. 3
the action specified in the Nonconf Report (NCR) disposition. (11)1€ y
only a specific portion of the item is in nonconformance, then that specific ” ‘5.'" 3
area shall be identified and work may proceed on the remaining areas. (12)1f Il ’5.),3 )
worck on  a nonconforming item must be continued (conditional release) prior to ‘3 ' 5 I }
e § 8

inplamentation of the disposition, the Waste Hanagemant Project Office (WPO)
shall approve such continuance. (13)Requests for conditional releases on
nonconforming items shall include documented justification that the following
conditions are met:

© The nonconforming Aitem can be r d or corrected at a later date
without damage to, or contamination of the associated permanent
facility equipment or structucas.

o The nonconforming item remains accessible for inspection.

o The nonconforming item is evaluated and limitstion(s) for use of the
squipment ot system is established.

o Traceabjlity and identification of the nonconforming ftem are
maintaine
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1.2 LOGGING
1.2.1 NONCONFORMANCE CONTROL LOG
(14)Each R&SI Project participant shall meintain s nonconformance control ]l’ 15‘.'.1.'
log to track nonconforming Atems. (15)This log shall contain the following l"'
information: 9 ,5' " q
o The £ report number.
© A brief description of the nonconforming condition.
© Identification of the person or organization responsible for
detemmining and carrying out the nonconformance disposition.
© The status of each monconformance report (open or closed).
1.3 SEGREGATION
1.3.1 HOLD AREA
(16)When practical, nonconforming items shall be seqgregated by placing Ic ’5, ,.5..‘
them in a clearly identified and designated hold area until they are i
dispositioned properly.
1.3.2 ALTERNATIVE
(17)%hen seqregation is ispractical or inpossible because of physical ‘7 ‘5‘,'5',2,
conditions, such as size, weight, or access limitations, other precautions
shall be esployed to preclude inadvertent use of a nonconforming Ltem.
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1.4 DISPOSITION
1.4.1 NONCONFORMANCE CHARACTERISTICS
(18)Nonconforming  characteristics ahsll be reviewed and recommended ‘8 15 I‘é‘l
dispositions of nonconforming items shall be proposed and awpp d in 'I ¢
_sccordance  with d ted p jures. (19)Further processing, delivery, 19 |/5.1, "
installation, or use of a nonconforming item shall be controlled peading an 20 [5,’.‘.'
evaluation and an  approved disposition by authorized personnel.
(20)0Distribution of nonconformance documentation shall be to all affected
organizations, ’
1.4.2 RESPONSIBILITY AND AUTHORITY
{21)The responsibility and suthority for the evalustion, disposition, and ZI ’5‘"‘.1
close-out of nonconforwming Lteme shall be defined and documented. (22)Those 21 " L
personnel assigned signatuxe spproval of the disposition shall be identified. I15.:6. 21
Quality Assurance (QA) responsibilities relating to monconformances shall be
described.
1.4.3 PERSONNEL L
(23)Pexrsonnel pexforming evaluations to determine a disposition shall have 23 I 5 I“ 3
I [
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1.4.4 DISPOSITIONING OF NCR
(24)The  person or organization assigned the responsibility of le

dispositioning the NCR shall ensure the following:

Nonconformance docuwsntation adequately identifies and describes the

nonconformance .

Appropriate justification for the disposition has been documanted.
In the case of use-as-is or repair dispositions, technical Justiti-
cation is required. The as-built records, if such records are
required, shall reflect the accepted deviation.

The disposition has rceferenced any approved design d&:u-nta,
procedures, plans, work orders, etc., that are to be used for the
correction of the nonconforming condition.

The technical details for correction of the nonconforming condition
are adequate for the recommsnded disposition.

If continuance has been requested, justification for the activity to
continue has been d od and app d by the sppropriste ®e0
Branch Chief and the WO POM.

The disposition complies with existing design documents, test plans
or procedures, reports, and regulatory requirements.

If a change to reflect the as-built condition is appropriate, then
the disposition addresses asction to change the existing design
documents, test plans or procedures, reports, etc. Any documents
changed shall slso be cross referenced on the MCR.

,&‘lciq
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© Disposition has identified and documented the correction as repair,
rework, use-as-1s, or reject/scrap.

o Disposition has identified the people or organisation responsible to
isplemsnt the disposition.

1.4.5 WMPO APPROVAL

(2%)In " th oty the responsible organization proposes a
dhpo‘nltlon of “repajtr®, W#O shall approve the proposed disposition prior to
isplementation.” (26)In the case of a proposed disposition of "use-as-13", the
NCR shall be forwarded to W0 for approval after all actions necessary to
support technical justification of the disposition have been cospleted.
(27)The appropriate We@0 Sranch Chief and the WO PQM shall approve NCR
dispositions involving “repair” or "use-ss-is" determinations and conditional
release recomsendations.

1.4.6 OCORRECTIVE ACTION

(20)The action taken to correct the nonconforming item shsll be verified
and  documented. (29)Repaired or ceworked items shall be reexamined in
accordance with applicable procedures and with the original acceptance
criteria, unless the nonconforming item disposition has established alternate
aceptance cxiteria.

1.4.7 INTERFACES

(30} Internal interfaces between organizational units and external
interfaces between MNWST Project participants shall be clearly described.

2.
27

15,1.4.5]
15.1,6.5]

15.0.0.5]

15,7
15.1.7

15.1.8

X
V4
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2.0 REPETITIVE NONCONFORMANCES
(31)vhen repetitive or recurring nonconfomming conditions are identified, 3| l£ 2
an evaluation shall be made as %o whether or not further prograsmetic ‘
corrective action is warranted to preclude repetition. (32)This corrective 31 1-5' 1
sction shall be beyond the scope of the action taken for the disposition on
the exiating NCRs and shall be p d in J with corrective action
procedures developed by each NNWSI Project participant.
3.0 TRENDING
NN € ports shall be periodically analyzed by the QA 33 [5.3
‘organization to show quality trends and to help identify root ceuses of 3|,‘ ’5
nonconformances. (34)Results shall be reported to upper management for review '3
and asseasment.
4.0 DISTRIBUTION OF DOCUMENTS
(35)Copies of £ ports for items shall be sent to the W¥0 335 ]5,1‘
P4 and the SAIC/TLMSS Project QA Department (A Engineering Division Manager) 36 ,5 .*l !
]

by the originating organization upon issuvance and upon closure. (36)The
original nonconformance reports shall be sent to the W®O for spproval as
tequired by Paragraph 1.4.3 of this section.
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SECTION XxvI

CORRECTIVE ACTION

1.0 GENERAL

(LIA corrective action system is to be defined in the Quality Assurance
Program Plan (OAPP) of each Nevads Nuclear WNaste Stozage lnmtlg.t.lonn
(MNST) Project Participant and WIS Support Contractor. (2)This system shall
ensure  that conditions adverse or potentially adverse to quallty are
fdentified promptly and corrected ss scon as practical,

1.1 SIGIIFICANT ADVERSE OONDITIONS

(3)Ffor significant conditions adverse to quality the ldentification,
canse, and corrective action taken to preclude recurrence shall be documented
and reported to immediate management and upper levels of managament for review
and  assessment. (4)A significant condition adverse to quality is one which, if
not  corrected, could have s serious effect on safety or operability.
(5)Significant conditions include, but are not limited to breakdowns in the
mality Assurance program and repetitive nonconformances. {6) Upon
discovering or receiving notification that a significant condition adverse to
mmality or wunusual occurrence exists, each MWSI Project Participent shall
ansure that:

) Immodiate actions have been taken to remedy the specific
condition(s).

o Causative factors have been determined.

S Low

—Xx#
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{9)The organization responsible for isplemsnting the cocrective sction shall
assure that the corrective action is completed in a timely msnner.

1.3 OCORRECTIVE ACTION

(10)Corrective action reports shall be periodically analyzed by the GA
organization to show quality trends. (11)Results shall be reported teo upper
managemant for review and assessment.

2.0 DISTRIBUTION OF DOCUMENTS

{12)Coples of corrective action rzeports shall be sent to the SAIC/TeMsS
Project OA Departmen®. (OA Engineering Division Hanager) by the originating
organization upon | and cl « ({13)Those that document significant
conditions adverse to quality shall be reported to the appropriate OCRWM
Associate Director. -

2
13

1.3
163

16. 2
YNPO
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© Controls have been reviewed, isplewnted, sonitorsd and revised, if
necessary.
o Affected mansgers at all levels have been notified of adverse
condition(s) and of lessons to be learmed to improve conditions
or avoid similar occurrences.
1.2 FOLLOW-UR ACTION
() The QA organization shall d t of the adequacy of 7 11602
proposed corrective actions to assure that QA requiremants will be satisfied. , ’ 1
(8)Follow-up action shall be taken by the QA organization to werify proper imp- g " '
legantation of this corrective sction and to close out the corrective action. . q lé. 1,7_
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SECTION XVII

QUALLTY ASSURANCE RECORDS

1.0 GENERAL REQUIREMENTS

{1)Records that furnish d tary evid of quality shall be
specified, prepared, and meintsined in accordance with NMWSI Administrative
Procedures which shall meet the requirements of this Section. (2)This shall
include the requirements that all documents be legible, identifiasble, and
retrievable,

1.1 DEFINITION

(J)A document or other item is not considered to be a Quality Assurance
Record until it satisfies the definition of a Quality Assurance Record as
defined below, (4)The term records, wused throughout this Section is to be
interpreted as Quality Assurance Records. (S)Quality Assurance Records include
(1) individual documents that have been executed, completed, and spproved and
that furnish evidence of the quality and completenass of dats {including raw
dats), and activities affecting quality; (2) documents prepared and maintained
to desonstrate isplementation of quality assurance programe (e.g., audit,
 surveillance, and inspection reports); (3) procurement documents; (4) other
docwmnts, such as plans, correspondence, documentation of telecons,
specifications, technical dsta, books, maps, papers, photographs, and data
shests; (5) magnetic media: and (6) other materials that provide data and
document quality, regardless of the physical form or characteristic. (6)A
completed tecord is a document that will either receive no more entries or

o LW

17.1
1.1

2.1

17.0.1
..l
F'7|’o|

X
%
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accordance with written procedures, instructions, or other documsntation
prepared in sccordance with Section V of this document. (11)The records
senagemant activities %o be performed by the MMSI Project Participsting
Organizations, Nevada Test Site (NTS) Support Contractors, and the Naste
Hanagemnt Project Office (W@PO) when processing OA records are detailed in
the NWSI Project Aiministrative Procedures Manual.

(12)The WPO shall prepare a MWWSI Project Inf tion M 9" t Syst

Plan and shall submit the plan to OCRNY for review and approval. (13)the
records management plan shall:

© 1dentify the types of records to be generated, purchased, or
maintained, including all records referenced in pertinent final
reports and othexr documents.

Iy XY |

Iz
13

PHpo
¢HPO
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whose revision would wormally consist of the reissue of the documant; and is
signed and dated by the origimator and, ss applicable, by personnel autborised
to approve the d t. {(7)Records shall be distributed, handled and i )7.|.’
controlled in accordance with written p dures, (6)All ds (including 8 | ’ '
superceded records) shall be retained for the Ws! Project. 7' '
1.2 BESTABLISHING A RECORD SYSTEM
(9)A record system or systems shall be established by sach RNNSI Project q '
poxticipant at the earliest practicable time consistent with the schedule for 7' ,'l
sccomplishing work activities.
1.2.1 RECORDS MANAGEMENT
(10)The record system shsll be defined, implemented, and eaforced in IO ,7 ' 2 l
1ledoe
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© Identify the methods to be used to coaply with all applicable vecords
requirements, including those to be used to control in-process
records.

o Identify and define the responsibilities of po:tlmot organizations,
including the QA organization.

(14)Consistent with applicable requlatory requirements, the W®O shall
establish cequi te ing d types and retention thst shall
lncluda duration, location, and assigned responsibility,

1.2.2 MINIMUN RECORDS

(15)5ufficient records shall be apecified, prepsred, and maintained to

furnish d ed evid of activities that affect quality. (16)The records.

shall include at least the following: operating logs, the results of reviews,
inspections, tests, audits, wonitoring of work performance, and matecials
analyses. (17)Also, the records shall include closely related data such as
qualiticetions of per 1L, p d , and equip . A list of typical QA
records is contained in Appendix B,

1.2.3 CONTROL OF RECORDS

(18) Recquirement s and responsibilities for record transmittal,
distribution, retention, wmaintenance, and disposition of QA records shall be
established and documsnted.
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1.3 PRESERVATION OF RECORDS

(19)The procedure that defines the implementation of the record system for
each organizstion shall identify measures to be implemanted for the
preservation and safe-keeping of the records before storage and for the
Frevention of delays between record completion and storage at the Project
Record Center.

1.4 RETENTION CLASSIFICATION
(20)For purposes of record retention, all MWMSI Project records are classi-

fied . as lifetime records and sre required to be retained for the 1life of the
Project,

2.0 GENERATION OF RECORDS

2.1 RECORDS SPECIFICATION

{21)The spplicable design specifications, pr t d te, ispl
ting procedures, operational procedures, or other documents shall specify the
records to be generated, supplied, or maintained by or for the W@O.

2.1.1 QUALITY OF RECORDS

(22)Documents that are designated to become records shall bov legible,
identifisble, sccurate, cosplete, reproducible, microfilmable, and sppropriate
to the work accomplished.

11

20
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2.1.2 COMPLETION OF RECORDS
(23)Documents that asre designated to b T ds shall be completed in 2
accordance with the mwthods specified in the MWSI Project Adwinistrative 3 '7'2.'o7.
Procedures Manual. :
3.0 VALIDATION OF RECORDS
3.1 METHODS Ot ALIDATION
(24)Documents  shall be considered valid records only 1€ stasped, 241173
111723
initialed, or signed and dated by horized per 1, ox othezwise Z‘; 3 ‘
authenticated in accordance with approved procedures. (25)These records mey be ‘7' .
originals or reproduced copies. (26)Authentication may take the form of a 2‘ '7.3.'
statement by the responsible individual or orqanization. (27)Handwritten -27
signatures are not required if the document 1is cleerly identified as a '7'3‘,

statement by the reporting individval or organization.
3.2 ANJTHENTICATION LIST
(28)Each organization shall maintain a list which contains the signature

and initials of the personnel authorized to authenticate records.

4.0 RECEIPT OF RECORDS

28

7.3.%
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4.1 RECEIPT CONTROL
{29)Each organization that is responsible for the receipt of records shall 2(1 ’7 g‘ l
designate 8 person or organization to be responsible for receiving the * T
Tecords. (30)The designes shall be responsible for organizing and implementing 30(17.4.1
A system of receipt control of r ds for p t and temporary storage in 3' 17 q ’
accordance with approved procedures. (31)Esch receipt control system shall be v e
structured te pemmit a current and e t of the status of 31 '7- "‘.'

records during the receiving process. (32)As a minimum, the receipt control
system shall include the following:

-o A msthod for designating the required records.
s A method for identifying the records received.
o Procedures for receipt and inspection of incoming records.
o A method for submittsl of conpleted records to the storage facility
without unnecessary delay.
4.2 PROTECTION OF RECORDS
{33)The individuval or organization responaible for receiving records shall

provide protection from damage, deterioration, or loss during the time that
the records are in their possession.

4.2
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5.0 RECORDS IDENTIFICATION

S.1 1DENTIFICATION DESIGNATION

(34)Records or findexing systems, or both, shall provide sufficient infor-

mation to permit identification between the record and the iteme or activities
to which it applies. - (35)Records shall be clearly identified by a unique
number or other designation which is directly traceable to controlling
programmatic information (e.g., project, contract number, task nusber,
preparing orqanization, author, date, title, subject, etc.). (36)This unique
identification nusber or other designation shall not be repeated anywhere in
the HNevada Nuclear Waste Storage Investigations (MMSI) Project. (37)The Waste
Hanagement Project Office (W4PQ) or its designee shall review and approve the
records identification system of all its contractors and subcontractors to
ensure consistency.

5.2 INDEXING SYSTEM

(38)The records shall be indexed and the indexing system or systesms shall
include,  as a minimwm, the location of the record within the records system or
aystems.

6.0 PERMANENT STORAGE FACILLTY

(39)Records shall be controlled from the time they are complete until the
time they are stored in a permanent storage facility. (40)Tesporary stocage,
preservation, safe Kkeeping, and retrievability of cospleted records shall be
in sccordance with the requirements applicable to the permanent storage of
eacords. (41)The use of dual storage facilities is an acceptable alternative
to a single fire-rated, environmentally controlled facility.

38
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(42)The records shall be stored in s predetermined location or locations "'7.
that meets the requirements of applicable standards, codes, and regulatory
agencies,

{43)Before the records are stored, a written storage procedure shall be L‘B l ‘
rrepared and responsibility assigned for enforcing the requirements of that 7’ 'Z
procedure. (44)As a minimws, this procedure shail include the following: ‘W I7.6. 2

o A description of the storage facility.

o The filing system to be used.

o The mmthod for wérifying that the records received are legible and

are in agreament with the t ittal d t.
o The mathod of verifying that the records are those designated (see
Paragraph 4.1 of this section).

o The rules governing access to and control of the files.

© The mnathod for maintaining control of and accountability for records

ravoved from the storage facility.

© A method for flling supplemental information (see Paragraph 9.0 of

1/
6.1 STORAGE LOCATION

6.2 STORMGE PROCEDURE

this section).
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V.4
’

7.0 PRESERVATION

(43)Records shall be stored in a manner approved by the organization or qs ,7 7
organizations responsible for storage. (46)In order to preclude deteriorstion l" 6 '
of the records, the following requirements shall apply: '7.7

o Provisions shall be made in the storage arrang t to pr damag

from moisture, tenperature, and p .

© Records shall ba firmly sttached in binders or placed in folders or
envelopes for storage in steel file cabinets or on shelving in
containers.

o Provisions shall be made for special processed rzecri-s (e.9,
radiographs, photographs, nagatives, microfilm, magnetic material,
atc.) to prevent damage from excessive light, astacking,
electromagnatic fields, temperature, and humidity.

8.0 SAFEXEEPING

8.1 HEASURES TO PRECLUDE ENTRY

(47)Heasures shall be established to preclude the eatry of unauthorized [‘1 ’7. 8'1
personnel {n the storage sres. (48)These shall guard against larceny .
and vandalism. qg I7| e.l




QA COMPLIANCE REVIEW CHECKLIST fLan 030
Page |31 of 244
Review
Review Resulls Organization's Resolution Dispo.
Sat - {Unsat -
_ Review Requirements per NNWSI/88-9 Rev. 2 Para No.|Para. No. - - Comments Acc.|Rej. Reason Acs. |Rey
X
Y4

9.2 REPLACEMENT, RESTORATION, OR SUBSTITUTION

(49)Heasures shall be taken to provide for replacemsnt, restoration, or
substitution of lost or demsged records. These measures shall be asccosplished
within 90 days following determination that either a record has been lost or a
record has been damaged to a degree that it is no longer complete or legible.

9.0 CORRECTED INFORMATION IN RECORDS
9.1 HETHOD
(S0)Records wmay be corrected in accordance with written procedures that
provide for appropriate review or approval by the originating organization.

9.2 IDENTIFICATION

(51)The correction shall include the date and the identification of the
person asuthorized to issue such correction and shall not obliterate the

corrected data,

10.0 STORMGE FACILITY

(52)The following requirements apply to both p

record storage facilities,

t and tenmp ' 4

49 17.8.2.

50| ha.l
51 17.49.%
52 17.10
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10,1 CONSTRUCTION AND MAINTENANCE OF FACILITY
(33)Records shall be stored in facilities constructed and maintained in » 5'3 17'10"
manner that minimizes the risk of damsge or destruction from natursl K
disasters, such as winds, floods, or fires; environmental conditions such as !
high and low temperatures and humidity; and infestation of insects, mold, or
rodents.
10.2 METHODS
(S4)The two satisfactory methods of providing storage facilities are 5_‘1 I7.I0.Z )

(1) single and (2) dusl; these are detailed in the following sactions.
10.2.1 SINGLE FACILITY

(55)Design and construction of a single record storage facility shall meet
tha following critecia:

o It shall have reinforced concrete, concrete block, masonry, or equal
construction.

o It shall have a tloor and roof with drainage control and if a floor
drain is provided, then a check valve (or equivalent davice) shall be
included,

o It shall have doors, structures and frames, and hardware that shall
be designed to comply with the requirements of a minismm two hour
fire rating.

55

N/

F4S wi// meet the
reguirements for +he

a”&rha-}-;ve s'lr:j'?l.
"‘adli‘h’ (Parq /0.7..2)
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Sealant shall be applied over wslls as a moisture or condensste
barzier.

Surface sealant shall be placed on the floor to provide a hard
wearing surface to minimite concrete dusting.

It shall have foundation sealant and provisjons for drainsge.
it shall have forced-air circulation with a filtration system.
It shall have a fire protection system.

Only those penstrations used exclusively for fire protection,
commumnication, lighting, or temperature and humidity control are
sllowed. All such penetrations shall be sesled or danpered to comply
with the minismwm two-hour fire protection rating.

The construction details shall be reviewad for adequacy of protection
of contents by a person who is corpetent in the technical field of
fire protection and fire extinguishing.

If the facility 1s located within a building or structure, then the
environment and construction of that building can provide a portion
or all of these criteria.

Acc
X
/4
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10.2.2 ALTERNATE SINGLE FACILITIES
{S6)The following are acceptable alternatives to the criteria for a single 56

facility:

o Two-hour fire ‘utod vaylt that meets National Fire Protection
Association (NFPA) 232-197S,

© Two-hour fire rated Class B file containers that meet the
requirements of NFPA 232-197S.

o Two-hour fire rated flle room that meets the requiremsnts of NEPA
232-1975 with the following additional provisions.

= M early-warning fire detection and sutomatic fire suppression
capability with electronic supervision at a constantly attended
central station.

=~ Records storage in fully enclosed matal cabinets,

~  Mdequate access and aisle ways.

- Work that is not associated directly with record storage or
retrieval shall be prohibited in the file room.

~ Smoking, eating, or drinking shall be prohibited in the file room.

- Two-hour fire rated dampers or doors in all boundary penetrations.

R.102
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10.2.3 DUAL FACILITIES
(ST If storage at dual facilities for each record is provided, then the s .
facilities shall be at locations sufficiently resote from each other to 57 N/k F"‘- vses 2 5"32'2’
eliminate the ch of exp to a similtanecus hazard. (S8)Neither 58| N/n Sthor aJL acili 7
facility is required to satisfy the requirements of Paragraphs 10.2.1 or
10.2.2 but shall meet the other requirements of this document. '
11,0 RETRIEVAL
11.1 PROVISIONS
(59)Storage systems shall provide for retrieval of Iinformation in £;Ci l-7 " '
accordance with planned retrieval times besed upon the record type. (60)Final A
reports shall contain a listing, by unique number or other designation, that ‘O l7'""
ensbles prowpt cetrieval of all documents used to compile or evaluste the 6' '7.""
repott. (61)This listing shall include, as a minimwm, all referenced
documents, peer review or other review d s, v des, dats sheets, (’z l?o".'
procedures, and test plans, (62)All dociwments referenced by final creports,
except readily available references such as encyclopedias, dictionaries,
enginears handbook, etc., shall be retrievable from the Records Hanagement
Systeam (RMS) . )
11.2 PERSONNEL
(63)A 1list shall be maintained that designates those personnel who shall é3 ‘7 " 1
elle

have access to the files,
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11.3 MCCESSIBILITY
(6d)Records meintained by a Participating Orgenization or Hevada Test Site
(NTS} Support Contractor st their facility or other location (on an interim or
other basis) shall be accessible to the W#0 or its designated alternate.
12.0 DISPOSITION
12.1 ACCESSIBILITY AT VARIOUS LOCATIONS
{65)Records that are accumulated st various locations, prior to transfer,
shall be made accessible to the W®O either directly or through the procuring
organization,
12,2 CUSTODIAN
(66) The custodian shall inventory the submittals, acknowledge receipt, and
process thase records in asccordance with this document or the procedures
implementing this dociment.
12.3 REQUIREMENTS OF REGULATORY AGENCIES
(67}Various requlatory agencies have requirements concarning records that

are within the scope of this document. (68)The most stringent requirements
shall be used to determine final dispositions.

¢y

65

CeN702, %

7

¢o

17.11.3

17,01

17.13
171>

X
Za




QA COMPLIANCE REVIEW CHECKLIST

N-QA 030

12/68
_ Page 137 of 244
Review
Review Resulls Organization's Resolution Dispo.
. ) Sat - |Unsat -
. Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments .|Rei. Reason Act |iey

SECTION XVIII

ADLITS

1.0 GENERAL REQUIREMENTS

{1)All Nevada Nuclear Waste Storage Investigations (NNWSI) Project activi-
ties will be subject to planned and scheduled internal and external audits to
assure that procedures and activities comply with the overall Quality Assur-

ance (QA) program and to determine their effectiveness. (2)Esch NSI Project i

participant shall include in their Quality Assurance Program Plan (OAPP) &
system of planned, periodic sudits to provide an objective evaluation of the

quality-related practices, procedures, Iinstructions, aectivities, and items

including the review of o ts and ds to that the QA progcam is
effective and properly fisplemented. (3)The audits shall be performed in
accordance with written procedures using checklists by appropriately trained
personnel who do not have direct responsibility for performing the activities
baing audited. (4)Audit results shall be documented, reported to, and reviewed
by responsible g t. (5)Tracking systems shall be instituted for audit
tfindings to assurea that all findings are appropriately addressed and to
identify quality trends. (6)JAll deficiencies, nonconformances, and potential
mality problems identified during the audit are to be documented and
monitored until wverification of effective corrective action is made. {(7)The
audited otrganization shall describs in a formsl report the corrective action
to be taken to address findings, and shall submit the report to the auditing
organization and their own responsible g t.

(8)Followmup action, including verification of corrective action or reaudit
of specific areas, shall be performed.

~eNLWN —
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1.1 WNWST PROJECT AUDITS

(9)The NWSI Project audit program will be executed at the Project level
by the Waste HMansgement Project Office (W@O) and at the activity level by
individual Participating Organizations and NTS Sugport Contractors.

1.1.1 wWe0 AWITS

(10)The SAIC/TEMSS Project QA Department shall develop a schedule defining
‘the WMPO sudits planned for each (fiscal year. (11)This schedule shall be
spproved and issued by the W0 as an annual planning document. (12)As a
minimum, WPO shall audit all WMMSI Project participants annually. (13)The
audits shall cover the entize scope of the participants’ QAPP. (14)Additional
audits may be conducted when a unique need arises or when an audit is request-
ed by a Participating Organization or WNTS Support Contractor. (15)Partic-
ipating Organizations and NTS Support Contractors shall be audited to verify
the effecti ani adequacy of isplementation of all elamsnts of their
tespective QAPPs and this OA Plan. (16)These audits will eliminate the need
for Participsting Organizations or WIS Support Contractors to conduct audits
of each other. (17)Representatives of the Participsting Oxganizstions, or NTS
Support Contractors, or both mey be invited to participate in a W0 audit
when the audited organization’s activities are of mutual interest. (18)Copies
of auwdit documants for the W®O asudits shall be sent to the asudited
organization. (19)The WMPO shall slso conduct internal audits, which cover the
complete WMPO QAPP and this QAP, on an annual basis.

10
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1.1.2 PARTICIPATING ORGANIZATION AND NTS SUPPORT CONTRACTOR AUDITS
(20)Each Participating Organization and NTS Support Contractor shall 20 ‘8 '
conduct intermnsl (covering their entire QAPP, on an annual basis) and extermal '
{direct subcontractor) audits of activities under its direct control, but they .ZI l?"
will not conduct audits of esch other. (21)These audits will be scheduled, 22 1%l
planned, conducted, and reported as described in their respective QAPPs and 23 ‘8 '
this Quality Assurance Plan (QAP). (22)External and internal audit schedules, ¢
dates, and changes thereto, shall be sent to the SAIC/TSMSS Project QA
Department (QA Verification Division Manager). (23)Audit schedules shall
identify the date of the asudit, the activities to be asudited, and the
tequirements to which the activities are to be audited.
-
1.2 SCIAEDULING
{24) Intermal and external QA audits, shall be scheduled in a manner that 24118.2
shall provide coverage and coordination with ongoing QA program activities.
(ZE)MM’.: shall be scheduled at a frequency commensurate with the status and 2.5- lg'l
importance of the activity and shall be initiated early enough to assure zc '8,1
effactive QA. (26)Fach NMWSI Project Participant shall perform or srrange for .Z., l? 1-
annual evaluations of suppliers., (27)This evaluation shall be documented and *

shall take into account, where applicable, (1) review of supplier furnished
documents and records such as certificates of cont £
notices, and corrective actions: (2) results of pravious source verifications,
sudits, and receiving inspections: (J) opearsting experience of identical or
similar products furnishead by the samwe supplier: and (4) results of sudits
from other sources, e.g., customer, ASHE, or NRC aundits.
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1.2.1 INTERNAL AUDITS

(28)Applicable elementa of an organization’s QAPP shall be sudited at
least annually or at least once during the life of the sctivity, whichever is
shorter. (29)The scope of the audit shall be established by: considering the
results of any previous sudits, the nature snd frequency of identified
deficiencies, and any significant changes in p 1 ganizatfion, or in
the OA program.

X
o
N

1.2.2 EXTERNAL NDITS

(30)Elements of an external organization’s QA program shall be asudited at 30 '8 1
least anpually or once during the 1life of the sctivity, whichever is the 3| !
shorter peciod, with the following exception: (31)If the activity is less than ,g'l

four months in duration, an audit is not required to be performed unless an
audit is necessary due to the cosplexity or isportance of the activity being
pecformed.

(32)The justification for not performing audits of vendors whose activities 31 ‘ ?.z
are less than four wonths in duration shall be docuwented and approved by the
responsible QA Managar prior to implementation of the activity. (J33)A copy of 3} '8'1
the documented justification shall be provided to the Yucca Mountain Project
Office POM.

1.2.3 JOINT AUDITS

(34) It more than one purchaser buys from a single supplier, a purchaser 3'* ‘g.l
may either perform or arrange for an audit of the supplier on behalf of itself 5 '? 2
and other purchasecrs to reduce the nuwher of externsl audits of the supplier. 3 ¢

()5)The scops of this audit shall satisfy the needs of sll of the purchasers, - N/
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and the audit report shall be distributed to all the purchasers for whom the 36 '? 1
audit was conducted. (36)Nevertheless, esch of the purchasers relying on the ’
rasults of an sudit pexformed on behalf of several purchasers remsins
individually responsible for the adequacy of the audit.
1.3 PREPARATION
Preparation for an audit shall include the items listed below.
1.3.1 ANDIT PLAN
(37)The auditing organization shall develop and document an sudit plan for X7 '9,3
each avdit., (30)This plan shall identify the audit scope, requirements, sudit 38 ‘? 3
personnel, activities to be audited, organizations to be notified, applicable '
documents, schedule, and written proced: or checklists. ’
1.3.2 PERSOMIEL
(39)The suditing orqanization shall select and assign suditors who are 3(1 ‘g' 3
independent of any direct responsibility for the performance of the activities
that they are to asudit. (40)If the audit is to be an internal one, then the qo ‘903
fmrsonnel who have direct responsibility for performing the activities to be ql ’8.3

audited shall not ba involved in the selection of the audit team. (41)Audit
rersonnal  shall have sufficient authority and orqanizational freedom to make
the audit process msaningful and effective. Appendix F defines the
requirements for the qusiification of QA sudit personnel.
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1.3.3 SELECTION OF AUDLT TEAM
(42)An  audit team shall be identified before the beginning of esch audit. qz '? 3
(43)This team shall contain one or more auditors snd shall bave an individual '
qualified as a lead auditor who organizes and directs the sudit, coordinates qs ‘3,3
the preparation and issuance of the audit report, and evaluates the responses. q‘i ,? 3
(44)The audit team leader shall identify the technical specialists, if any, .
who will participate in the sudit and include this information in the audit 4ysi 18,3
plan, (45)hudit team members selected to participate in audits for technicsl
_consideration purposes shall have appropriate technical expertise er l“‘ lg'}
experience in the work being sudited. (46)Multidisciplinary sudit tesms shall l‘7 ‘8'3

‘ba  enployed when activities to be sudited involve more than a single technical
area. (47)The audit team leader shall ensure that the audit team is prepared
before the audit begins.

1.4 PERFORMANCE

(48) Audits shall be performed in sccordance with written procedures using
checklists as early in the life of the activity as practical and shall be
continued at intervals consistent with the schedule for accomplishing the
activity., (49)Elements that have been selected for audit shall be evaluated
against specified requirements including a review of corxective actions taken
on deficiencies in the srea being audited that were identified during previous
sudits., (50)Cbjective evidence shall be examined to the depth necessary to
determine if these elements are adequate for effective control and to deter-
mine whether or not thay are being isplemented offectively. (51)The audit
results shall be documented by audit personnel and shall be reviewed by manage-
ment having responsibility for the ares audited. (52)Conditjons that require
prompt corrective action shall be reported ismedistely to the management of
the audited orgsnization. (53)Audit findings will be teviewed with the auvdited
organizations at a closing meeting.

8
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information, as appropriate:
o Description of the audit scope.
o Identification of the auditors.
o ldentification of persons contacted during audit activities,

o Summary of audit results, including a statemsnt of tha effectiveness
of the QA program elemants that were audited,

o Description of each reported adverse audit (finding in sufficient
detatl to enable corrective action to be taken by the audited
organization.

1.6 RESPONSE

{S6)Hanagament of the audited organization or activity shall investigate
advarse audit findings; determine root cause; schedule corrective action,
including to pr recur ; and, within thirty calendar days of
teceipt of the audit report, notify the appropriate organizastions in writing
of action taken or planned. (57)The adequacy of audit responses shall be
evaluated by or for the auditing otganization.

5¢
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1.5 REPORTING
(sim.. audit report shall be signed by the audit team leader and should Ly 1%.5
be issued within 30 calendar days. (55)This report shall include the following 55 lgs‘
- L
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shall be reported to ponsible g t for review, assessment, and
appropriate action.

1.8 RECORDS
1.8,1 AUDITS
(61)As a minisum, audit records shall include the following:

o Identification of the organization(s), activities, or items audited
and the individual (s) contacted during the audit(s).

o Description of any deficiencles, nonconformances, and potential
quality problems identified.

o Audit plans, audit reports, written replies, and the record of
completion of corrective action, and close-out of the audit.

1.8.2 PERSONNEL RECORDS

(62)Records of personnel qualificstions for Auditors and Lead Auditors
performing audits shall be established and maintained by the employer.
flecords for each Lead Auditor shall be msintained and updated annually.

Al
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1.7 FOLLOW-UP ACTION
(38)Follow-up action shall be taken to determine whether or not corrective 5'8 '9 7
action has been accomplished as scheduled and shall be verified by the audit- *
ing organization. (39)An analysis of sudit results shall be performed by the 5" ‘9'7
QA organization to identify quality trends. (60)The results of the analysis ¢O0 I8,7
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2.0 SURVEILLANCES

(63)The MWSI Project audit program shall be suppl ted by independent (‘3 19 IO
surveillance activities. (64)The purpose of a surveillance is to monitor or '
observe items or activities to verify conformance to specified requirements. 6"{ ‘?l lo
(65)These surveillances shall be conducted by the W®0, the Participsting ('5 'g .}D
Organizations and the NTS Support Contractors, and shall be either scheduled :
or impl ted on & random basis.

(.“)Heunr" for the surveillance of site hwntha'uon sctivities shall c‘ lg' Io
be established and ted in J with procedures prepared by the ’O
orqanization performing the activity. (67)Surveillances shall be scheduled and ‘7 lg'
conducssd based on the activity’s relstive inpect or importance, or both, to ‘8 ‘g,’o
the WWISLT Project. (68)ALl deficiencies, £ , &and potential

quality problems identified during surveillances are to be documented and
monitored wuntil verification of effective corrective action is made. Specific
raquirements applicable to surveillance activities are as follows:

2.1 PLANWING

(69)Surveillances are to be performed to wrxitten checklists or 6‘1 ‘g' ’0.' ]
surveillance plans whenever practical. (70)The documentation shall identity
characteristics, methods, and acceptance criteris, shall provide for recording 70 '?1,00,
objective evidence of results, and accuracy of the equipment necessary to 7[ 'g‘ ’o'l

perform surveillance. (71)The specification of acceptance criteria related to
surveillances may be as simple as “to verify proper implementation of
procedures® or "to verify conformance to requirements®,
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supervisors who are responsible for the work being surveilled.

2.3 RECORDS

(13)As a mininum, mmuh.nco records shall identify the following:

(]

Item or activity.

. Date of surveillance.

Name of individual performing the surveillance.

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

Deacription of any deficiencies, nonconformances, and potential
quality problems identified during the surveillance. Nonconformances
shall be handled in accordance with the requirements of Section XV or
XVI, a3 spplicable.

Surveillance criteria.

Equipment used during the surveillance.

Results,

Accept.ance statement

73
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2.2 REPORTING INDEPENDENCE
(12) Surveillance personnel shall not report directly to the immediate 71 ‘e IO'?-
[}
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TERHMS AND DEFINITIONS
These. Terms and ’

ACCEPTANCE CRITERIA: Specified limits defined in codes, standards, or other
taquirement documents placed on characteristics of an item, process, or
service.

ACCESSIBLE ENVIROWMENT: (1) the atmosphere; (2) the land surface:; (3) surface
wster: (4) oceans: and (3) the portion of the lithoaphere that is outside the
controlled areas. ’

ACTIVITIES THAT AFFECT QUALITY: Deeds, actions, work, or pecformance of a
specific function or task. The WMAMSI QA Program applies to activities
affecting the quality of all systems, structures, and cosponents important to
safety, and to the design and characterization of barriers ismportant to waste
isolation. These activities include: site characterizastion, facility and
equipment  construction, facility operation, performance confirmation,
parmanant closure, and decontamination and dismantling of surface facilities
as they relate to items fmportant to safety and barriers important to waste
isolation. The OA Llevel I requirements of this OA Program spply to all
activities affecting the quality of structures, systems, and components
important to safety and engineered barriers isportant to waste isclation.
These activities include: designing (including such activities as safety
analyses, laboratory testing of waste package materials to characterize their
pearformance, and perl ts), purchasing, fabricating, bhandling,
shipping, storing, cleaning, erecting, installing, inspecting, testing,
operating, maintaining, repairing, and modifying. These types of activities
do not need to be identified as part of the Q-list nor do they require QA

APP?J iX
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level assigrment. However, activities velated to natural barriers important
to waste isolation shall be identiCied and listed on a Q-list. These
activities include: pert ts, site characterization testing,
and activities that may impect the waste isolation capebility of the matural
barrier. Exarples are site characterization activities such ss explorstory
shaft construction, botehole drilling, and other activities that could
physically or chemically alter propsrties of the natural barriers in an
adverse way. '

ACTIVITY: Any time consuming effort (operation, task, function, or service)
which influences or affects the ‘schievement or verificstion of the objectivas
of the MNNST Project as depicted in the WBS Dictionary.

AP - NNWSE Administrative Procedure: An  jsplementing procedure which
identifies the interface contxol methods which govern Project-wide systems and
are ‘hplunntod by all Project participants. Administrstive procedurss that
implement QA requirements are identified with s "Q" suffix (i.e., AP 1.1Q).

AUDIT: A planned and documented activity performed to determine by
invastigation, examination, or evaluation of cbjective evidence the adequacy
of and compliance with established p o . codes, standards, instructions,
drawings, and other aspplicable requirements, and the effectiveness of
implementation. An  andit should not be confused with surveillance or
inspection activities performed for the sole purpose of process control or
product acceptance.

See. Pajz, “l?
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MNTHENTICATION (QA RECORDS): Authentication ls the act of attesting thet the
information contained within & document is accurate, cosplete, and sppropriaste
to the work asccomplished. Muthentication is accosplished by one of the
following methods: (1) » stamped, initisled, or signed, and dated documant;

(2) & stat t by the responsible individusl or organization; or (3) fssuing
4 document which is clearly identified as a statement by the reporting
individual or organization. A d t t b a Quality Assurance (QA)

record until it has been suthenticated.

NUXILIARY SOFTWARE: (1) Software that msy be essily and exactly werified, snd
that performe a sisple function such as coonversion of units, change in data
formst, or plotting of data in support of primary snslysis softwere. (2) A
stzeam of ands or + of st of d ted to utilize

system maintained software im which the system wmeintained software generates
reportable results. Auxiliary software does not generate primary data.

BARRIER : Any material or structure that prevents or substantially delays the
movaments of water or radlionuclides.

BASELINE: As used for computer software: (1) The stage of computer software
at a cowpleted and reviewed phase of the software lifecycle; (2) Approved
documentation generated within or as a result of cospleting a phase of the
software life cycle. :

CERTIFICATE OF OONFORMANCE: A document signed by an authorized individusl
that certifies the degree to which items or services meet specified require-

ments.

SQL PQJ!_ ILl7
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CERTIFICATION: The act of determining, werifying, and attesting in writing teo
the qualifications of personnel, p . P dures, or itese in accordance
with specified requirements.

CHARACTERISTIC: Any property or attrilwte of an fitem, process, or service
that is distinct, describable, and measurable.

COMMERCIAL GRADE ITEM: An item satisfying all of the following requirements:

1) The item is not subject to design or specification requirements that
are unique to Hined Geologic Disposal Systems;

2) The item is to be ordered from the msnufacturer/supplier on the
basis of specifications set forth in the manufacturer’s pulilhhod
product description, i.e., cataleg.

3 The item is used in applications other than Mined Geologic Disposal
Systemas. -

(OMPUTER MODEL VALIDATION: Assurance that s model as esbodied in a puter
code is & correct representation of the process or system for which it is
intended (NREG-0856). Usually accomplished by comparing code results to (1)
physical dats, or (2) a verified or validated code designed to perform the
same type of analysis (e.g., benclmarking with a validated code). Peer review
may be used for code walidation if it is the only available means for
validating a code.

See. Pa\c)e_, 147
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COMPUTER  OODE VERIFICATION: A that a computer code correctly performs
the operations specified in a numericel model (NUREG-0856). Ususlly
accomplished by cospsring code results to (1) a hand calculation, (2) an
analytical solution or approximstion, or (3) a wverified code designed to
pecform the same type of analysis (benclwerking).

CONDITION ADVERSE TO QUALITY: An all-inclusive term used in reference to any
of the following: failures, mslfunctions, deficiencies, defective iteme, and
nonconformances . A significant condition adverse to quality is one which, it
not corrected,”'could have a serious effect on safety or opersbility.

CONFIGURATION HANAGEMENT: Rs used for cowmputer software: (1) A system for
orderly control of software, including metbods used for labeling, changing,
and storing software and {ts associated documentstion. (2) The systesatic
avalustion, coordination, approval or disapprovsl, and implementation of all
agproved changes in an item of software after establishment of its
eonfiguration. ’

CONSEQUENCE  ANALYSIS: A wmethod by which the q of an t are
calculated and expressed in some quantitative way, e.9., woney loss, deaths,
or quantities of radionuclides released to the ible envir t.

CONTAINMENT : The confinement of radicactive waste within a designated
boundary.

CONTAINMENT, PERIOD OF: Known as the period during the first several hundred
years following petmanent closure of the geologic repository in which radia-
tion and thermal levels are high and the uncertainties of ensuring repository
porformance are great. During this time, spacial emphasis is placed upon the
ability to contain the wastes by waste packages within an engineered barrier

system,

SQL Pa\je, “"7
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CONTRACTOR:  An organization under contrasct te provide supplies, construction,
or services.

CONTROLLED AREA: The surface location, which is to be marked by suitable
monuments, that extend horizontally no wore then 5 kilaometers in any direction
from the ovter boundary of the underground facility and the undexlying
subsurface, which is an area that has been committed to use as & geologic
tepository and from which incompatible activities would be restricted
following permanent closure. The controlled srea is also known as the site.

CONVERSION REPORT: A written description of all modifications made to the
original code or an externally available existing code after it is acquired.

TORRECTIVE ACTION: Heasures taken to rectify conditions that are adverss to
quality and, where necessary, to preclude repetition.

CORROBORATIVE DATA: Existing data wused to support or substantiate cother
existing data.

CPEDIBIE EVENT OR CREDIBLE ACCIDENT: An event or accident scenario which
needs to be considered in the design of a geologic repository.

DESIGH: The act of developing designs for construction or of analyzing the
performance of repository engineered structures, systams, cosponents, and
natural barriers. Design documentation includes, but i3 not limited to,
drawings, specifications, test plans, design reports, test reports, system
design descriptions, configuration status listings, . design manvals, and
manvals describing computer programs used for design or performance analysis,

Sge, Pa:)Q, ""7
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DESIGN INPUT: Those criteria, Paramsters, bases, or other design requirements SQ,C_ R‘ . ,q7

upon which the detailed final design s based.
DESIGN OuUTPUT: Documents, such as drawings, spacificstions, snd others that
define technical requirements of structures, syst » and . ts.

DESIGN PROCESS: Technical and 9 t pr that with
identification of daesign input and that lead to and include the lssuance of
design output documents.

DEVIATION: A departure from specified requirements.

DISPOSITION: ° The action taken to resolve a monconforming condition and to
tastore acceptable conditions.

DOCUMENT 3 Any written oxr pictorial informstion describing, delining,
spacifying, reporting, or certifying activities, requiremants, procedures, or
tesults. A documant s not considered to be s Quality Assurance Record until
it satisfles the definition of a Quality Assurance Record as defined in this

Arpendix.

NOE: The U.S. Department of Energy or its duly authorized representatives.
FNGINEERED BARRIER SYSTEM: The waste package and the underground facility.

FNGTNEERED ITEM: Ay structure, system, or cosponent identified in design
documents &s being a functional part of the completed facility.
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EXISTING OATA: Data developed prior to the implementation of a 10 CrR 60,
Subpart G QA program by DOK and its contractors, or data developed outside the
DOE repository program, such ss by oil cospanies, national laborstories.
uwniversities, or data published in technical or sciantific publications.
Existing data does not include inf tion which is pted by the sclentific
and gl ing ity as established facts (e.g., engineering handbooks,
density tables, gravitational laws, etc.).

EXTERNAL AUDIT: An audit of those portions of another organization’s QA
program that 1i» neither ender the direct control nor within the organizational
structure for the auditing organization,

FINAL DESIGN: Agproved design put d ts and app d changes thersto.
gt

FUNCTIONAL  CHARACTERISTICS: Those attributes of a repository or its

structures, esystews, and P ts that detemmi its pecxt with

respect to safety, relisbility, operability, and other design criteria
astablished in the OGR Program or other Federal regulatory documents,

GEOLOGIC REPOSITORY: A system that 1s either intended to be used for or may
be used for the disposal of radicactive wastes in excavated geologic media. A
qgeologic repository includes the geologic repository operations area and the
portion of the geologic setting that provides isolation of the radicactive
waste.

GEOLOGIC REPOSITORY OPERATIONS AREA: A high-level radiocactive waste facility
that is part of a geologic repository, including both surface and subsurface
areas, in which waste handling activities are conducted.

See PGJL. 147
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IMPORTANT 10 SAFETY: Those engineered structures, systems, and mt..

that are essentisl to the prevention or mitigation of an accident that could
result in a radiation dose to the whole body, or any organ, of 0.5 rem or
greater at or beyond the t boundary of the unrestricted area at any time
until the conpletion of permanent closure.

IMPORTANT TO WASTE ISOLATION: The barriers that must meet the criteria that
addrmss long-term performance of the engineered and natural barriers to pre-
vent the release of radionuclides from the site to the accessible eavironment
(l.e. for achieving the postcl perf objectives in 10CFRE0, Subpart
E).

INDOCTRINATION: Instruction provided to persoanel for familiarization with
programmatic and work-oriented documents applicsble to the assigned sctivity.

INSPECTOR: A person who performe Lnspection activities to verify whether or
not an item or activity conforme to specified requirements.

INSPECTION: Examination or mesasurement to verify whether an item or sctivity
conforms to specified raquirements.

INTERMAL AMIDIT: An audit of those portions of an organization’s QA program
that 4is retained under its direct control and within its organizational
structure.

ISOLATION: Inhibit ing the transport of radicective materials so that amounts
and concentrations of this material entering the ible envi t will
ha kept within prescribed Limits.

Aj;
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ITEM: Ao all-inclusive term that is used in place of any of the following:
appurtenance, bly, P t oquipment, maeterial, wodule, part,
structure, subassembly, subsystem, system, unit, and prototype hardware. This
teom includes magnetic media, snd other msterials that retain or support data.

LIFETIME RECORDS: Quality Assurance Records that furnish evidence of the
quslity and completeness of data, items, and activities affecting quality.
ALl NNNSI Project QA Records are classified as Lifetime Records.

HATERIAL: A term that includes items plus any hardware or geologic samples
eithar wused in or resulting from h and development or site
investigations on the WMSI Project. Hardware and geologic specimens include
but are not limited to test apparatus or equipment, special nuclesr material,
cores, geologic sasples, wster and gas sanples, etc. '

MEASURING AND TEST EQUIPHENT: Devices or systems used to caljbrate, msasure,
gage, test, or inspect, in order to control or to scquire data to verify
"conformance to a specified requireswnt, or to establish characteristics or
values not previously known,

NWSTI  PROJECT  PARTICIPANTS: An all inclusive term used to describe
(generically) the various organizations involved in the MMSI Project. This
term includes the W0, Participating Organizations, and WNTS Support
Contractors. These organizations are required to have a WPO spproved Quality
Assurance Program Plan (QAPP) for the conduct of their activities.

MWSTI  PROJECT PERSONNEL: All U.S. Department of Energy Participating
Otganitations, and NIS Support Contractor personnel involved in MMSI Project
activities.

See RJL 147
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MMST  PROJECT QUALITY ASSURANCE PLAN (OAP): The document that describes the
planned, systematic quality assurance requirements that are applicable to the
MMSL Project,

MMSI PROJECT WORK BREAKDOWN STRUCTURE (WBS) DICTIONARY: A controlled
document which establishes a product oriented framswork for organizing and
defining wotk to be sccomplished.

NONCONFORMANCE : A deficiency in characteristics, documentation, or procedure
that renders the quality of an item or activity unacceptable or indetemminate.

NON-MECMANISTIC  FAILURES: Postulated failures which are not based on
praviously observed models or mechanisms but which are assumed to provide
conservatism in safety sssessmmnts,

NTS: Nevada Test Site

TS SUPPORT CONTRACTOR: Organizations that ars directly under costract to
DNE/NV for activities at the NTS and other locations.

CRJECTIVE EVIDENCE: Any documented statement of fact, other information, or
record, either quantitative or qualitative, that pertains to the quality of an
item or activity, based on observations, mmasurements, or tests that can be
verified.

OPERATIONS, PERIOD OF: Includes the time during which emplacement of wastes
nccurs; any subsequent period before parmanent closure during which the
emplaced wastes are retrievable; and permanent closure, which includes sealing
of shafts.

See. R’je. 47
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TWERVIEW: An analysis and t by 9 t of the pe, status,
sdequacy and effectiveness of Program quality schievement and assurance
activities. Overview encompasses effecti ts, technical

reviews, readiness reviews, audits, and surveillances, as appropriate.

OWNER : The person, group, pany, agency, or corporation that has or will
have title to the repository.

PARTICIPATING ORGANIZATION: This term applies to the following: (1) the
goverrmant agencies external to the DOE, (2) mnational laboratories, and
(3) organizations psrticipsting directly in MWISI Project activities.

PEER: A peer is a person having technical expertise in the subject matter to
hbe reviewed (or a critical subset of the subject matter to be reviewed) to a
degree st lesst equivalent to that needad for the original work.

PFER REVIEM: A documented critical review performed by persomnel who are
independent of th who perforwed the work but who have technical expsrtise
at.  least equivalent to those who perforwed the original work. Pesar reviews
are in-depth, critical reviews and evaluations of documents, material or data
that require interpretation or judgment to verify or validate assuwptions,
plans, results or conclusions or when the conclusions, msterial or data con-

tained in a report go beyond the existing state of the art.

A pear review s an in-depth critique of assumptions, calculations,
extrapolations, alternate  interpretations, methodclogy, and acceptance
criteria employed, and of conclusions drawn in the, original mtk._ Peer
teviewas confirm the adequacy of work. f{n contrast to peer review, the term
*technical review® refers to a review to verify compliance to predetemined
requirements: industry standards; or common scientific, enginsering, and
industry practice,

See_ P“JL 197
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FPEER REVIEW GROUP: A peer review group is an sssembly of peers reprssenting
an  appropriate spectrum of knowledge and experience in the subject matter to
be reviewed and should vary in size based on the subject matter and ixportance
of the subject matter to safety or waste isolation.

PFER REVIEW REPORT: A & ted in-depth report of the procesdings and
findings of a peer review.

FERFORMANCE  ALLOCATION: This term applies to the process of deriving
subsystem and cosponent performence goals from performance cbjectives. A
systamstic process of assigning confidence levels with their desired,

associsted pecformance goals for the mined geologic disposal systems,
subsystems, and components.

PERFORMANCE ASSESSMENT: The process of quantitatively evaluating component
and system behavior, relative to contaimment and isolation of radicactive

waste, to determine compliance with the numerical criteria associated with 10
CFR Part 60,

CERMANFNT CLOSURE: The sealing of shafts and boreholes. Permanent closure
represents the end of active human intervention with respect to the engineered
harrier system.

SFRFORMANCE CONF IRMATION: The program of tests, experiments, and analyses
that 1is conducted to evaluate the accuracy and adequacy of the information
used to determine with reasonable assurance that the performance objectives
for the period after permanent closure will be met,

See Pa\je. 147
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FRINCIPAL  INVESTIGATOR  (PI): The individual who bhas the technical S(’.e. P“JQ- / l'7 . ‘
responsibility for a particular technical task. This responsibility includes, S
but is not limited to, planning and cost control, the day-to-day technical | ]

direction and control of the item or activity, snd the assembly of a support {
team to asccomplish the item or activity., This tetm may be synonymous with ' ‘ {
task leader or project engineer depending upon the MWST Project Participant .

PROCEDURE : A document that specifies or describes the way in which an
activity is to be performed.
r

PRIMARY DATA: Information that can be shown to have been acquired and
contiolled in & manner consistent with all agplicable Quality Assurance !
Lavel I requirements and is necassary for the resolution of the NRC ;
perfgumance objectives of 10CFR60 in accordance with the NMWSI Project lasues . R
Resolution Strategy. This includes information that has been qualified and
accepted in accordance with MNWSI Project AP 5.9Q, “Acceptance of bate and \

Data Interpretations not Developed Under the MNWWSI Project QA Program.” ‘\ . \

FROCUREMENT DOCUMENT : Purchase requisitions, purchase orders, letters of .
intent, work authorization letters, drawings, contracts, specifications, .
instructions, or any document thet provides a means by wvhich to acquire
prssession or owmership of items, or right to the use of services by payment. -

PURCHASER: The organization responsible for the establishment of procurement
requirements and for the issvance or administration, or both, of procurement
rdocuments.

Q-LIST: A list of qgeologic repository engineered structures, systems, and
components that have been determined to be important to safety, and engineered
barriers important to waste isolation that must be covered under the QA - /i

raquirements of 10 CFR 60, Subpart G.
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QUALIFICATION (OF DATA): A formal process intended to provide a» desired lm‘nl.
of confidence that data are suitable for their intended use.

QUALIFICATION (PERSONNEL) : The characteristics or abilities that are geined
through  aducation, training, ox experience, which are wmeasured against
astablished ryequirements, such as standards or tests, that qualify an
individual to perform a required function.

QUALIFICATION TESTING: Demonstration that an item meets design requirements.

QUALIFIED DATA: Data initially collected under a 10 CFR 60, Sulpsrt G quality
Assurance program or existing data qualified in accordance with Appendix G of
this QA Plan.

CUALIFIED PROCEDURE: An approved procedure that has been demonstrated to meet
the spacified requirements for its intended purpose.

QUALITY ACTIVITIES LIST: A list of those major activities conducted during
site characterization, construction, operation,or closure that relate to
natural barriers inportant to waste isolation. These activities, which saust
be covered under the 10 CFR 60, Subpart G Quality Aassurance program, include
data gathering, per- f(or s, and those activities that could

alfect a natuzal barrier’s ability to isolate waste,

QUALITY ASSURANCE: All those planned and systematic actions that are neces-
sary to provide ad te confid that the geologic repository and its

subsystems or subcosponents will perform satisfactorily in service.

See Pcije' 17
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QUALITY ASSURMNCE RECORD: An individual documant or other item that has been
executed, completed, and approved and that furnishes evidence of (1) the
quality and completeness of data (including raw data), items, and activities
affecting quality; (2) documsnts prepared and maintained to demonstrate
implementation of Quality Assurance pxogn- {e.9., audit, surveillance, and
inspection reports): (3} p J ts; (4) other documents such as
plans, correspondence, documsntation of telecons, specification, technical
data, books, wmaps, papers, photographs, and dsta sheets; (5) items such as
magnetic medla; and (6) other materials that provide data and document quality
reqardless of the physical form or characteristic. A completed record is a
documnt or item (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, by approval persomnel.

OUALITY ASSURANCE LEVEL I: those radiological health and safety related jtems
and. activities that are isportant to either i.toty or waste isolation and that
are associated with the ability of a geologic muclear waste repository to
function in a manner that prevents or mitigates the 7 of ap

or event that could cause undue risk to the radiclogical health and safety of
the public. Itams and activities important to safety ace those engineered
structures, systems, components, and related activities essential to the
ptevention or mitigation of an accident that could result in a radiation dose
sither to the whole body or to any organ of 0.5 rem or greater either at or
beyond the nearest boundary of the unrestricted area at any time until the
conplation of the permanent closure of the repository. Items and activities
important to waste isolation are those barriers and related activities which
mist meet the criteria that address post-cl pecf of the engi d
and natural barriers to inhibit the relesse of radionuclides. The criteria
for items or activities important to safety and waste isolation are found in
10CFR60, and 4O0CFR191.

SQQ. R‘\jl— 197
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QUALITY ASSURANCE LEVEL 1I: those activities and ftems related to the systems,
structures, and cosmponents which require a lewel of quality sssurance
sufficient to provide for reliability, maintainability, public and repository
worker nonrsdiological health and safety, repository worker radiotogical
health and safety and other operational factors that would have an impact on
DOE and WMPO concerns, and the envirorment.

QUALITY ASSURANCE LEVEL III: those activities and items not classified as QA
Lavels I or II.

OJA.LI'I'Y ASSURMIE PROGRMM PLAN (OAPP): The document that describes the
orqanization’s Quality Assurance Program, the spplicable QA requirements, and
defines how compliance with the QA criteria will be accomplished.

RADIONCTIVE WASTE: High-Level Waste (HLW) and other radiocsctive matecials
that are received for emplacement in s geologic repository.

PEADINESS REVIEW: An Independent, syst tic & ted review to determine
and inform mansgement of the resdiness to advance from one phase, process, or
activity into another. Readiness Reviews ara used to coordinate many elements
and provide attention to detail, to assure that the project is resdy to proceed
to the comprehensive review of a total project or a psrticular segment of the
project.

PECEIVING: Taking delivery of an item at a designated location.

RELIABILITY ANALYSIS: An analysis that estimates the reliability of a system
or camponent.

Gee pajo_ 197
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REPALR: The process of restoring a nonconforming characteristic to a con-
dition such that the cspability of an item to function reliably and safely is
unimpaired, even though that jitem still does not conform to the original
requirement .

REPOSITORY: See Geologic Repository Operations Area.

RETRIEVAL: The act of intentionally removing radioactive waste from the
underground location at which the waste had been enplaced previously for
disposal. '

RFEWORK : The process by which a nonconforming item or activity is made to
conform to the original requirements by completion or correction utilizing
sxisting spproved procedures.

RIGHT OF ACCESS: The rtight of a purchaser or designated representative to
enter the premises of a Supplier for the purpose of inspection, surveillance,
or Quality Assurance audit.

SCENARIO: An account or sequence of a projected course of action or event.

SCIENTIFIC INVESTIGATION: Any research, experiment, test, study, or asctivity
that {s performed for the purpose of investigating the natural barriers oc the
man-made aspects of the geologic repository, including the overall design of
tha facilities and the waste package. This will include, but will not be
restricted to, all geologic, tectonic, seismologic, hydrologic, climatologic,
geochemical, chemical, geophysical, physical, geomechanical, mechanical,
meteorological, metallurgical, envir tal, soci nomic, and tr P
tation studies of activities which are performed for, or in support of, the
investigation, exploration, site characterization, developmant of design
bases, licensing, construction, operation, monitoring, performance avaluation
and/or closurs of tha geologic repository.

SQ,Q_ Rl [ ’Ll7
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SCIENTIFIC NOTEROOK: A document which msy be used to provide a written record
of the results of scientific investigations and experiments when the work
involves a high degree of professional judgment or trial and error methods, or
bath. Thes= notebooks may be used in lieu of a technical procedure.

SFRVICE: The performance of activities that include but ars not limited to
site characterization, design, tabrication, investigation, inspection,
nondestructive examination, repair, or installation.

SITE: Location of tha controlled area.

SITE CHARACTERIZATION: The program of exploration and research both in the
laboratory and in the field that is undertaken to establish the geologic
conditions and the ranges of parameters af a particular site that are relavant
to the procedures undex 10 CFR Part 60. Site characterization includes
horings, surface excavations, excavation or exploratory shafts, limited
subsucface lateral excavations and borings, and in site testing at depth as
neaded to determine the suitability of the site for a geologic repository, It
dnes pot include preliminary borings and geophysical testing needed to decide
whether or not site chacacterization should be undertaken.

SPFECIAL PROCESS: A process, the results of which are highly dependent on the
roentrol of the process or the skill of the operators, or both, and in which
the specified quality cannot be readily determined by inspection or test of
the product.

SUPVETTLIANCE The act of monitoring or ohserving to verify whether or not an
item or activity conforms to specified requirements.

SCL PGIJQ. "17
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Fersonnel who are findependent of those who performad the work but who have
technical expertise at lesst equivalent to those who perforwed the original
work . Tachnical reviews are in-depth, critical reviews, analyses and
evaluation of documents, material or data that require technical verification
and/ox validstion for applicability, correctness, adequacy and completeness,

TECHNICAL REVIEW: A d ted t ble review performed by qualified Se_g_ R:je.. 197

TESTING:  An element of verification that is used to determine the capsbility
of an item to meat specified requirements by subjecting the item to a set of
physical, chemical, environmental, or operating conditions.

TRACEABILITY: The ability to trace the history, application, or location of
an item and like items or sctivities by means of recorded identification.

-
TRAINING: In-depth instruction provided to personnel to develop and
demonstrate initial proficiency in the application of selected requirements,
mathods, and procedurss, and to adapt to changes in technology, methods, or
o responsibilities.

IRIDERGROUND  FACILITY: The underground structure, including openings and
backfill materials, but excluding shafts, borsholes, and their seals.

N3E-AS-1S: A diaposition that is permitted for a nonconforming item or
service when it can be established that the item is satisfactory for its
intended use. ‘

VERIFICATION: The act of reviewing, inspecting, testing, checking, asuditing,
nr othetwise determining. and docummnting whether or not items, processes,
services, or documents conform to spacified requirements.

WALVER: Docwnented asthorization to depart from specified requirements. v/




QA COMPLIANCE REVIEW CHECKLIST

N-QA 030
12/68

Page /7 of ZYY

Review
Review Results Organization's Resolution Dispo.
Sat - |Unsat -
Review Requirements per NNWSH88-9 Rev. 2 Para. No.|Para. No. - Comwmnents Acc.|Rej Reason ﬁr_c l_k'_:!

WASTE MWANAGFMENT PROJECT OFTICE (W0): The organization to which the
U.S. Departmant of Energy, Nevada Operations Office (DOE/NV), has assigned the
responsibility of administering and coordinating the activities of various

Participating Organizations and NTS Support Contractors associated with the
MSI Project.

WASTE PACKAGE: The waste form and any containers, shielding, packing, and
othcr  absorbent materials . ismediately surrounding an individoal waste
container.

VALIDATION (QA RECORDS):  Validation is the act of teviewing & document or
document package to ensure it is cosplete, authenticated, reproducible, and
microfilmable.

See P@c 197
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APPENDIX B

DESIGN INPUTS

Design inputs include many characteristics and functions of an item or

system.

These inputs vary depending on the application; however, it is

desirable to consider at lesst the following listed inputs as they apply to
spacific items or systems of the repository:

. Interface requiraments

Basic functions of each structure, system, and component.

Perxf requi ts such as ity xating and system output.

Codes, standards, and regulatory roqultmnél including the applicable
issue, sgenda, or both.

Dasign conditions such as pressure, temperature, fluid chemistry, and
voltage. -

Loads such as seismic, wind, thermal, and dynamic.

Environmental conditions anticipated during storage, construction, and
oparation such as pressure, tesperature, humidity, corrosiveness, site
elevation, wind dizection, nuclear radiation, electromagnetic
radiastion, and duration of exposure,

including definition of the functional and
physical interfaces involving structures, systems, and components.

The Desian Inpuls
have ber-no inwr,apovra‘tlkl
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8. Materisl requirements including such ftems as thlllty,
electrical insulation properties, protective costing, and corrosion
resistance.

9. Mechanical . requirements such as vibration, stress, shock, and resction
forces.

10. Structural requirements covering such items as equipment foundations
and pipe supports.

11. Hydcaulic requirements such as punp net positive suction heads
(NPSH), allowable pressure drops, and allowable fluid velocities.

12, Chemistry requirements such as provisions for saspling and
limitations on water chemistry.

13, Electrical requirements such as source of power, voltage, racewasy
raquiremants, electrical insulation, and motor requirements.

14. Layout and arrangement requirements.

15. Operational remiirements under various conditions such as repository
startup, nommal repository operation, repository smergency operation,
special or infrequent operation, system ab 1 oc gency

repository decontamination, deconmissioning, and

opexation,
dismantling.

7
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16,

17.

19.

20,

21,

22,

23.

Instrumentation and contzol requirements including indicating
instruments, controls, and alarme required for operation, testing,
and saintenance. Other requirements such as the type of instrument,

installed spares, ge of » and location of indication
are included.
Access and  administrative control requirements for repository

socurity,

Redundancy, diversity, and separstion requirements of structures,
systems, and components.

fajilure effects requirements of structures, systems, and components
including a definition of those events and sccidants that they sust
be designed to withatand.

Test requirtements including pre-cperational and subsequent periodic
in-service tests and the conditions under which they will be
porformed.

Accessibility, maintenance, repair, and in-service inspection
requirements for the repository including the conditions under which
these will be performsd.

Personnal requirements and limitations including the qualification
and ouber of personnel available for repository operation,
maintenance, testing, and inspection, and radiation exposures ta the
public and repository pecsonnel, '

Transportability requiremants such as size and shipping weight,
Iimitation, and Interstate Commerce Commission regulations.

;
“
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24.

25,

26,

27,

28.

29,

30.

1.

J2.

Fire protection or resistance requirements.
Handling, storage, cleaning, and shipping raquirements.

Other requirements to prevent undue risk to the health and safety of
the public,

Materials, processes, parts, and aquipment suitable for application.
Safety requirements for preventing injury to personnel including such
items as radiation safety that restrict the use of dangerous

materials, ascape provisions from aenclosures, and grounding of
electrical systems. .

Quality control and Quality A requi .

Reliability requirements of structures, systems, and components,
including their intersctions, which may impair functions that are
isportant to safaty,

Interface requirements between repository squipment and operation and
maintenance parsonnel.

Requiremants for criticality control and accountability of nuclear
matecials.

See PQJC 16%

Acc.
X

P
|

B S




QA COMPLIANCE REVIEW CHECKLIST

N QA 030
12/88

Page [ 72 of 294

Review Requirements per NNWSI/88-9 Rev. 2

Review Results

Review
Organization's Resolution Dispo.

Unsatl -
Para. No. - Comments

Rej. Reason ﬁ(_:g. l__h_:_;_

APPEMDIX C

REQUIREMENTS FOR THE QUALIFICATION OF INSPECTION AND TEST PERSONNEL

1.0 GENERAL

The following are the requirements for the qualification of persoanel who
perform inspection and testing to verify conformance to specified requirements
for the purpose of acceptability. The requirements for the qualificstion of
persml performing nondestructive examination are specified in Appendix D.

- 2.0 FUNCTIONAL QUALIFICATIONS

{1)Three levels of qualification shall be utilized depending on the
reoplexity of the functions involved. (2)The requiremsnts for esch level are
not limiting with geqard to organizational position or professional status
but, rather, are limiting with regard to functional activities.

2,1 LEVEL I PERSOMMEL CAPABILITIES

(JJA Level I person shall be capable of performing and documenting the
results of inspections or tests that are required to be performed in accor-
dance with documented procedures, acceptance standards, and/or industry prac-
tices as defined in wasec’s written procedures.

NN
o0
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2.2 LEVEL II PERSOMNEL CAPABILITIES
(4)A Level 11 person shall have all of the capsbilities of a Level I l‘l 2.2
Forson for the inspection or test category or class in question. (5) Addi- '
tionslly, a Level II person shall have dewonstrated capabilities im planning 5 2,2
inspections " and tests; in setting up tests, including preparation and setup of
telated equipment, as appropriaste: in supervising and certifying lower level
rersonnel; and in evaluating the validity and acceptability of inapection and
test gresults.
2.3 LEVEL 11 PERSONNEL CAPABILITIES
(6)A Level IIT person shall have all of the capsbilities of a Level It é 2'3
Ferson for the inspection, test category or class in question. (7)1n addition, :
the individual shall also be capable of evaluating the adequacy of specific 7 2.3
Fingrams used to train and certify inspection and test personnel whose
mnlifications are covered by this section.
3.0 FDUCATION AND EXPFRIENCE QUALIFICATIONS
{8) These education and experience requireswnts shall be conasidered with Y 3 O
recognition that other factors commensurate with the scope, complexity, or
spacial nature of the inspection or test activity may provide reasonable q 3-0
asaygance that a person can competently perform a particular task. (9)Other )0 3,0

factors which may demonstrate capability in a given job are previous
performance or satisfactory cosnpletion of capablility testing. (10)These
factors and the basis for their equivalence shall be documented.
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(11) 3.1 LEVEL I EDUCATION AND EXPERIENCE REQUIREMENTS

Two years of related experience in equivalent inspection or testing
activities; or

High school graduation and six months of zelated experience in

equivalent inspection or testing activities; or

Complation of college level work leading to an associate degree in a
related discipline plus three months of related experience in
equivalent inspection or testing activitjes.

(12) 3.2 LEVEL II EDUCATION AND EXPERIENCE REQUIREMENTS

One yesr of satisfactory performance as a lavel I in the corre-
sponding inspection or test category or class; or

High achool graduation plus three years of related sxperience in
equivalant inspection or testing activities; or

Cosplation of collage work leading to an asssociate degree in a
related discipline plus one year of related expsrience in equivalent
inspection or testing sctivities; or

Graduation from a four-year college plus six wonths of related
experience in equivalent inspection activities or testing activities.

2
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(13) 3.3 1EVEL TII EDUCATION AND EXPERIENCE REQUIREMENTS

Six years satisfactory performance as a Level II in the corresponding
inspection or test category or class; or

Righ school graduation plus ten years of related experience in
equivalent inspection or testing activities; or high school
graduation plus eight years of experisnce in equivalent inspection of
testing activities with at least two years sssociated with auclear
facilities; or, if not, at least sufficient training to be acquainted
with nlov‘anl: Quality Assurance sspects of a nuclear facility; or

Completion of college lavel work leading to an associste degree and
seven years of related experience in equivalent inspection or teating
activities with at least two ymars of this saperiance associated with
nuclear facilities or, if not, at least sufficient training to be
acquainted with the relevant quality sssurance aspects of s nuclear
facility; or

Graduation from a four-year college plus five years related expe-
rience in equivalent inspection or testing sctivities with & least
two years of this experience associated with nuclear facilities or,
Lf not, at Jleast sufficient training to be acqualnted with the
relevant quality assurance aspects of a nuclear facility.

¥ 33
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4.0 CERTIFICATION
4.1 QUALIFICATION REQUIREMENTS
(14)The responsible organization shall designate those inspection and test lq q '
activities that require qualified inspection and test personnel and the ¢
nlnlngn qualification requiressnts for such personnel. (15)Further, the ’5 "' Ol
responsible organization shall establish written procedures for the lc q ‘
L]

aialification of inspection and test personnel and for the sssurance that only
those personnel who mest the established requirements are permitted to perform
inspection and test activities. (16)If a single inspection or test requires
implementation by a tesm or a group, then personnel who do not mest the
requiremeants of this section may be used in data-taking assigmments orx in
ropoaitor'y or equipment operation, provided they are supervised or overseen by
A qualified individual.

4.2 PERSOWNEL SELECTION

(17)Personnel selected to perform inspection and test sctivities shall l7 l_l"z_
hava the experience or training commensurste with the scope, complexity, orx
spacial nature of the activities.

4.3 INDOCTRINATION

(18)Provisions shall be made for the indoctrination of personnel as to the ,g q 3
tachnical objectives and requirements of the applicable codes and standards, »
atements of the Quality Assurance Program Plan, and procedures that are to be

enyployed, e
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4.4 TRAINING

{19)The nead for a formal training program shall be determined, and such
training activities shall be conducted as required to qualify personnel who
perform inspection and tests, (20)On-the-job training shall be included also
in the program, with enphasis on tirst-hand experience gainaed through actual
pect of inspections and tests. (21)Training shall slso be provided with
regard to those changes to the QAPP and implementing procedures that affect
previous training.

4.5 DETERMINATION OF INITIAL CAPABILITY

(22)The capabilities of a candidate for certification shall be initially
detetmined by & suitable evaluation of the candidate’s education, experience,
training, and either test results or capability demonstration in accordance
with the organization’s personnel qualification procedurs.

4.6 EVALUATION OF PERFORMANCE

(23)The  job performance of inspection and test personnel shall be
1rvaluated at periodic intecvals not to exceed three years. (24)Reevaluation
shall be by evidenca of continued satistactory performance or redetemmination
nf capability, (25)1f during this evaluation, or at any other time, it is
dstermined by the rtesponsible orxganization that the capabilities of an
individual are not in accordance with qualification requirements specified for
the job, then that person shall be removed from that sctivity until such time
as the required capability has been demonstrated. (26)Any person who has not
o1 formad inspection or testing activities in his qualified area for s period
of one ysar shall be reevalusted and a redetermination of their capability
marde in accordance with the organization qualification procedure.

19
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4.7 CERTIFICATION OF QUALIFICATION

27)The qualification of personnel shall be certified in writing in sn 27
appropriate form, including the following information:

o Enmployer’s name.

o ldentification of person being certified.

p Activities certified to perform.

o Basis used for certification that includes such factors as:
- Education, experience, and training (vhen necessary).
- Test results (where agplicable).
= Results of capability demonstration.

o Results of periodic evaluation.

o Results of physical examinations (when required).

o Signature of enployer’s designated representative who is responsible
for such certificstion.

o Dates of certification and certification expiration.

X
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4.8 PHYSICAL

(28)The rxesponsible organization shall identify any special physical
characteristics ded in the perf of sach activity, including the need
for initial and subsequent physical examinations.

28
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APPENDIX O

REQUIREMENTS FOR THE QUALIFICATIONS OF NON-DESTRUCTIVE
EXAMINATION PERSONNEL

{(1)This Appendix provides anplified requirements for the qualification of
prcsonnel who perform cadiographic (RT), megnetic particle (MT), ultrasonic
(UT), liquid penetrant (PT), eddy current (ET), neutron radiographic (MRT),
and  leak-testing (LT), which is heceinafter referred to as nondestructive
examination (NDE), to verify conformance to specified requirements.

1.0 CERTIFICATION
1.1 APPLICABLE DOCUMENTS
(2)The Amecican Society of Hondestructive Testing Recommanded Practice No.
SHT-TC-1A, June 1980 edition, and its applicable supplements shall spply as
requiremants to MOE pecsonnel covered by this section.
1.2 PROGRAM
(3)The responsible organization shall establish written procedures for the

rontrol  and administration of NDE personnel training, examination, and
rertification.

I
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1.3 CERTIFICATE OF QUALIFICATION

The qualification of personnel shall be certified in writing in an
arpropriate form, including the following information:

o Employer’s namas,
o Identification of person being certified.
"o Activities certified to perform,
o Basis used for certification that includes such factors as;
- Education, expeatience, and training (when necessary).
- Test results (where applicable).
- Results of capability demonstrstion.
o Results of periodic evaluation.
o Results of physical examinations (when required).
o Signature of employer’s designated representative who is responsible
for such certification.

o Dates of certification and certification expiration.

%
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1.4 PHYSICAL

(4)The cesponsible organization shall identify any spacial physical
rharacteristics needed in the parformance of each activity, including the need

for initial and subsequent physical examinations.

14
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APPENDIX E
LIST OF TYPICAL QA RECORDS
The (following is a list of typical QA records. The nomenclature of these .
miwy vary for esch Participsting Organization and NTS Support Contractor. The A FEJ‘JM
HMSI  Project retention period is defined as lifetims. (1) QA records will be £
submitted to the Project Records Center by the originating organization of the Tq"‘l'oJUd-l.O")

rerord.

1.0 SITE CHARACTERIZATION

o Surveys of the undexground facility excavations, shafts, and bore-
holes referenced to readily identifiable sucrface features.

o Description of the materisls encountared.
0 Gaologic maps and geologic cross section.
o Locations and amounts of seepage.

o Instrument locations, tmacings, analysis, and reports for in site
tasting.

o Technicsl specifications.
o Sample extraction location maps.

o Si'e Characterization Report.
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Envi al A t.

Peer review documentation.

Test plans snd procedures, and results thereof.

e
Data reduction, avaluations, anslyses, and reports for;

= Geomotphology.
-  stratigraphy.
=  Tectonics.

- =  Selsmicity,

- Geoengineering.

~  Hydrology.

=  Geochemistry,

= Climstology and Meteorology.
Environmental Impact Statement.
Envivonmental Report.

2.0 DESIGN RECORDS

Applicable codes and standards used in design.

Design drawings.

Design calculations and records of checks.

Approved design change requests.

[

J
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Design deviations.

Design reports.

Design verification data.

Design npoclﬁcnﬂons and amendments.
Safety analysis repo.tt.

Stress reports for code items.

Systems descriptions.

Systams process and instrumentation diagrame.

Technical anslysis, evaluations, and reports.

3.0 PROCUREMENT RECORDS
Procuremant specifications.

Purchase order including amendments.

4.0 HANUFACTURING RECORDS

Mpplicable code data reports,

N
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Ae-built drawings and records (Note: As-built dravings and tecords
shall correctly identify the installed condition of the item, The
type of as-built drawings and records to be maintained shall be
specified) .,

Certificate of compliance.

Eddy-current axamination final resuilts.

Electrical control verification tests results.

Ferrite test results.

Heat treatmant recocds.

Liquid penetrant onnl:ution final results,
Location of weld filler materiasl.

Hagnetic particle examination final results,
Major defect repair records.

Haterial properties records.

Nonconformance reports.

Performance test procedure and results records.

Pipe and fitting locatjon report.

;
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Pressure test '(hydxoatotlc or pneusatic).
Radiographs (for in-service inspsction spplications).
Radiograph review recorda,

Ultrasonic examination final results.

Welding proceduces.

s.0 -!NSTAHAT!W AND CONSTRUCTION RECORDS
5.1 RECEIVING AND STORAGE ~ NONCONFORMANCE REPORTS
$.2 CIvVIL
Concrete cylinder test reports and charts.
Concrete design mix reports.
Concrete placement records,
Inspection reports for channel pressure tests.
Material property reports on contalnment liner and accessories.
Material propetty tvpott; on metal containment shell and sccessories.

Haterial proparty reports on reinforcing steel.

X
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Haterial property reports on relnforcing steel splice sleeve materisl.

Procedure for te packag. 1 pressure proof test and leak rate
tests and results.

Reports of high sttength bolt torque testing.
S0il compaction test reports.
Location and description of structural support systeme.

Details, methods of emplacament, and location of seals used.

$.3 WwWeLDING
Farrite test results.
Heat treatment records.
Liquid penetrant test final results.
Materisl property records.

Magnetic particle test Einal results.
Major weld repair procedures and results,

Radiographs (for in-service inspection application}.

Radiograph review recorrds,

Vd
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Weld location disgrams.

Weld procedures,

3.4 MECHANICAL
Cleaning procedures and results,

Code data reports.

Installed lifting and handling equipment procedures, inspoction, and

test data, .
Lubcication procedurss.
Haterial properties records.

Plpe and fitting location tmpocts.

Pips hanger and restraint data,

Pressure test resnits (hydrostatic or pnenmatic).

Safety valve P test p fures.

Acc.
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S.5 ELECTRICAL MWD INSTRUMENTATION AND CONTROL

Cable pulling tension data.
Cable sepsration data.

Cable splicing procedures.
Cable teminating procedures,
Certified cable test repocts.

Relay test procadures.

Voltage breakdown test results on liquid insulstion.

5.6 GENERAL
As-built drawings and records.
Final inspection reports and releases.
Nonconformance reports.

Specifications and drawings.

Details of eqiigvmnt, methods, progress, and sequence of work.

Construction problems.

E
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Anomalous conditions encountered.

6.0 PRE-OPERATIONAL AND START-UP TEST RECORDS

Autun;tlc amecgency p tr fer p dures and results,

Final system adjustment data.

Pressure test results (hydrostatic or pneumatic).

Instrument alternating current (AC} systems and inverters test
procedures and rcports.

offsite p gizing p o and test geports.
Onsite emergancy power source energizing procedure and test reports.

Pre-operational test procedures and results.

7.0 OPERATION RECORDS

Records and drawing changes that identify repository design
woditfications made to systesw and equipment described in the Final
Safety Analysis Report.

Radioactive waste inventory, esplacesmnt location, and transfer
records.

Acc
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Offsite environmental monitoring survey records.
Waste shipment records.
Repository radiation and contamination survey results.

Radiation exposure records for individuals entering radiation control
areas.

Records of gaseous and liquid radiocactive meterial released to the
onvlr_mt.

Records of transient or operational cycles for those repository
components designed for a limited number of transients or cycles.

Trzaining and qualification ds for bers of the repository
operating statf.

In-service inspection records,

Records of reviews pect d for chang made to procedures or
equipment, or reviews of tests and expexriments.

Meating wminutas of the Repository WNuclear Safety Committee and
licensee nuclesr review board.

Surveillance activities, inspections, and calibrations required by
the technical documents.

Records of repository tests and experiments,

s A
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Changes made to Operating Procedures.
Sealed source leak-test results.
Records of annual physical inventory of all sealed source msterial.

Logs of repository operation.

Records and logs of maintensnce activities, inspection, repair, and
replacement of principal items of structures, systems, and cosponents

‘Oparational, shift supervisor, and control-room logs.
alicansee evant reports.

Fire protection records.

Nonconformance reports.

Repository squipment operations instructions.

Security plan and procedures.

Fmexgency plan and procedures.

Quality Assurance and Quality Control Hanuals.

Racords of activities requirad by the security plan and procedures.

Ao
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Aeplicable records noted jin other section of this sppendix for any
wodification or new construction spplicable to struct ), systems,
or components,

Evalustion of results of reportable safety concemns ss required by
requlations.

Annual envirorwental operating report.
Annual repository operating report.

Location and description of dewatering systems,
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APPENDIX ¥ °

REQUIREMENTS FOR THE QUALIFICATION OF QUALITY ASSURANCE
PROGRAM MIDIT PERSONNEL

1.0 GENERAL

This Appendix provide requirements for the qualification of Lead Audit-~
ors. A Lead Mxditor organizes and directs sudits, reports sudit findings, and
evaluates corrective action. This Appendix also provides asplified
taquirements for the qualifications of individuals, henceforth referred to as
Auditors, who participate in an sudit, such as technical specialists,

9 t rep tatives, and suditors-in-training.

1.1 QUALIFICATION OF AUDITORS

(1) The responsible asuditing organization shall estsblish the sudit per-
sonnel qualifications and the requiremsnts for the use of technical special-
ists to accomplish the auditing of Quality Assurance prog « (2)Pex 1
selected for Quality Assurance asuditing assignments shall have experience oxr
training commensurate with the scope, complexity, or special nature of the
activities to be audited. (I)Avditors either shall have or shall be given
arpropriate training or orientation to develop their competence to perform
recquited audits. The compatence of personnel to perform the various suditing
functions shall be developed by one or more of the methods listed below.

WN —
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1.1.1 ORIENTATION

{4)Orientation to provide a working knowledge and understanding of this
document and the suditing organization’s procedures for ismplemsating audits
and reporting results.

1.1.2 TRAINING PROGRAMS

(5)Training programs to provide general and specialized training in sudit
performance,  (6)General training shall include fundematals, ocbjectives,
characteristics, .organization, petformance, ard results of quality suditing.
{7)Specialized training shall include methods of examining, questioning,
evaluating, and documenting specific audit items and methods of closing audit
findings.

1.1.3  ON-THE-JOB-TRAINING

(9)On-the-job training, guidance, and counseling under the direct super-
vision of a Lead Auditor. (9)Such training shall include planning, performing,
teporting, and follow-up action involved in conducting audits.

1.2 QUALIFICATION OFf LEAD AUDITORS

(10)An  individual shall mmet the requirements listed below before being
designated & Lead Auditor:

1.2.1 COMMUNICATION SKILLS
(11} The prospectiva Lead Auditor shall have the capability to commmnicate

effectively, both orally and in wxiting. (12)These skills shall be attested to
in writing by the Lead Auditor’s esployer.

RNV
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1.2.2 TRAINING
(13)Prospactive Lead Auditors shall have training to the extent necessary '3 2 z
to ensure their cospetence in auditing skills. (14)Training in the following "' :' _L' 7
s

areas shall be given based vpon g t evaluation of the particular needs
of each prospective Lead MAuditor:

o [Knowledge and understanding of this document, 10 CFR Part 60, and
other auclear and/or UOL relsted codes, standards, regulations, and
requlatory guides, as applicable to the MmMSI Project.

© General ostoucture of Quality MAssurance programs and spplicable
elements a3 defined in this document.

o Auditing techniques of examining, questioning, evaluating, and
reporting: methods of identifying and following up om corzective
sction items; and closing out audit tindings.

o Audit planning in the functions related to quality for the following
activities: site characterization (scleatific Ainvestigations),
design, purchasing, fabrication, handling, shipping, storage,
cleaning, erection, installation, inspection, testing, statistice,
nondestruct ive examinat ion, waintenance, tepair, operstion,
modification of nuclear facilities or isted . ts, and
safety aspects of the nuclear facility.

© On-the-job training to include applicable elements of the sudit
program.
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miclear Quality Assurance audit that shall be made within the year prior te
qalification.

1.2.4 EXNSINATION

(17)The prospective lead Auditor shall pass an examination that shall eval-
uste his comprehension of and ability to apply the body of knowledge identi-~
fled in Paragraph 1.2.2 above. (18)The test may be oral, written, practical,
or any cowbination of the three types. (19)If any portion of the examinstion
is oral, written documsntation of the oral examination questions/content shall
ba maintained. (20)The development and administration of the examination shall
be in accordance with Paragraph 1.4 of this sectijon,

1.3 MAINTENANCE OF QUALIFICATION

1.3.1 HAINTENANCE OF PROFICIENCY

(21)Lead Auditors shall meintain their proficiency through reqular and
active participation in the sudit process: review and study of codes,
standards, procedures, instructions, and other documents related to quality
assurance program and program auditing: and participstion in trsining
programs, Based on 1 t, g9 t may extend the qualitica-
tion, requira retraining, or rtequire requalification. (22)These evaluations
shall be documented.

17
1%
19
20
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1.2.3 AUDIT PARTICIPATION
(15)The prospective Lead Auditor shall have participated in a minimam of '5 ‘ 2 3
five Quality Assurance asudits within a period of time not to exceed three i
yeatrs prior to the date of quelification. (16)One of the audits shall be a IC’ | '2-3
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1.3.2 REQUALIFICATION
(23)1ead Muditors who fail to maintein their proficiency for a period of 7_3 '.3 7.
two years or more shall require requalification. (26)Requalificetion shall ’
include retraining in accordance with the requirements of Paragraph 1.2.2 of 2 q ' 0‘3.2
this section, reexamination in accordance with Paragraph 1.4.2, and participa-
tion as an Auditor in at least one nuclear Quality Assurance sudit.
1.4 ADMINISTRATION
l.l.lv ORGANIZATIONAL RESPONSIBILITY
(25)Training of asuditors shall be the responsibility of the exployer. 2 5‘ ' q l
(26)%~s- responsible auditing organization shall select and sssign personnel L
who are independent of any direct responsibility for the perforwmance of the 26 l c"‘lo'
activities that they will audit. (27)The lesd Auditor shall, prior to 27 ' |_, '
commencing the audit, concur that assigned personnel collectively have '
exparience or training cosmensurate with the scope, cowplexity, or special
nature of the activities to be audited.
1.4.2 QUALIFICATION EXAMINATION
(28)The development and administration of the examination for s Lesd 28 I "' 1 °
Auditor required by Paragraph 1.2.4 is the respoasibility of the enployer. LU
(29)The aesploysr may delegate this activity to an independent certifying zq '."'.Z
agency, but shall retain responsibility for conformence to this document of 30 ' q Z
the examination and its administration. (30)Integrity of the examination shall e
be maintained by the asployer or certifying agency through asppropriste 3' |."l .7—

confidentiality of files and, where applicable, proctoring of examinations.
(31)Coples of the objective evidence regarding the type or types and content
of the examinstion or examinations shall be retained by the esployer,
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1.5 CERTIFICATION OF QUALIFICATION
(32)Each Lead Muditor shall be certified by his ewployer e being 31 l 5-

'qlnllu.d to lead sudits. As & minimum, this certification shall document the
following: -

o

Ewployer’s name.
Lead Auditor’s name.
Date of certification or xecertification.

Basis of qualification (i.e., education, experience, communication
skills, training, sxamination, etc.).

Signature of wwployer’s designated representative who is responsible
for such certification.

-
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REQUIREMENTS FOR QUALIFICATION OF EXISTING DATA NOT GENERATED
UNDER R QA PROGRAM MEETING THE REQUIREMENTS OF 10 R 60, SUBPART G

1.0 GENERAL

This Appendix provides the’ requiresents for the qualification of existing
dsts, that will be jod to suppoct » 1i application, which have not
been initially generated under a QA Program meeting the requirements of
10CFR60, Subpart G.

2.0 METHODS FOR QUALIFICATION OF EXISTING DATA

2.1 (1)Four wmethods or cowbinations of methods are acceptable for the process
of qualifying existing deta:

a. (2)The exacution of the peer veview p in

d with the
roquiremmnts of Appeandix J of this QA Plan. .

b. (3)The use of corroborating data which is defined s existing deta
used to support or substantiate other existing data. Inferences
drawn to corxoborate the axisting data shall be clearly identified,
Justified, and documented. (¢)The level of confidence associated with
corroborating data is related to the quality of the program under
which it was developed and the b of independent data sets.
(S)The amount of corrxcborating data needed shall be dealt with on a
case-by-case basis in the documented reviews for qualification.

N/A
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c. (6)The wuse of confirmatory testing which is defined as testing 20)
conducted under & 10CFRG0, Subpart G GA progres which investigat Se'e" PUQ'

the properties of interest (e.9., physical, chemlcal, geologic
mechanical) of an existing dasts bese. (7)0ne exssple of confirmatory
testing is testing conducted under the same envirommentsal conditions
and with similar or the same procedures, test meterisl, and equipment
ss the original test which generated the existing data. (8)Another
type of confirmatory testing is testing ducted by diff t test
methods and equipment but which still investigstes the sams parameter
of finterest. (9)The ssount of confirmetory testing required shall be
dealt with on a case-by-case basis in the documented reviews for
qualification.

dq. (10)Damonstrating that the existing dats was collected under a QA
program which is equivelent to a 10 CFR 60, Subpart G QA program.

3.0 SELECTION AND DOCUMENTATION OF QUALIFICATION METHODOLOGY

3.1(11)When the methods indicated fn Sections 2.1b, 2.1c, and 2.1d are
utilized to qualify existing dats, » technical teview shall be conducted to
suwpport the quality of the data.

(12)additional confidence/credibility can be achieved when a combination of

mathods is used.

3.2 (13)Documentation of the decision process shsll provide an suditable trail
of all factors used in arriving at the choice of the gqualification wethod(s),
and the decision as to the gqualification of the existing data. (14)The level
of confidence in the existing data shall be commensucrate with the intended use
of tha data. (15)Attributes which shall be considered in the qualification

pLocess are:
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Qualificstions of personnel or organizations generating the data are
comparable to qualification requirements of personnel generating
similar data under the approved 10 CFR €0, Subpart G program.

The technical adequacy of equipment and procedures used to collect
and analyze the data,

The extent to_ which the dats demonstrate the properties of interest
(e.g., physical, chemical, geologic, mechanical).

The environmental conditions under which the data were obtained if

germane to the quality of data.

The quality and reliability of the measurement control program under
which the data ware generated.

The extent to which conditions under which the data were generated
may partially meet Subpart G.

Prior uses of the data and associsted verification processes.

Prior peer or other professional reviaws of the dats and their
results.

Extent and reliability of the documentation associated with the data.

Extent and quality of corroborating data, or confirwmstory testing
tesults,

The deqree to which indepandent audits of the p that ¢ ted
the data were conductad.

See. i—-)a\je. 20l
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See P‘:jo. 201

1. The importance of the dsts to showing that the proposed tepository
design meets the performance cbjectives of 10 CTR 60, Subpart K.

m, Replication of test results,

WNote: Additional guidance related to this subject can be found in NUREG-1296
"QUALIFICATION OF EXISTING DATA FOR HIGH-LEVEL NUCLEAR WASTE REPOSITORIES®

(February, 1968).

X &




QA COMPUANCE REVIEW CHECKLIST

N-QA 030

12/88
Page 205 of 244
Review
Review Resulits Organization's Resolution Dsspo.
) ) Sat - JUnsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.[Rej. Reason Ace. [Rey
APPRNDIX M
REQUIREMENTS FOR OOMPUTER SOFTWARE USED TO SUPPORT A
HIGH-LEVEL NUCLEAR WASTE REPOSITORY LICEMSE APPLICATION \
This appendix provides detailed requirements for the development,
maintenance, and security of computer software. It supplements Section II1 of
this QA plan and shall be used in.conjunction with thst section.
1.0 OBJECTIVES
«’1)The purpose of this asppendix s to establish requirements for the l ,vo
development gement, control, and documentstion of softwars used to 2 1.0
support the Yucca HMountain Project. (2)The attaimment of software quality 1s 3 ‘ 0
1]

depandent on the control of the entire software development process, and s
not assured solely by inspection and test of the end product. (3)This appendix
prescribes sppropriste systematic practices that shall:

o Reduce the likelihood of defects entering executsble code during
development. .

o Ensute that the and product answers the requirements of its intended
application.

o  Readuce the likelihood that dafects will be introduced into executable
code during liter maintenance and modification.
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2.0 APPLICABILITY
(§)The detailed requirements set forth in this appendix apply to computer q 2.0
solftmc used to produce or manipulate data which is used directly in site
charactecizstion, and the design, analysis, perf t, and 5 2.0
operation of creposjtory structures, systems, and P ts. (5)The extent to z O
wvhich thess requirements apply is related to the nature, cosplexity, and c '
irportance of the lottvorg application. (6)The application of specific
raquirements shall be prescribed in plan(s) for softwars quality assurance and
in written policies and procedures.
3.0 TERMS AND DEFINITIONS
Terms and definitions for MMWSI Project software are contained in
ANpendix A to this QA Plan,
4.0 SOFTWARE LIFE CYCLE
(7)Organizations implementing softwara development activities shall adhere Ll ,0

to a software life cycle wodel that requires that software development or
acemisition proceed in a tracesble, planned, and orderly wanner. (8)The
ralative emphssis placed on esach phase of the software development cycle will
depend on the natura and complexity of the software being developed.

(9)Cach phase of the software developmant cycle shall provide specilic
attributes that shall be Incorporated into wverification and wvalidation
activitias. (10)The documentation for each phase of the software development
cycle shall ba reviewed and approved 83 specified in each organization’s
software QA Plan. (11)An exasple of one such model is described below:

o~

H




N-QA 030

QA COMPLIANCE REVIEW CHECKLIST 12/08
Page 207 of 244
Review

Review Requirements per NNWSIH88-9 Rev, 2

Review Resulls

Organization's Resolution Dispo.

Unsat. -

. | Para. No. - Comments

.|Rei. Reason Ac. He!

Requirements

Design
Inplementation
Test

Installation
and Checkout

- Operation and
Haintenance

4.1 SOFTWARE QA PLAN

{(12)The aspplication of the software life cycle to the developmant and/or
vwsa of the software shall bea as described in the Software Quality Assurance

Plan.

b3

4.1
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4.1.1 (1A software QA plan shall be prepared for each software development/
application effort at the start of the software life cycle. {18)This plan may
be prepared individuslly for each piece of software or mey exist as a generic
docuwmsnt to be applied to all software prepared within an organization. (1%)
The scoftware QA plan shall identify:

©  The softwaxe products to which it applies.

© The organizations responsible for software quality and their tasks
siid responsibilities.

© Required documentation.
o The required software reviews.
{16)The softwace QA Plan ashould ref any standards, conventions,

techniques, or mthodologies which guide the softwere developwent, and
dascriba methods to assure compliance to the same.

4.1.2 (17)Within the software QA plan, software lifecycle managament shall be
describad. (18)Each participant shall p t the specific software lifecycle
controls for their organization in their software QA Plan. (19)The following
lifecycle elements shall apply, as asppropriate, for the specific lifecycle
model defined, interpreted, and described in each organizations software QA
plan,

4.1.2.1 Requirements Phase

(20)0uring this phase requirements that pertsin to functionality,
pecformance, design constraints, attributes, and external interfaces of the

13

It

7
I3
9

20
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conpleted software shall be specified, d ted, and reviewed. (21)These 2| ll l 2 l
roquir ts shall p the following characteristics: she® "

o A format and lanquage that is understood by the prograsming
organization and the user.

© Enough detail to allow for objective verification.

o Adequate definition to provide for the response of the software to
the identified input data.

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

4.1.2.2 ODesign Phase

(2210uging the design phase a software design besed on the requirements
shall bs specified, documented, and systesatically reviewed. (23)The design
shall specify the overall structure (control and data flow), and the reduction
of the overall structure into physical solutions (algorithme, equations,
control logic, and data structurns). (24)The design may necessitate the
modi€ication of the requirements documentstion.

(2%)Design phase verification and validation activities during this phase
shall consist of:

o The generation of design-based test cases,
© The review and anslysis of the software design.

o Thae verification of the softwaxre design,

rXY

pxA
24

Yl
23 Q.I.I.'I.
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4.1.2.) Isplementation Phase

(26)0uxing this phase the design shall be translated into a programing
language and the inplemented softwars shall be debugged. (27)Only minor, if
any, design fssues shall be resolwed st this phase.

(28)Verification and validation activities during this phase shall consist
of:

© The possible mndification of test cases necessary due to design
changes made during coding.

o The examination of source code listings to assure sdherence to coding
standards and conventions.

4.1.2.4 Testing Phase

(29)0uring the testing. phase the design as implemented in code shall be
exercised by executing the test cases. (30)Failure to tully te the
test cases may require the modification of the requirements, the design, the
implementation, or the test plans and test cases,

(31)Verification and validation activities during this phase shall consist
of:

© The evaluation of the completed software to assure adherence to the
requirements.

o The preparation of a report on the results of software vecrification
and validation.

20
27

29

29
30

31
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4.1.2.5 Installation and Checkout Phase

(Jllmrlnq' this phase the software becomes pact of a system incorporating 32 q l 2 5—
other softwace v ts, the hards » and production data. {33)The process L j
of integrating the software with other components msy consist of installing 33 ll.l '2'
hardware, installing the program, reformatting or creating databases, and
verifying that all components have been included.

(34)Testing activities during this phase shall consist of the execution of 3(’ q,,z,s
test cases for installation and integration. (35)Test cases from earlier 3 5 q , 5
phases shall be enhanced and used for installation testing. * ‘2.
4.1.2.6 Operations and Maintenance Phase

A ad

(36)During the operations and maintenance phase the software has been 3‘ q.'.z,b
approvad  for operational wuse. (37)Further activity shall comsist of 37 q ‘ 20‘
maintenance of the software to remove latent errors (corrective maintensnce), 0o
to respond to new or revised requirsments (pacfective maintenance), or to 38 q.'-.z'L

adapt the software to changes in the software enviromment (adsptive
mrintenance) . (38)Software modifications shall be approved, documented, tested
(including regqression testing as appropriate), and controlled in accordance
with Paragraph 5.0.

5.0 SOFTWARE VERIFICATION AND VALIDATION

(39)Verification and wvalidation plans by the cesponsible project
organization shall employ wethods such as inspaction, analysis,
demonstration, and ‘test to assure that the software adequataly and
cortactly performs all intended functions, and that the software does not
prcform any function that eithec by itself or in combination with othar
functions can degrade the entire system.

39
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(40)veritication and validstion sctivities shall be planned and performed qO 5 (o)
a
relative to specific hardware configurations. (41)The asount of
verification and validation activity shell be determined by the type and f1|5.0
conplexity of the software. (42)Prior to use for a licensing activity, le S-'O
verification and wvalidastion of the final version of the software product .
shall ‘be accowplished by an independent individual or oxganization, one "3 5-0
who did not work on the original softwars. (43)The results of all
verification and validation activities shall be documented.
(44)Vecification and/or validatfon of computer software should be qq 50
pocformed in two stages:
1. By the individuas]l generating or modilying the software
2. By an independent Individual or organization, one who did not work on
the original software.
(45)The first stage should involve activities (i.e., iterations of tests l{s 5,0
and  runs) to arrive at 3 Cinal product. (46)It is not required to document all qc 5 fo)
of the activities parformed to satisfy the software developer. ¢
S.1 VERIFICATION -
(47)Varification activitias shall be integrated into all applicable phases 5 '
of the software life cycle and shall ba parformed to an extent proportional to q7 '
the critical importance of the software, (48)Software verification shall be Lls 50'
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5.2 VALIDATION
(S0)validation activities are parformed to demonstrate that the model as 50 5 1
erbodied in the computer software is a correct representation of the process ¢
or system for which it is intended. (51)This is accomplished by comparing 5' 5z
softwsre results against verified and traceable data obtained from laboratory 5 2152
expetiments, field experiments or observations, or in situ testing.
(S2)Specitic sets of data used in the validatlon process shall be identified
and justification shall be made for their use.
(33)When data are not availsble from the sources mentioned above, 5} 5'.7_
alternative aspproaches used shall be documanted. (S54)Altermstive approsches 5"' 5 2
may include peer review and comparisons with the results of similar analysis N
performed with verified software. (55)The results of softwsre validation shall 55 5‘7-
be documented.
6.0 SOFTWARE CONFIGURATION MANAGEMENT
(SS)A software configuration gement  system shall be astsblished to 561 ¢.0

assuré positive identificstion of softwsre and control of all software
baseline changes.

6.1 CONFIGURATION IDENTIFICATION

(STIA configuration baseline shall be identified at the completion of each
msjor phase of the software developmant cycle. (58)Approved changes to a
baseline shall be added periodically to the baseline as updates. (59)A
baseline plus updates shall specify the most recent software configuration,
(60)Updates shall be incorporsted into subsequent baselines. (61)Both

57
58
59
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baselines and updates shall be defined by their cosposition of software
configuration items.

(62)A labeling system for configuration items shall be implemented that:
o  Uniquely identifies each configuration item or version nuwber.
o Identifies changes to contfiguration items by revision.

© Places the confiquration item in a relationship with other
contiguration items. .

6.2 COONFIGURATION CHANGE COWTROL

{63)Changes to baseline software configuration jitew shall be formally
documented. (64)This docunentation shall contain a description of the change,
the identification of the originating organization, the rationale for the
change, and the identilication of affected baselines and software
configuration itams. (65)The change should be formslly evaluated by a
mualitied individual or organization with the ability to approve or disapprove
the proposed change. (66)Assurance shall be provided that only avthorized
rhanges are made to software baselines and software configuration items.

6.3 CONFIGURATION STATUS ACCOUNTING

(67)The information that is needed to manage software configuration jtems
shall be recorded and reported. (68)This information shall include a listing
of the approvad configuration ldentification, the status of proposed changes
to the configqurstion, the implamentation status of approved changes, and all
information to support the functions of configuration identificetion, and
configuration control.

6L
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7.0 DOUCUMENTATION
(69)Minimw acceptable lifecycle docwmentation of computer software cq 7 o
daveloped or modified for use on the Yucca Hountain Project shall be specified 0
in each participants softwere QA plan(s). (70)The documentation provided shall 70 7.
describe the following, as applicable, (11)Additional documentation may also 7, 7.0
be identified in the software quality assurance plan for each Yucca Hountain
froject participant’s software project.
7.1 SOFTWARE REQUIREMENTS SPECIFICATION
(T2)A specific capability of softwsre can be called a requiresent only it 7z 7,’
its achievewent can be verified by & prescribed method. (73)Software 73 7 '
requitements documentation shall outline the requirements that the proposed 7 ’
software sust fulfill. (74)The requi ts shall add the following: L‘ 7"

© Functionality - the functions the software are to perform.

o Performance - The time-related issues of software cparstion such as
speed, « Yy time, P time, etc.

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

o Attributes - non-time-relsted issuas of software operation such as
portability, correctness, security, maintainability, etec.

o External Interfaces - intetractions with other participants, hardwsre,
and other software.
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7.2 SOFTWARE DESIGN DOCUMENTATION
(75)Software design documentation is a document or series of documents ’75 7,‘2.
that shall contain: N
L]
© A description of the major cosponents of the software design as they
relate to the requirements of the software requirements specification.
© A technical description of the software with respect to contxol flow,
data flow, control logic, and dats structure.
o A dascription of the allowable and tolerable n'ngn for inputs and )
outputs, .
o The design described in a wmanner that is easily traceable to the
software requirements.
o Corle t and pport  documentation and descriptions of
mathemstical wodels and onuserical methods as required by NRC
publication NUREG-0856€,
o Continuing documentation, code listings, and software sumwary forms
as required by NIREG-0856.
7.3 SOFTWARE THPLEMENTATION DOCUHENTATION
(16)Any design changes made to the requirement and design phase documents 76 7.3
shall be asszessed as to the impact on the design. (77)The revised requiremsnt 77 2 3
and dasign phase documents shall be geviewed to the sams level of review as *
the original documents. (78)Tha results of this phase should be the basis for 7¥ 7. 3 -
the software verification and validation plan(s). \)
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7.4 SOFTWARE VERITICATION AND VALIDATION DOCUMENTATION (TEST)

(79) Software wverificstion and validation documntation shall include &
plan that describas the tasks and criteria for accomplishing the verification
of the software in esch phase, and the validstion of the software. (B0)The
docummntation shall also specify the hardware and system software
contiquration pertinent to the software. (681)The documentation shall be
organized in & manner that allows traceability to both the software
requicements and the softwace design. (82)This documentation will also include
a report on the results of the execution of the softwere verificstion and
validation activities. (83)This report shall include the results of all

raviews, audits, and tests, and a suwmary of the status of the software.
s

7.5 USER DOCUMENTATION

_ (84)User documentation shall be prepared in accordance with NWJREG~-0856 and
shall include a desceiption of:

o Program considerations, options, and initialization procedures,
o Anticipated error situations and how the usec can correct them.

o Intermal and external data files, their input sequence, structuras,
units, and tanges.

o input and output options, defaults, and formats.

o System interface fmaturas and limitations.

79
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8.1 SOFTWARE REQUIREMENTS REVIEN

(89)The review of software requirements shall be performed at the
conplation of the ftware requir s docummtation. (90)This review shall
assure that the requirements are complete, verifiable and conaistent. (91)The
review shall also assure that there is sufficient detail available to cowplete
the software design.

89
91
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o Information for obtaining user and maintenance support.
o  Sawple problems,
9.0 REVIEWS
(85)Reviews of software development activity shall be performed as each g5 8.0
life cycle phase 1s completed to the plet and integrity of each 86 0
phase of development. (86)The procedures usad for reviews shall idestify the g'
participants and their specific responsibilities during the review and in the
preparation and distribution of the review report.
(87)The documentation for sll raviews shall contain a record of review 97 g_o
comments, & plan, and timetable for the resolution of the review comments, sand :
the personnel gesponsible for this resolution.
(88)Aftar review comments are resolved, the approved documents shall be % 8,0
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8.2 SOFTWARE DESIGN REVIEW
(92)The software design review will be held st the completion of the qz g 2
software design documsntation. (93)This review shall evaluate the technical *
adequacy of the design approach, and assure that the design answers all the qb g'L
requirements in the requirements documentation. (94)The complexity of the qq 8'2_
software design may require the performance of two design reviews: one at the .
cospletion of the overall software architecturs, and the second at the
completion of the total design.
8.3 SOFTNARE IMPLEMENTATION REVIEW
(95)The software implesmntation review is an evalustion of the cowpleted q 5’ g .3
requirements, design, and  implementation process prior to independent
warification and validation.
8.4 SOFTWARE VERIFICATION AND VALIDATION REVIEW
(96)The software verification and validation review is an evaluatium of q‘ g.t{
the adaquacy of verilication and validation plans or procedures and completed q7 8 ;1
software verification and validation activities. (97)The review results in an y
approval of verification and validation documentation, ¢
9.0 DISCREPANCY REPORTING AND CORRECTIVE ACTION
(98)A formal procedure of software discrepancy reporting and corrective qg q.o
action shall be established. (99)This discrepancy reporting system shall be o
integrated with the configuration management system to assure formal qq q’ -

processing of discrepancy resolutions.
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(100) Software discrepancy reporting and correctivae action procedures shalt IOO q,o
assure that, as a minisum:
© Defects are documented and corrascted.
© Defects are assessed for criticality and ispacted as previous
applications.
2 Col.:ioctlona are reviewed and approved before changes to the software
configuration are made,
o Preventive and  corrective ections provide for appropriste
notification of affected orjamizations,
10.0 MEDIA CONTROL AND SECURITY
{101)Physical mndis containing the images of softwars shall be physically ’O‘ Io'o
protected to prevent their insdvertent damsge or degradation.
11.0 ACQUIRED SOFTWARE *
(102) Procedures shall be established for controlling the transfer of Ioz “.0
computer software from an ouwtside source to a user organization and frowm a 103 ” 0

user organization to an owtside requesting organization., (103)Software
transfer requests of the orqanization (ocr purchases) from an outside source
shall include appropriate critaria to enable the software received to comply,
as wmch as possible, with the requirements of this QA Plan and the needs of
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the organization’s computer system. (104)Those requiremsnts not set by the ,ol‘ I" 0

software received shall be completed by the organizetion in the relative phase
of the software life cycie that is incomplete or, if that is not possible, the
reason shall be documented and saintained with the software and distributed to

the users.

(105)Confiquration manegeswnt change controls shall be estsbliszhed for 'Q)— H:0
documanting the conversion of software to be used on a computer system, and/or , 06 ] '.0
peripheral hardware, other thsn that for which it was designed. (106)

Conversion includes all wmodifications and tests made to input/output or the ’O-, ”‘0
source code or additional software written to run the original software on the ’08 il

new system, (107)Software conversion shall ba documented and mintained for
the specific version of the software and the computer system on which it is
installed, (108)Software conversion changes shall bes evaluated and activities
pecformed in accordance with the appropriste configuration management system
elewments.

12.0 COMPUTER SOFTWARE APPLICATIONS

(1090rganizations shall establish procedurss for costrolling the 1091120
spplication of werified and/or walidated computer software to technicsl
cajculations in support of site-cherscterization or design, analysis,
petformance assessmant, and operation of repository structures, systems, and

components.
(110)Organizations shall establish procedures for docwmnting and ' "0 ,2-0
teviewing software spplication snd enalyses and assuring that all results are ”' '-l O
1]

accurste  and reproducible. (111)Requiraments shall be estsblished for
identifying or otherwise marking record copies of all anslyses and supporting
documentation. Supporting documentation includes computer output (results),
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coda input data !nclm!lnq data bases and original sources/referenoes of and
assuwmptions wused to obtain such data, code design, user’s snd/or operation
manuals, verification/validation test results and/or hand calcnlations.
(112) Technical calculations using software shall be performed with "1 .‘7_. O
applicable compoter codas end with software opersting precedures defined .
sufficlently to allow independent repetition of the entire computatfon.
{113)Controls shall be established for generating snd documanting software "3 12,0
usad to pecrform technical calculations. (114)All suxillery software used “ q "2 0
should be included In d tation of technical calculstions performed and '
‘should be included in independent review as part of the calculation.
(113)A11 spplicetions of computer software shall be independently reviewed I,S l2 0
]

nd  spproved to sssure that the softwere selected is spplicable to the problem
being solvad and thet all input data snd assuwptions are valid and trecesble.
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APPENDIX T
REQUTREMFNTS FOR THE JOPNTIFICATION OF ITPMS
MO ACTIVITIES SURJECT 70 QUALITY ASSURANCE REQUIREMENTS
1.0 GPNERAL
This Appendix provides requirements for identification of structures, systame N/h_ F‘_s ,'S no,- r ns"l,’c
and components isportant to safety in the pre-closure phase and for identif- . _'_ . ﬁ. *
iticstion of the barriers important to waste isolation In the post closure 4\04— {Zlﬂ- 1denTs () ’bn
phase  which are to ba listed on the "0-List®; snd for identification of those .
major activities conducted during site characterizstion, construction, oper- O'[' !+¢m5 an .
ationa.o” closure that relate to natursl bacriers important to waste isolation a(",’ tv f—!—.‘e‘S SU”J 5"’_
and which are to ba listed on the (mality Activities List. ’.J_ H
Lo qbq ) 1 SS0rance]
2.0 QUALTTY ASSURANCE CRITFRIA FOR LICENSING ’ch\ll re m¢n+—s
The purpose of the geologic repository program is to perwanently dispose
of high-level nuclear waste, In order to obtain a license for receipt and
possession of radicactive mterisl et the geologic repository, it smst be

demonstrated that the repository system will function as required to protect
health and safety of the public snd the envi t. Requi ts for
licensing a repository to wswet this goal are specified in 10 CFR Part 60,
These requirewnts describs the performance objectives snd other technical
criteria to assure sasfe operation during waste esplacemant and retrieval (if
necessary), as well as effective containment snd long-term isolation of waste
following permanent closure of the geologic repository. The OA Level I
remiremants of this OA Plan specify the QA program for these items and -
related ectivities important to safety snd/or waste isolation to assure that
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their charscteritation, dmsign, construction, and operation comply with the
requirements of 10 CFR Part 60. '

2.1 QUALITY ASSURANCE CRITPRIA TOR THE OQ-LIST AND QUALITY ACTIVITIES LIST

The OA Lavel I xequirements of this OA Plan spply to items snd sctivities
important to safety and/or waste isolation. As derived from 10 CFR Part 60
(60.132), this OA program is based on the 18 criteria of 10 CFR pPart 30
MAppendix B. These criteria address, in general terms, the basic elemants of a
QA program, such as orgsnizstion, design control, test control, inspection,

and ¢ .| 9 . A» ted in 10 CFR 60.152, these criteris are
suppl ted as Y to meet the spacific requirements of the repository
program. In sddition to the QA Level I requiremmnts of this OA Plan, items

irportant to safety snd waste isolstion are subject to the design oriteria of
10 CFR 60.131(b) and 60.133 respectively.

2.2 CRITERIA FOR MON-Q-LIST 1TPMS

Certain items that axe not imsportant to safety and/or waste isolation
shall alss be oddressed In the license spplicstion to demonstrate compllence
with 10 CFR Part 60 requi ts such as th associated with meeting the
design criteria contained in 10 CMR 60.131(a) for protection of worker health
and safety. While these iterw are not subject to the OA Level I requiremsnts
of this QA Plan, OA Llevel II requiressnts shall be spplied. Additional
quidance related to this subject can be found in NUREG-1318, (Mpril, 1988),

parageraph 5.1(b).

See Paje, 223

;
%{)/




o

( OA COMPLIANCE R( CHECKLIST ( o 030
Page 225 of 244
Review
Review Resulis Organization's Resoltion Dispo.
Sat -

Review Requirements per NNWSI/88-9 Rev. 2

Para. No.

Ace. [y

2.3 DATA MOT COULECTED UNMDFR A 10 CFR 60 SUBPART G DA PROGRAM

All data collection, interpretations, mnlm.,' and other work to be used
to support findings relsted te irportant to safety and/ox waste isolstion in
the licensing process shall be technically and procedurally defensible.

“Existing dsta® shall bs qualified in accordance with the requiremsnts of

Appendix G of this QA Plan. 1In sddition to existing data, some mmterisls thst
may be isportant to safety and/or waste isolation may alresdy have been
purchased prior to implementation of a 10 CFR 60 Subpart G QA Program,
Supporting docuwentation on these materials (e.g. the technical specifications
and OA records) shall bm reviewed to determine whether they meat the technical
and QA requiremants for their desigmated function. If not, they shall be
*qualified” for use to sssure they will perform their intended function.

3.0 TDFNTIFICATION OF ITPMS IMPORTANT TO SAFETY

Items isportant to safety are those items essential to the prevention or
mitigation of an accident that could result in a radiation dose to the whole
body, or any organ, of 0.5 vem or grester at or beyond the t boondary of
unrestricted area at any timm until the completion of permanent closure (10
FR 60.2), The 0.5 rem value is, therefore, the threshold for determining
vhat structutes, systems, asnd cosponants shall be on the O-Liast as itew
fmportant to safety, The rationale for placing a system, structure, or
component on the Q-list is to provide added assurance, via spplication of
rigorows QA/QC and design requiremsnts, that they should perform their
designated function.

See pa\je. 223
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L8| Probabilistic Risk Analysis (PRA) may be used to the sxtent practicsble,
to support the identification of structures, systems, and components important
to safety in the licenss application. Use of this approsch for the operations
rhase of the HIM program is consistent with the approach prescribed by the EPA
standard (40 CFR Part 191) for the ovarall system contairsmnt following
emplacewent of waste In a geologic repository. In cases vhere data are
limited, engineering judgment and conservative bounding sssuwptions shall be
used, Conservative assumptions shall include non-mechanistic failures wvhere
information and/or ewparience sre not adequate to relisbly determine failure
modes and accident ios, M . O hanistic fallures need not be
considered where failuce mndes and machanisms are understood and fallure rates
ean ba determinad,

3.2 Oparator actions or errors which could initiste accidents shall be
. identified in PRAs or other analyses. These shall be controlled to minimize
the probability of occurrence. Other activities wvhich are subject to OA Level
I requigements, such as designing, Anspecting, and purchasing will not ba
fdentified in PRAS but shall be controlled in accordance with QA Level I
reqrirements,

.1 PPA3 shall utilize the following techniques:

AR N} System mndeling to depict the cowbination of safety function and
aystem successes or failuces which constitute acclident scenarios. Two
muielfng  techniques which may ba used are event tree asnalysis, which
identifies the sequancea of events that may tesuit in an accident, and fault
tiee analysis, which determines how failures in safety systems mmy occur.
Roth  techniques are analytical tools which orqanize and characterire potential
acident s in a methodical manner.

See PaJe 253
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An  event-tree defines a comprehensive set of sccident sequences that
encampasses the affects of all realistic and physically posaible potential
accidents. By definition, an initisting event is the beginning point in the

T e, a preh ive 1ist of accident-initisting events shall be

rompiied to ensure that the aevent trees properly depict all fisportant
ssquences

A fault trea examines the various ways in which a system designed to
rerform a safety function can fail, FEach safety system {dentified in the
svent tree as lnvolved In sn accident shall bs exsmined to determine how
failugss of components within that system could cause the failure of the
entire system.

1¢ fallute of a mitigating system could contribute to sn off-site dose,
individual components within the mitigating system shall be reviewed, using
fanlt tree analysis, to determine the effect of their fallure on performmnce
nf the owvarall system. For exasple, individual components In the ventilation
system which may need to ba analyzed include dasmpers, motors, and filters.

2.).2 Consaquence analysis of accident scensrios identified in event/fault
tyre analyses to detarmine the amount and kind of radionuclides which may
teach the unrestricted area and contribute to sn off-site dose., Consequence
analysis includes identification of & sourre term for radioactive releases snd
evaluation of wmechanisms for movemsnt and depositiom of radicactive materials
taleased from the NI facility. The energy, wmagnitude, and timing of
radiological releases resulting form varicus accidents shall be considerad in

this analysis.

See R'Je— 223
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3.3.) Analysis to assess the effect of uncertainties in the dsta base and
uncertainties asrising from wodeling asswptions on the PRA findings. The
insights gqained in the anslysis sbout features that are significant
contributors to risk can provide qualitative understanding Into system
performance.

Additional guidance related to the sssessment of pre-closure accidents can be
found in MUREG 1318, (April, 1988), paragraph 5.2(a).

3.4 PEDUNDANCY

. The use of redundant structures, systems, and components is a method of
providing  additional sssurance that necessary safety functions will be
retformed Af an accident occurs and that the accident dose limit will not be
excended. In 8 redundant system, the failure of one trein of the system shall
ot comprise or prevent the associated safety function from being performed.
For the high-lavel waste repository, 10 CFR 60 [60.131 () (S) (11)] addreasses
toruirements for rvedundancy. The items needed to provide redundsncy of items
important to safety shall alsc ba on the Q-List.

J).5 USE OF PREVIOUSLY ESTABLISHED GUIDELINES AND STANDARDS

Many quidelines and standards have been developed in the nuclear power
resctor program and other nuclear programs vhich sy be applicable for the
qenlogic repository program. For example, there are regulastory guides
cavaring design basis earthqiskes, floods, and tornado wind velocities which
miy ba usad in the design of the NLM facility and developing the O-List.
While some of these guidelines and standards may not be directly applicable to
a qeologic repository, they shall be considered to the extent practicsbls, to
aliminate the need to davelop new approaches.

See PaJe, 225
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3.6 RETRIEVAL

The option for retrieval of waste is addressed as a performmnce cbjective
in 10 Crm €0.111(b). If retrieval is found to be necessary, anslyses of
retrieval operations shall be conducted at that time, to identify O-List items.

4.0 TIOENTIFICATION OF ITEMS AND ACTIVITIES TMPORTANT TO WASTE ISOLATION

The term “isportant to waste isolation” refers to engineered and nsturasl
barriers that will be relied on to meet the containment and isoletion
pertformince objectives of 10 OR 60 Subpart E. Four of the parformmnce
objectives for waste {solation after permanent closure are stated in 10 CFR
ARLLY2 and 60.113 and include:

n qround water travel time
n wasta package contalnment period
o maimm yearly release rate from the engineered berrier system

o the overall system pacrformance cbjective in 10 CFR 60.112 for release of
radioactive materials to the ible envir t (the EPA standard in

40 CFR Part 191).

The items and activities important to waste isolation shall include:

o Components of the engineered barrier :yst!.n relied on to wmmet the
performanca objact ives,

Sc.e, p‘JQ 223
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o Elemmnts of the natural barrier system (e.g., host rock, snd geochemical
retardation characteristics) relied on to mmet the performance objectives.

o Activities Y to dewonstrate that the performence objectives will
be met, fincluding collection of dats to characterize the site or
pecformance of angineered barriers.

o Activities in the preclosura phase that could effact post-closure
pecformance.

The broad pecformance objectives for waste isolstion provide some
flaxibility in allocating credit swmong the various components of the natural
and engineered barrier systems to mmet each objective. For exssple, a 300 to
1000 year lifetimm for the waste package might be achieved by a corblnation of
petformance from each of the v ts in the te package or by a single
component, such as the canister, The sllocation of performance among the
various cosponents of the natural snd engineared barrier system for each
performance objective will provide the besls for determining vhich barxiers
are important to waste isolation. Performwnce sssessments shall be conducted
nn these barriers to ascertsin that those relied on vill meet the waste
isolation and contalrwent performance objectives of 10 CFR Part €0. The
initial allocations of performance will provide a basis for determining what
site charactarization tasting will be nweded, The initial allocations of
performance among the barciers is Llikely to change based on the results of
parfor nts using data collected during site characterization.

{3 is expected that most of the data collected during the site
~hatacterization phase can poteatislly be used in the license applicstion
performance assasaments, During the early phase of charscterization in
particnlar, whean littie s known ahout the site and the importance of data
characterizing it, data collection activities shall be controlled in

See PGJC, 223
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accordance with the OA Level 1 requiremants of this OA Plan. MNowever, there
may ba cases whmre it is known that data are not ded for perf
assessments, or will be duplicated later in accordance with OA fevel I
requirements of this QA Plan and therafore would not have to be performed in
accordance with the OA Lavel 1 requirements at this time. For exssple,
scoping tests or tests to examine the fessibility snd sppropriateness of a
data collaction technique may not need to be performsd in accordence with the
OA Level I requiremsnts of this QA Plan.

5.0 SUPMITTAL PEQUIRFMFENTS
S.1 LICENSE APPLICATION

A description of the OA program to be spplied to items important to
safety and/or waste isolation shall be sulwitted with the license spplication.
The sulwittal shall identify the structuras, systems, and Y ts important
to safaty and describe the snalyses used in this fdentificstion. It should
also  identify the barriers isportant to waste isolstion falling under the QA
rtgram and describe the avaluations used to identify these bherriers {10 CFR
60.21{=) (VY (AR (C)). A Ouality Activities List, as defined in Section 1.0,
should also be provided 1listing mmjor site characterization, isolation,
nperat ion, and performance confirmation activities under the OA program.

S.2 SITE CHARACTFRIZATION PLANS

The following information related to the O-List should be submitted in
the Site Characterization Plan:

" A description of the OA program to be applied to items and activities
dniring the site characterization phase.

See que, 223
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See ’DQJL 223

o A preliminary Q-List fdentifying wmajor structures, systems, and
components important to safety, engineered barriers important to waste
isolation and tha methodology used to davelop the list.

n A list of major site characterization asctivities ((mality Activities
List) and the OA raquirements which spply to them.

o A general description of the process by which the preliminary Q-List will
be revised as the design advances.

Flans for .;Sevqlo;wrnt and ispleventation of a QA program to demonstrate that
nen-O-List licensing requirmments are st should also be described in the Site
Chatracterization Plan,

6.0 GRADED APPLICATION OF QA MEASURES

The 10 CFR 60 Subpart G requirements csn be wmet using graded QA smasures and
showld ba aspplied to items ond activities important to safety and/or waste
isolation based on considerations such as the following:

- The impact of malfunction or fallure of the item, or the impact of
erronmous data associsted with data collection activities, on safety or
waste isolation.

o The complexity of design or fabrication of »n item, or design and
implamen- tation of & test, or the umiqueness of an item of test.

o The special controls and surveillance needed over processes, tests, and
aquigment .

V%
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The degree to which functional complisnce can be demonstrated by
inspection or test.

o

"

The quality history and degree of standardization of the item or test.

Hote: Additional quidance related to this suhject can bs found in WUREG-1318,
"TECHNICAL POSITION ON [TFMS AND ACTIVITIES IN TWE NIGN-LEVEL WASTE GEOLOGIC
PEPOSITORY PROGRAM SUBRJECT TO QUALITY ASSURAMCE REQUIREMENTS® (APRIL, 1998) .

Se.e. RBL 223
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APPEIDIX J

REQUIPFMENTS FOR PEER REVIEW

1.0 General

This sppandix provides the requirements regarding the spplicsbhility of
peer reviews, the structure of peer review groups, acceptability of
prers, and the duct and d tation of peer reviews.

2,0 APPLICARILITY OF PETER REVIEW

2.1 (1'A peer raview shall be used vhen the adequacy of intormat ion (e.9.,
dats, interpratations, test results, design assumptions, etc.) or the
suitsbility of procedures and wmethods essesntial to showing that the
repository system wmeats or ds its perf requiremnnts with
taspact to salety and wvaste isolation cannot othervise be established
throngh taesting, altermate calculations or reference to previously
established standacds and practices.

2.2 2)In general, the following conditions are indicative of situations in
which a peatr veview shall be considered:

a. Critical interpretations or decisions will ba made in the face of
significant uncertainty, including the plamning for data
collection, research, or exploratory testing.

. Decisions or interpretations having significant impact on
p=rformance assessment conclusions will be wade.

2,1

2,2

X
i




2.3

Novel or beyond the state-of-the-art testing, plans snd procedures,
or analyses are or will be utilized,

Detalled technical critaria or stendard industry procedures do not
exist or are being developed.

Results of tasts are not reproducible or repeatsble.
Data or interpretations are swhiguous.

Data sdarpacy is questionsble--such as, data may not have besn
collected in conformance with an established QA program,

{3)A peer review shall be used when the adequacy of s criticsl body of

infeuzution can be estsblished by alternste mesns, but there is dissgresmant
within the cognizant technical cowmnity regarding the spplicsbility or
arpropriateness of the altarnate mmans,

3.0 STRUCTURE OF PFER REVIEW GROUP

(8)The nurber of peers comprising a peer review group shall vary commnsurste
with the following:

A,

The complexity of the work to be reviewed,

Its fimpnrtance to establishing that safety or waste isolation
pecformance goals are met,

The mwbar of technical disciplines involved.

2.3

3.1

-3
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D. The dagree to vhich uncertainties in the data or technical sppréach
exist.

€. The extent to vhich diffecing viewpoints are strongly held within
the spplicable technical and scientific icy ing the
issues under review,

3.2 (3)The collective technical ewpertise and qualifications of peer review
gqroup mawbers shall span the technical issues and areas involved in the work
ts be reviewed, including any differing bodies of scientific thought. (6)The
potential for technical or orgsnizational partiaslity shall bs minimized by
selecting peers to provide a balanced peer review grouvp. (7)Technical aress
mre central to the work to be reviewed shall receive proportionally sore
representation in the peer review growp.

4.0 ACCEPTABILITY OF PEFRS

4.1 (#)The technical qualification of the peer reviewesrs, in their review
areas, shall be st laast equivalent to that needad for the original work under
veview and shell be tha prisary considaration in the selection of prer
reaviewers. (9)Each peer shall have recognized and wverifisble technical
rradentials in the technical area that the peer has been selected to review,

4.2 (10)Members of he peer review grovp shall be indepandent of the original
witk to be reviewed, (11)Independence in this case means that the peer was not
involved as a participant, supervisor, technical reviewer, or sdvisor in the
wrk being raviewed, and to the extent practical, has suwfficient freedom from
forvling considerations to sssure the work is impartially reviewed. (12)In soms
cases (i.e, funding considerstions) it may be difficult to mmet the
independance criteria without geducing the technical cuality of the peer
review. (13)%hen the Independence criteria canmot be met, a documanted
rationals shall be included in the pesr reviaw report. :

<SR
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| S.0 PEFR REVIEW PROCESS
5.1 (14)Since the peer cteviaw process may vary from case to csse, 8 peer '[‘ 5‘ ’
reviaw plan shall be prepared prior to initisting a peer review. (15)The peer '
:oview plan shall descritm the work to bs reviewed, the size snd spectrum of '5 5l '
the peer review grovp, end the suggested method end schedule necessary to .
produce a paer review report,
5.2 (16)The pear teview group shall evaluste and report on: I(J 5' 7‘

Validity of assumptions.
Alternate interpretations,

Uncertsinty of results and consequences if incotrect.

4. Mpropristenass and limitations of mthodology and procedures.
®. Adequacy of spplication.
f. MAccutacy of calculations.
h. AMegpiey of requiresmnts and criteria,
9. Validity of conclusions.
(17)Documentation shall be prepared to indicste the results of mwetings, ’7

delibarations, and activities of the peer veview process.

5.2
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6.1 (18)A

6.0 PEFR REVIEW RFPORT

report documenting the results of the peer review shall be prepared

and  issuad under the direction of the peer review group chairperson and shall

be signed

by each peer review group smwber. (19)The peer review report shall

include the following:

b.

A clear description of the work or issuve that was pmer reviewsd.
Conclusions reached by the pesr review process.

Individual statemants by peer review group wesbers reflecting
dissenting views or sdditional comments, as sppropriste.

Listing of the peers snd the technical qualification and evidence
of independence for each peer, including potential technical and/or
organizational pertiality.

Hote: Additional quidance related to this Mjoct can be found in WMEG-1297,
"PEER PEVIEW FOR NIGH 1EVEL, NUCLEAR WASTE RFPOSITORIES® (FERRUARY,
1909)

18
19
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APPEIMDIX K

FOPMAT AND CONTENT REXNIRFMENTS FOR SCP STUDY PLAM

1.0 Purpose and Cbjectives of Studies:

1.1 (1)Describe the informtion thet will be cbtained in the study.
Rriefly discuss how this informtion will be used; and

1.2 (2)Provida the rationale snd justification for the information to be

obtained by the study.. {3)It can be justified by: 1) a performance goal and a
confidence level in that gosl (developed via the performance alloecation

process and results ghat will be described elsevhere in the SCP); 2) a design
qoal and 8 confidence level in that gosl (deafign goals beyond those related to

' performance issues); 3) direct Federsl, State, and other regulatory

reprirements toi specific studies. (4)¥here relevant paclormsnce or design

. gnals actually'spply at a higher level than the study (e.g., vhere the goals

apply to s group of studies), describe the relstionship batween this study and
that higher level goal.

2.0 Rational for Selected Study:

2.1 (S)Provide the rationale snd justitication for the selected tests and
analysas (including standard tests). (6)iIndicate the alternative test and
analytical methods from which they were sslected, including options for type
ot test, instrumentation, data collection and recnrding, snd altermstive
analyticzal spproachas. (7)Describe the advantages and limitstions of the

warions options; and

Not
App'!‘_t"Uc
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2.2 (B)Provide the rationale for the selected nuwbar, locstion, durstion, snd
timing of tests with consideration to various sources of uncectainty (e.g.,

teat method,

interference with other tests, and estismted paramster

varisbility). (9)This rationale shonld also identify reasonsble alternatives;
swwnarize reasons for not selacting these alternatives, snd reference if
available, reports which evaluste sliternstives considered.

2.3 (10)Describe the constraints that exist for the study, and erplain how
these constraints affect selection of test mmthods snd analytical spproaches,

{11)Factors

b)

c)

d)

0

9)

to bs considered include:

-Potential ispocts on the site from testing:

Whether the study needs to simslate repository conditions;

Pecquired accuracy and precision of p ters to be

test instrumentation;

d with

Limits of snalytical methods that will use the information from
the tests;

Capability of analyticsl methods to support the study:
Time requited versus time avallsble to complete the study;

The scale of the phenomana, especislly the limitations of the
equipment relative to the scale of the ph to be od
and the applicability of studies conducted in the laboratory to
the scale of the pheanomena in the field:

See. RJ; 239
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h)

D

Interrelationships of tests involving -lq.n!!.leant interference
vith other tests and how plans have been dasigned or sequanced to
address such interference; snd

Interrelationships involving significant interference smong tests
and ESFT design and construction, as sppropriate (refer to Section
9.4 of the SCP or its references for specific ESF dwsign Informa-
tion)/

3.0 Description of Tests and Analyses:

3.1 (12)Since studies are comprised of tests snd anslyses, provide for esch
_typo.ol test:

-,

8)

b)

‘Describe the genersl spprosch thet will be used in the test,

Descxibe key pacamaters that will be measured in the test and the
experimantal conditions under which the test will ba conducted,
Indicate the nuwber of tasts snd thelx locations (e.9., spatial
location relative to the site, EST elements, repository lsyout,
stratigraphic units, depth, and test location);

Suvwnarize the test mathods, Refarence any stendaxrd procedures
(e.9., ASTH, API) to be used. If sny of the procedureas to bs used
are not standard, or if a standard procedute will be modified,
suwwmrize the steps of the test, how it will be modiflied, end
réference the technical procedures that will be followed during
the test. If procedures are not yet availsble, indicate when they
will be availsbia. Indicate the lavel of quality assucance and,
provide a' rationsle for any tests vhich are not judged to be QA
tevel 1. Reference the spplicable specific OA rtequireswnts that
will be applied to the tast:

SQ:, R’l e Z'Bq
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<)

d)

[}

£y

Ll

. results asre considered repr

h)

)

Specify the tolerance, accuracy, and precision required in the
test, where appropriate;

Indicate the range of npecf‘od results of the test and the basis
for those expected results;

List the equipment required for the test and describe briefly any’

such equipment that is spacial;

Describe tochhlqun to be used for data reduction snd snalysis of
the results; .

Oiscuss the representstiveness of the including why the test
tative of fut conditions or the
spatial varishility of existing conditions. Also indicate limit-

ations ahd uncertainties that will spply to the use of the results;

Provide illustrations such as saps, cross sections, and fscility
design drawings to show the locations of tests and schematic
layouts of tests, snd

relationship of the test to the set  performance goals and
confidence levels.

3.2 (13)For each typs of anslysis:

State the purpnse of the asnalysis, indicating the testing or
design activity being supported. Indicate what conditions or
envirorwents will be evalosted snd any sensitivity or uncertainty
snalyses that will be performad. Discuss the relstionship of the
snalysis to the set performance goals and confidence lavels;

SC.Q; pq‘je_ 2 39
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b) Describe the wmathods of analysis including any anslytical
expressions and nymrical models that will be employed;

he b

e} Raferance the ¢t 1 procedures & t that will be followed
during the senalysis. If procedures are not yet availsble,
indicate when they will be avallsble. Indicate the level of

quality assurance that will be spplied to the analysis and provide -

a rationale for sany ananlyses that are not judged to be OA level 1.
Refearence the spplicsble QA requirements.

d) Identify the data input requiressnts of the analysis;

e) Describe the cted output and y of this analysis; and

P

f) ODescribs the repraseststivenass of the analytical spprosch (e.g.,
with respact to spatial vsrisbility of existing conditions and
future conditions) and indicste limitations and uncertainties that
will spply to t!n results.

4.0 Application of Results:

4.1 (14)Rriefly discuss vhere the results from the study will ba used for
the support of other studies (pexf: t, design, and charact-
arization studies)

4.2 (15)For performance assessment uses, refer to specific pecformance
assessment analyses (described im Section 8.3.5 of the SCP) that will use the
information produced from the studies described shove, and refer to any use of
tha results for model validation:

See P‘U° 239
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4.3 (1€)Yor' design uses, refer to , or describe, vhere the inforwetion
from the study described above will be used in construction equipment design
and davelopment, and englneering system design and davelopmant (e.g., waste
package, repository engineered barriers, snd shafts and borshole seals): and

4.4 (17)For charactarization uses, refer to, or deascribe, where the
information from the study daescribad sbove will be used in planning other
characterization activities.

Schedule .and Milestones:

5.1 (18)Provids the durations of .and interrelstionships swong the
principal asctivities associsted with conducting the study (e.g., preperation
of test procedures, test set-upa, testing dsta enalyses, preperation of
reports), and indicste tha key milestones including decision points assocliated
with the study sctivities:

5.2 (19)Describe the timing of this study relstive to other studies and
other program activities that will affect, or will be affacted by, the
schedule for completion of the subject study: and

S.3 (20)0atas for activities or milestones including durstions and
inter-relationships, for the study plans will be provided. These should
reference the master schedules provided in Section 8.5 of the SCP.
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