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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 FS Quality Assurance
Program Plan, QAPP-002, Rev. S. 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.

All F&S personnel 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 reveal
problems pertaining to the quality of FS programs, projects and activities;
to initiate, recommend, or provide solutions to such problems; and to verify
implementation of corrective action.
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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 Pgram.

Approved by: Date:
Manag vfa u1 Assurance

Approved by: Date: Z-..
ident & General Manager
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1.0 ORGAN}UATION

1.1 Fenix & Scisson, Inc. (F&S) is the AE for the Exploratory Shaft
Facility (ESF) for the Yucca Mountain Project. Responsibilities
include 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, lines 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.

1.1.1 The Vice President and General Manager. Las Vegas Branch has the
overall responsibility for the assigned portion of the Yucca
Mountain Project. In his absence, the responsibility is delegated
to the Nevada Test Site Operations Manager and Assistant Manager.

1.1.2 The Yucca Mountain ProJect Manager/Technical Prolect 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 implementing procedures that are
consistent with NNWSI/88-9. This includes the drilling and
subsurface design, cost estimation and inspection of the ESF.
Responsibilities also include field surveillance and inspection of
drilling, mining, and subsurface facilities construction.

1.1.3 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.

1.1.4 The Nevada Test Site Operations Manager and Assistant Manaoer has
the overall responsibility for Nevada Test Site activities
including Technical Support, Geology/Hydrology, Drilling and Mining
Support to the Ycca Mountain Project.

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

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

1.1.7 The Manager of Geologv/Hvdrologv 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 n accordance with their approved Quality Assurance and
Implementing Procedures. Details of the F&S interface with USGS
are described in the YMP Geology/Hydrology Organization Interface
Procedure.

1.1.8 The Manager of Technical Support is responsible for providing all
support to Yucca Mountain Project activities for records management
and surveillance of geophysical logging and may provide a portion
of the support for estimating, subcontract administration, reports,
word processing, and other related technical services.

1.1.9 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.

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

1.1.11 The Manager of Oualitv 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.

1.2 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.

1.2.1 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.

1.2.2 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 FS 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).

1.3 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.

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

1.3.2 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.

1.4 If more than one organization is involved in the execution of
activities affecting quality, then the responsibility and authority
of each organization will be established clearly and documented.

1 1-3
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1.4.1 The external interfaces between organizations and the internal
interfaces between organizational units and changes thereto are
documented. All interface responsibilities will be defined and
documented. The interfaces between FS, 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.

1.4.1.1 Holmes & Narver (H&N) - 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.

1.4.1.2 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.

1.4.1.3 Lawrence Livermore National Laboratory (LLNL) - F&S receives
direction through YMPO to support LLNL in site investigations.

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

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

1.4.1.6 Science Aplications International Corporation (SAICI/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 SAIC are through YMPO
as described in Section 1.4.1.8.

1.4.1.7 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.

1.4.1.8 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 is responsible to YMPO for technical
activities assigned in the Yucca Mountain Project Work
Breakdown Structure Dictionary (WBS), and project-specific
technical plans.

1.4.2 From an overall Yucca Mountain Project standpoint, the above
interfaces are exchanges of technical requirements of work to be
performed and liaison until completion of work. The Yucca Mountain
Project Administrative Procedures (APs) provide the implementing
interface controls utilized by F&S while its implementing
procedures describe the methods of conducting inter-organizational
interfaces.

1-4
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2.0 QUALITY ASSURANCE PROGRAM

2.1 Extent of the ualitv Assurance ProQram

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 NNWSI/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.

2.1.1 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.

2.1.2 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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2.1.3 F&S Management will monitor QAPP-002 through internal audits to
assess the adequacy of the program and assure its effective
implementation.

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

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

2.1.6 F&S uses the Yucca Mountain Project approach to QA that recognizes
the differences between items 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 is assigned a QA level 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.

2.1.7 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 life 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
affect quality to assure that suitable proficiency is achieved and
maintained.
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The YMPO will regularly assess the status and adequacy of the F&S
QA Program by overview, surveillance and audit activities.

2.2 Application of Graded ualitv Assurance

2.2.1 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 A as developed by the responsible Principal
Investigators and will ensure that they are covered by an
applicable QA Program.

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

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

OA Level I - 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.
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OA Level I - 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.

OA Level III - are those activities and items not classified as
QA Levels I and II.

2.2.2.2 ADDlication of Levels
F&S will apply QA Levels as assigned by the Participating Or-
ganization.

2.2.2.3 The requirements contained in this document apply to Quality
Assurance Levels I and I 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.

2.3 OA Activities

2.3.1 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:

o The review and approval of QAPPs.

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

o Performance of quality audits to verify the adequacy and com-
pliance of QA programs.

2.3.2 Review and Aproval of QA ProQrams

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 criteria for acceptability and indicate
conformance or nonconformance.

2-4
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2.4 Manaaement Assessment

2.4.1 Freguency 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.

2.4.2 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.

2.5 Personnel Selection. Indoctrination, and Training Procedures

2.5.1 Establishment of Reauirements 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.

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

2.5.1.2 Personnel Oualification 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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2.5.1.3 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 list, 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)

o Regulations

o Project Level Documents

2.5.1.4 Training 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.

2.5.1.5 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.

2.5.1.6 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
a minimum, the items listed below:

o Personnel Oualification 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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o 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.

o 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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3.0 SCIENTIFIC INVESTIGATION CONTROL AND DESIGN CONTROL

3.1 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.

3.2 Design Control

3.2.1 General

3.2.1.1 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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3.2.1.2 Oualitv Assurance Level Assignment All 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.

3.2.1.3 Oualification 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.

3.2.1.4 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.

3.2.2 Design Input

3.2.2.1 Identification. Review and Approval of Inout 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.

3.2.2.2 Changes 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.

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

3.2.3 Design Analysis

3.2.3.1 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.

3.2.3.2 Documentation of DesiQn Analysis

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

o Definition of the objective of the analysis.

o Definition of design input and their sources.

o A listing of applicable references.

o Results of literature searches or other background data.

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

o A logical sequenced list 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.

3.2.3.3 Use of ComDuter Programs Computer programs that are used to
support a licence application will be documented and controlled
as specified in Paragraph 3.3 of this Section and Appendix H of
this QAPP.

3.2.4 Design Verification

3.2.4.1 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.

3.2.4.2 Timing 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.

3.2.4.3 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.

3.2.4.4 Chanaes 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.

3.2.4.5 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:

3.2.4.5.1 Individuals or groups from the originator's same organization.

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

3.2.4.5.3 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.

o 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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3.2.4.6

3.2.4.6.1

Methods of Design 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.

Desian 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 review and the results of such deliberations will be doc-
umented.

o Were the design inputs correctly selected?

o 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?

o 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.

3.2.4.6.2

3.2.4.6.3

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.

Oualification 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 in 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.

3.2.4.6.4 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 Aroved Designs 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 Design Interface Control

3.2.6.1 Identification 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.

3.2.6.2 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. Where it is necessary to initially transmit design
information orally or by other informal means, the transmittal
will be confirmed promptly by a controlled document.

3.2.7 Design Output Reouirements

3.2.7.1 Design Output Documents Design output documents will:

3.2.7.1.1

3.2.7.1.2

3.2.7.1.3

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

Identify 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 a
manner traceable to a documented definition of the difference.

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.

3.2.8 Design Documents as OA Records Design documentation, including
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.

3.3 Software Quality Assurance Requirements

3.3.1 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 identification 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.

3.3.1.1 Fenix & Scisson, Inc., shall prepare a description of their
software design, test and configuration management system, and
submit 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.

o 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 life 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.

3.3.1.2 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.

3.3.1.3 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.

3.3.1.4 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 if properly referenced and related to
the NUREG-0856 requirements.

3.3.1.5 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
a 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
identify under what conditions the software does not perform
properly.

3.3.1.6 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 verified
and validated shall be identified and controlled. In all
cases, the-verification and validation of software shall be
completed prior to relying on the software to support the
license application.

3.3.1.7 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.

3.3.1.8 Existing software shall be qualified for use. This qualifica-
tion -shall be based on the ability 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.

3.3.1.9 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.

3.3.2 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 and support;

o Continuing documentation and code listings; and

o Software summary.

This documentation is considered to be a QA Record and is subject
to the 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.

3.3.3 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.

3.4 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 of this QAPP.

3.5 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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4.0 PROCUREMENT DOCUMENT CONTROL

4.1.1 Measures to Assure Adequate Qualitv

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.

4.2 Additional Reouirements for OA 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:

4.2.1 Content of Procurement Documents

4.2.1.1 Scope of Work

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

4.2.1.2 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
the purchaser for monitoring and evaluating the supplier's per-
formance.

4.2.1.3 OA Requirements

4.2.1.3.1 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 subtler 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.

4.2.1.3.2 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).

4.2.1.4 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.

4.2.1.5 Documentation Reguirements

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.

4.2.1.6 Nonconformance

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

4.2.1.7 SDare and ReDlacement 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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4.2.2 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 nclude,
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.

4.2.3 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.

4.2.4 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 I 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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5.0 INSTRUCTIONS. PROCEDURES. PLANS AND DRAWINGS

5.1 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.

5.2 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.

5.3 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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6.0 DOCUMENT CONTROL

6.1 Document PreDaration. Review. Apnroval. and Issuance

6.1.1 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.

6.1.2 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.

6.1.3 Implementation

Implementation 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.

o Review of documents for technical adequacy, completeness,
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.

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

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

o Coordination of interface documents.

6.2 Document Changes

6.2.1 Minor Chanoes

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.

6.2.2 Major ChanQes

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 isolation capability of the site or interfere with
other site characterization activities.

6.3 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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7.0 CONTROL OF PURCHASED ITEMS AND SERVICES

7.1 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.

7.2 Procurement Planning

7.2.1 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 it.

o How it is to be accomplished.

o When it is to be accomplished.

7.2.2 Procurement Timina

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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7.2.3 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:

7.2.3.1 Procurement document preparation, review, and change control.

7.2.3.2 Selection of procurement sources.

7.2.3.3 Purchaser control of supplier performance.

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

7.2.3.5 Control of nonconformances.

7.2.3.6 Corrective action.

7.2.3.7 Acceptance of item or service.

7.2.3.8 QA records.

7.3 Source Evaluation and Selection

7.3.1 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.

7.3.2 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.

7.3.3 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:
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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.

7.4 Bid Evaluation

7.4.1 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.

o Supplier's production capabilities.

o Supplier's past performance.

o Alternates.

o Exceptions.

7.4.2 Resolution of Unacceptable uality 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.

7.5 Supplier Performance Evaluation

7.5.1 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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o Requiring the supplier to identify planning techniques and
processes to be utilized in fulfilling procurement document
requirements.

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

o 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.

o Establishing methods of document information exchange between
purchaser and supplier.

7.5.2 Verification Measures

7.5.2.1 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.

7.5.2.2 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.

7.6 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 is 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.

7.7 AcceDtance of Item or Service

7.7.1 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:

7.7.2 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
identified 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.

7.7.3 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 receiving destination of the item, to the purchaser, and to the
supplier.

7.7.4 Recelving 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.

7.7.5 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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7.8 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
accept 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.

7.9 Control of SuDlier 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:

7.9.1 Provisions for evaluation of nonconforming items.

7.9.2 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.

o Technical or material requirement is violated.

o 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.

7.9.3 Provisions for purchaser disposition of supplier recommendation.

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

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

7.10.1 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.

7.10.1.1 Identification 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
requirements applicable to both the replaced item and its ap-
plication.

7.10.1.2 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.

7.10.1.3 Purchase Order

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

7.10.1.4 ReceiDt 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.

o The item received 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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8.0 IDENTIFICATION AND CONTROL OF ITEMS. 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
NNWSI/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
this time, identification and control of samples does not apply to
F&S.

IDENTIFICATION AND CONTROL OF ITEMS

8.1 Identification Identification requirements will be imposed, 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, lot, 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.

8.1.1 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.

8.1.2 Identification markings, when used, shall be applied using
materials and methods which provide a clear and legible
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.

8.1.3 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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8.1.4 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 life has expired.

8.2 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 Identification

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 indication of the Quality
Assurance Level assigned to the activity which produced the data.

8.4 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.

8-2



UNCNROLLED
QAPP-002, REV. 6

9.0 CONTROL OF PROCESSES

9.1 General Reguirements

The requirements of this section apply to engineered items and
scientific investigations for process control. The requirements
for special 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 inclusion in technical
specifications and/or drawings.

9.2 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.

9.2.1 Identification of Secial 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.

9.2.1.1 Qualification Reouirements The necessary requirements for
qualifications of personnel, procedures, or equipment shall be
specified or referenced in the procedures or instructions
qither 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.

9.2.2.2 ADDlicable 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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9.2.2 Oualification of Special Process Procedures

Program for Oualification 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 FS. F&S QA will provide
appropriate reviews to assure compliance with these requirements.

9.2.3 Qualification of Personnel Performing Secial Processes

9.2.3.1

9.2.3.2

9.2.3.3

Training, ualification. 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 utilize the actual working
procedure, to the extent possible.

Personnel ualification Reguirements Qualification of personnel
shall incorporate the personnel qualification requirements of
the applicable codes, standards, or specifications.

9.2.4 Special Process Euipment

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.

9.2.5 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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10.0 INSPECTION

10.1 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.

10.2 Personnel

10.2.1 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 FS; 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.

10.2.2 Oualification

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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10.3 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.

10.4 Inspection Plannina

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.

o 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.

10.4.1 Sampling

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

10.5 In-Drocess InsDection

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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10.5.1 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.

10.5.2 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.

10.6 Final InsDection

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.

10.6.1 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.

10.6.2 Acceotance

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

10.6.3 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.

10.7 In-service Inspection

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

10.8 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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10.9 Records

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

10.10 Inspection Records

As a minimum, inspection records will identify the following:

o Item or activity.

o The date of the inspection.

o Name of individual performing the inspection.

o Name or names of personnel contacted during the inspection.

o A description of the type of observation (method of inspec-
tion).

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

o Equipment used during the inspection.

o Evidence as to the acceptability of the results.

o Acceptance Statement.

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

10.10.1 Personnel Oualification Records

Records of personnel qualification will be established and
maintained by the employer. The actual examinations used to
qualify personnel will also be retained as part of the record
files.
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11.0 TEST CONTROL

11.1 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.

11.2 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.

11.3 Test Procedures

11.3.1 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.

11.3.2 Test .Prereouisites 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 instrumentation, (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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11.3.3 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 inspection hold points (as required), methods of
documenting test data and results, and methods of data analysis.

11.3.4 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.

11.3.5 Alternatives In lieu 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.

11.4. 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.

11.5. Test 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.

o Results and acceptability.

o Action taken in connection with any deviations noted.

o Person evaluating results.
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12.0 CONTROL OF MEASURING AND TEST EQUIPMENT

12.1 General

12.1.1 Maintaining Accuracy of Euipment

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-
justed at specified periods to maintain accuracy within necessary
limits.

12.1.2 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 utilizes 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.

12.1.3 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.

12.2 Purpose of E uipment

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:

12.2.1 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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12.2.2 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. If
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.

12.Z.3 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 items 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.

12.2.4 Commercial Devices

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

12.2.5 Handling and Storage

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

12.2.6 Records

Records will be maintained and equipment will be marked suitably to
indicate calibration status. Calibration records will identify the
calibration procedure (including revision) utilized to perform the
calibration.

12-2
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13.0 HANDLING. STORAGE AND SHIPPING

13.1 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
subcontractors by inclusion in Technical Specifications and/or
drawings.

13.1.1 General Euipment 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.

13.1.2 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.

13.1.3 InsDection and Testing of Special Tools and Euipment

Special handling tools and equipment shall be utilized 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.

13.1.4 Operators of Special Euipment

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

13.1.5 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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14.0 INSPECTION. TEST AND OPERATING STATUS

14.1 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.

14.2 Methods of Indicatina 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.

14.3 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.

14-1
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15.0 CONTROL OF NONCONFORMING ITEMS

15.1 General Reauirements

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.

15.1.1 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.

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

15.1.3 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
item? will include documented justification that the following
conditions are met:

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

o Traceability and identification of the nonconforming item are
maintained.

I
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15.1.4 Logging

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

15.1.4.1 The nonconformance report number.

15.1.4.2 A brief description of the nonconforming condition.

15.1.4.3 Identification of the person or organization responsible for
determining and carrying out the nonconformance disposition.

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

15.1.5 Segregation

15.1.5.1 When practical, nonconforming items will be segregated by plac-
ing them in a clearly identified and designated hold area until
they are dispositioned properly.

15.1.5.2 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.

15.1.6 Disposition

15.1.6.1 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.

15.1.6.2 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.

15.1.6.3 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.

15.1.6.4 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-
K---i 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.

K~i 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.

15.1.6.5 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
justification 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.

15.1.7 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.

15.1.8 Internal interfaces between organizational units and external in-
terfaces between NNWSI Project participants will be clearly de-
scribed.
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15.2 Renetitive 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.

15.3 Trending

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.

15.4 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
the YMPO for approval when required by Paragraph 15.1.6.5 of this
section.
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16.0 CORRECTIVE ACTION

16.1 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.

16.1.1 Significant 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.

16.1.2 Follow-UD 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-
mentatibn 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.

16.1.3 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.

16.2 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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17.0 QUALITY ASSURANCE RECORDS

17.1 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.

17.1.1 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.

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;
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.

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

17.1.2.1 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.

17.1.2.2 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 list
of typical QA records is contained in Appendix E.
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17.1.2.3 Requirements and responsibilities for record transmittal,
distribution, retention, maintenance, and disposition of QA
records will be established and documented.

17.1.3 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.

17.1.4 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.

17.2 Generation of Records

17.2.1 The applicable design specifications, procurement documents, imple-
menting procedures, operational procedures, or other documents will
specify the records to be generated, supplied, or maintained by or
for F&S.

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

17.2.1.2 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.

17.3 Validation of Records

17.3.1 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
document is clearly identified as a statement by the reporting
individual or organization.

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

17.4 ReceiDt of Records

17.4.1 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.

o Procedures for receipt and inspection of incoming records.

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

17.4.2 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.

17.5 Records Identification

17.5.1 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.

17.5.2 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.

17.6 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.

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

17.6.2 Before the records are stored, a written storage procedure will be
prepared and responsibility assigned for enforcing the requirements
of that procedure. As a minimum, this procedure will include the
following:
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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).

17.7 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.

o 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.

17.8 SafekeeDing

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

17.8.2 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.

17.9 Corrected Information in Records

17.9.1 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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17.9.2 The correction will include the date and the identification of the
person authorized to issue such correction and will not obliterate
the corrected data.

17.10 Storage Facility

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

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

17.10.1 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.

17.10.2 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.

17.11 Retrieval

17.11.1 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).

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

17.11.3 Records maintained 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.

17.12 DisDosition

17.12.1 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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18.0 AUDITS

18.1 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 items 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. All 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 (QA 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.

18.2 Internal and External'QA Audits will be scheduled in a 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 RC audits.
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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 life 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.

18.3 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

)18-2



UNCONTROE
QAPP-002, REV. 6

teams shall be employed when activities to be audited involve more
K,> than a single technical area. The audit team leader will ensure

that the audit team is prepared before the audit begins.

18.4 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.

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

o 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.

18.6 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.

18.7 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.
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18.8 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.

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

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

18.10 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-
lished and executed in accordance with procedures prepared by F&S.
Surveillances are scheduled and conducted based on the activity's
relative impact or importance, or both, to the Yucca Mountain
Project.' All deficiencies, nonconformances, and potential quality
problems identified during surveillances will be documented and
monitored until verification of effective corrective action is
made.

18.10.1 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."

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

18.10.3 As a minimum, surveillance records will identify the following:

o Item or activity.

o Date of the surveillance.

o Name of the individual performing the surveillance.
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o Identification of the organization(s), activities or items
surveilled, including the name or names of personnel con-
tacted.

o 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.

o Surveillance Criteria

o Equipment used during the surveillance.

o Results.

o Acceptance statement.

>
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APPENDIX A

TERMS AND DEFINITIONS

ACCEPTANCE CRITERIA: Specified limits defined in codes, standards, or other
required documents placed on characteristics of an item, process or serv-
ice. 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 I
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 list nor do they
require QA level assignment. However, activities related to natural
barriers important to waste isolation shall be identified and listed on a
Q-list. These activities include: 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 alter 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
that implement QA requirements are identified with a Q' suffix (i.e AP
1.1Q).
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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: (l) a stamped, initialed, or signed and
dated document; (2) a statement by the responsible individual or
organization; or (3) issuing 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
data.

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
one which, if not corrected, could have a serious effect on safety or oper-
ability.

CONFIGURATION MANAGEMENT: 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 is 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-
stricted 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 nformation 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.

DQ_: 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 oil 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.

FUNCTIONAL 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.

INSPECTION: Examination or measurement to verify whether an item or activ-
ity conforms to specified requirements.
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INTERNAL AUDIT: An audit of those portions of an organization's QA program
that s retained under its direct control and within its organizational
structure.

ISOLATION: 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.

ITEM: 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.
This term 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.
All 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 EUIPMENT (M&TE): 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: All subsurface excavation, including the surface shaft collars,
headframe, and hoist.

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 adequacv of work. In contrast to peer review, the term
"technical review" refers to a review to verify compliance to predetermined
requirements; industry standards; or common scientific, engineering, and
industry practice.

PEER REVIEW GROUP: A peer review group is 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 intervention 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 IOCFR60 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
and Data Interpretations not Developed Under the Yucca Mountain Project
Program."

PRINCIPAL INVESTIGATOR (PI): 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-
tions, instructions, 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.

0-LIST: 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, Subpart 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.

QUALIFICATION TESTING: Demonstration that an item meets design
requirements.

QUALIFIED DATA: Data initially collected under a 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 1OCFR60, 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: All 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 record 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
items 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 1OCFR60, and 40CFRI91.

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

QUALITY ASSURANCE PROGRAM PLAN (APP): 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 designated location.

RELIABILITY 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.
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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, meteorological, 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 1OCFR 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.
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TECHNICAL PROJECT OFFICER (TPD): 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.

TECHNICAL 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-IS: A disposition that is permitted for a nonconforming item or
service 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.
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YHP: 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.

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

YUCCA MOUNTAIN 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 (OAP): 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.
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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 listed inputs as they apply to specific
items or systems of the repository:

1. Basic functions of each structure, and component.

2. Performance requirements such as capacity rating and system output.

3. Codes, standards, and regulatory requirements including the appli-
cable issue, addenda, or both.

4. Design conditions such as pressure, temperature, fluid chemistry, and
voltage.

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

6. 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.

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

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

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

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

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

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

13. Electrical requirements such as source of power, voltage, raceway re-
quirements, electrical insulation, and motor requirements.
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14. Layout and arrangement requirements.

15. 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.

16. 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-
stalled spares, range of measurement, and location of indication are
included.

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

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

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

20. Test requirements including pre-operational and subsequent periodic
in-service tests and the conditions under which they will be per-
formed.

21. 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.

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

23. Transportability requirements such as size and shipping weight,
limitation, and Interstate Commerce Commission regulations.

24. Fire protection or resistance requirements.

25. Handling, storage, cleaning and shipping requirements.

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

27. Materials, processes, parts, and equipment suitable for application.
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28. 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.

29. Quality control and Quality Assurance requirements.

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

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

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

1.0 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.

2.0 FUNCTIONAL QUALIFICATIONS

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.

2.1 LEVEL I 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.

2.2 LEVEL II PERSONNEL CAPABILITIES

A Level II person will have all of the capabilities of a Level I
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.

2.3 LEVEL III 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
and test personnel whose qualifications are covered by this sec-
tion.

3.0 EDUCATION AND EXPERIENCE QUALIFICATIONS

These education nd 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-
able 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.

3.1 LEVEL I EDUCATION AND EXPERIENCE REQUIREMENTS

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

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

o 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.

3.2 LEVEL I EDUCATION AND EXPERIENCE REQUIREMENTS

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

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

o 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

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

3.3 LEVEL III EDUCATION AND EXPERIENCE REQUIREMENTS

o Six years satisfactory performance as a Level II 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
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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.

4.0 CERTIFICATION

4.1 QUALIFICATION 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 a qualified individual.

4.2 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.

4.3 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.

4.4 TRAINING

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 training 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.

4.5 DETERMINATION OF INITIAL 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.

4.6 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.

4.7 CERTIFICATION OF QUALIFICATION

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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o 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.

4.8 PHYSICAL

The responsible organization will identify 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 UALIFICATIONS OF NON-DESTRUCTIVE
EXAMINATION 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 per-form 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 CERTIFICATION

1.1 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.

1.2 PROGRAM

The responsible organization will establish written procedures for
the control and administration of NDE personnel training, examina-
tion and certification.

1.3 CERTIFICATE OF QUALIFICATION

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.

o 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.

1.4 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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LIST OF TYPICAL OA 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.

o Geologic maps and geologic cross section.

o Locations and amounts of seepage.

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

o 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.

o Environmental Impact Statement.

o Environmental Report.
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2.0 DESIGN RECORDS

o Applicable codes and standards used in design.

o Design drawings.

o Design calculations and records of checks.

o Approved design change requests.

o Design deviations.

o Design reports.

o Design verification data.

o Design specifications and amendments.

o Safety analysis report.

O Stress reports for code items.

o Systems descriptions.

o Systems process and instrumentation diagrams.

o Technical analysis, evaluations and reports.

3.0 PROCUREMENT RECORDS

o Procurement specifications.

o Purchase order including amendments.

4.0 MANUFACTURING RECORDS

o Applicable code data reports.

o 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).

o Certificate of compliance.

o Eddy-current examination final results.

o Electrical control verification tests results.
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o Ferrite test results.

o Heat treatment records.

o Liquid penetrant examination final results.

o Location of weld filler material.

o Magnetic particle examination final results.

o Major defect repair records.

o Material properties records.

o Nonconformance reports.

o Performance test procedure and results records.

o Pipe and fitting location report.

o Pressure test (hydrostatic or pneumatic).

o Radiographs (for in-service inspection applications).

o Radiograph review records.

o Ultrasonic examination final results.

o Welding procedures.

INSTALLATION AND CONSTRUCTION RECORDS

RECEIVING AND STORAGE - NONCONFORMANCE REPORTS

CIVIL

o Concrete cylinder test reports and charts.

o Concrete design mix reports.

o Concrete placement records.

o Inspection reports for channel pressure tests.

o Material property reports on containment liner and accessories.

o Material property reports on metal containment shell and acces-
sories.

5.0

5.1

5.2
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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 systems.

o Details, methods of emplacement and location of seals used.

5.3 WELDING

o Ferrite test results.

0 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).

o Radiograph review records.

o Weld location diagrams.

o Weld procedures.

5.4 MECHANICAL

o Cleaning procedures and results.

o Code data reports.

o Installed lifting and handling equipment procedures, inspection
and test data.

o Lubrication procedures.

o Material properties records.
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o Pipe and fitting location reports.

o Pipe hanger and restraint data.

o Pressure test results (hydrostatic or pneumatic).

o Safety valve response test procedures.

5.5 ELECTRICAL AND INSTRUMENTATION AND CONTROL

o Cable pulling tension data.

o Cable separation data.

o Cable splicing procedures.

o Cable terminating procedures.

o Certified cable test reports.

o Relay test procedures.

o Voltage breakdown test results on liquid insulation.

5.6 GENERAL

o As-build drawings and records.

o Final inspection reports and releases.

o Nonconformance reports.

o Specifications and drawings.

o Details of equipment, methods, progress and sequence of work.

o Construction problems.

o Anomalous conditions encountered.

6.0 PRE-OPERATIONAL AND START-UP TEST RECORDS

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

o Final system adjustment data.

o Pressure test results (hydrostatic or pneumatic).
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o Instrument alternating current (AC) systems and inverters test
procedures and reports.

o Off-site power source energizing procedures and test reports.

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

o Pre-operational test procedures and results.

7.0 OPERATION RECORDS

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

o Radioactive waste inventory, emplacement location and transfer
records.

o Off-site environmental monitoring survey records.

o Waste shipment records.

o Repository radiation and contamination survey results.

o Radiation exposure records for individuals entering radiation
control areas.

o Records of gaseous and liquid radioactive material released to
the environment.

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

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

o In-service inspection records.

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

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

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

o Records of repository tests and experiments.
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o Changes made to Operating Procedures

o Sealed source leak-test results.

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

o Logs of repository operation.

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

o Operational, shift supervisor and control-room logs.

o Licensee event reports.

o Fire protection records.

o Nonconformance reports.

o Repository equipment operations instructions.

o Security plan and procedures.

o Emergency plan and procedures.

o Quality Assurance and Quality Control Manuals.

o Records of activities required by the security plan and
procedures.

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

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

o Annual environmental operating report.

o Annual repository operating report.

o Location and description of dewatering systems.
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REQUIREMENTS FOR THE QUALIFICATION OF QUALITY ASSURANCE
PROGRAM AUDIT PERSONNEL

1.0 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 in an au-
dit, such as technical specialists, management representatives, and
auditors-in-training.

1.1 OUALIFICATION 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 listed below.

1.1.1 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.

1.1.2 TRAINING 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.

1.1.3 ON-THE-JOB-TRAINING

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

I
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1.2 OUALIFICATION OF LEAD AUDITORS

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

1.2.1 COMMUNICATION SKILLS

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.

1.2.2 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:

o 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.

o On-the-Job-training to include applicable elements of the audit
program.

1.2.3 AUDIT PARTICIPATION

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.

1.2.4 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.
If 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.

1.3 MAINTENANCE OF QUALIFICATION

1.3.1 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.

1.3.2 REQUALIFICATION

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 section, reexamination in accordance with Par-
agraph 1.4.2, and participation as an Auditor in at least one nu-
clear Quality Assurance audit.

1.4 ADMINISTRATION

1.4.1 ORGANIZATIONAL 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 training commensurate with
the. scope, complexity, or special nature of the activities to be
audited.
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1.4.2 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 bjective
evidence regarding the type or types and content of the examina-
tion or examinations will be retained by the employer.

1.5 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

o 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 TO SUPPORT A
HIGH-LEVEL NUCLEAR WASTE REPOSITORY LICENSE APPLICATION

This 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 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 likelihood of defects entering executable code
during development.

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

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

2.0 APPLICABILITY

The detailed requirements set forth in this appendix 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.

3.0 TERMS AND DEFINITIONS

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

4.0 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.
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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:

Reauirements

Design

Implementation

Installation and Checkout

Operation and Maintenance

4.1 Software OA Plan

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

4.1.1 A software QA plan shall be prepared for each software
development/application effort at the start of the software
life 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:

o The software products to which it applies.

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

o Required documentation.

o 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.

4.1.2 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 life cycle model defined,
interpreted, and described in the F&S software QA Plan.
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4.1.2.1 Reauirements Phase

During this phase requirements that pertain to functionality,
performance, design constraints, attributes, and external
interfaces of the completed software shall be specified,
documented, and reviewed. These requirements shall possess the
following characteristics:

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

o Enough detail to allow for objective verification.

o Adequate definition to provide for the response of the
software to the identified input data.

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

4.1.2.2 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:

o The generation of design-based test cases.

o The review and analysis of the software design.

o The verification of the software design.

4.1.2.3 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:

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

4.1.2.4 Testina 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:

o The evaluation of the completed software to assure
adherence to the requirements.

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

4.1.2.5 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.

4.1.2.6 ODerations and Maintenance 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 itself or in combination with
other functions can degrade the entire system.
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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.

5.1 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 is implemented in code. Appropriate methods such as
inspection, analysis, test, or demonstration shall be applied to
accomplish verification objectives.

5.2 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 laboratory experiments, field experiments or
observations, or in situ testing. Specific sets of data used in the
validation process shall be identified and justification 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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6.0 SOFTWARE CONFIGURATION MANAGEMENT

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

6.1 Configuration Identification

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 incorporated 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:

o Uniquely identifies each configuration item or version number.

o Identifies changes to configuration items by revision.

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

6.2 Configuration Chance 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.

6.3 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 information to support the functions of
configuration identification, and configuration control.

7.0 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. Additional documentation may
also be identified in the software quality assurance plan for F&S.

7.1 Software Reauirements 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
proposed software must fulfill. The requirements shall address the
following:

o 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.

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

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

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

7.2 Software Design Documentation

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

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

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

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

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

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

o Continuing documentation, code listings, and software summary
forms as required by NUREG-0856.
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7.3 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
should be the basis for the software verification and validation
plan(s).

7.4 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.

7.5 User Documentation

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

o Program considerations, options, and initialization proce-
dures.

o Anticipated error situations and how the user can correct them.

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

o Input and output options, defaults, and formats.

o System interface features and limitations.

o Information for obtaining user and maintenance support.

o Sample problems.

8.0 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.

1 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.

8.1 Software Requirements Review

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

8.2 Software Design Review

The software design review will be held at the completion of the
software design documentation. This review shall evaluate the
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.

8.3 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.

8.4 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 in an approval of verification and validation
documentation.

9.0 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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o Defects are documented and corrected.

o Defects are assessed for criticality and impacted as previous
applications.

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

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

10.0 MEDIA CONTROL AND SECURITY

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

11.0 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.

12.0 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.
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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. All auxiliary software
used should be included in documentation of technical calculations
performed and shall be included in independent review as part of the
calculation.

All applications of computer software shall be independently 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

1.0 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.

2.0 APPLICABILITY OF PEER REVIEW

2.1 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.

2.2 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.

2.3 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.

3.0 STRUCTURE OF PEER REVIEW GROUP

3.1 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.

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

3.2 The collective technical expertise and qualifications of peer review
group members shall span the technical issues 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.

4.0 ACCEPTABILITY OF PEERS

4.1 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.

4.2 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.

5.0 PEER REVIEW PROCESS

5.1 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.
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5.2 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.

6.0 PEER REVIEW REPORT

6.1 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.

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.

Note: 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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recommnd, or provide solutions through designated chann ls, to verity

9 1) f)SURE A
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iulpttaton of the solutions; nd to assure that further processing,
delivery, installation, or u is controlled until proper diaposition of a
nonConfomance, deficiency, or unsatisfactory condition has occurred. (hla |0 1.2.
includes the ability to stop (or cause to be stoped) unsatisfactory ork
through established channels. (lO Such persons o organisations shall have
direct access to responsible mnagement t a level here appropriate action
can be ffected nd hall report to a management level at hich this required
authority nd organizational fredom are provided, ncluding sufficient
independencefromt cost nd schedule.

2.1 DDICtM OA PoSlTICHs

(11)The person responsible for directing and ning the overall WS IW 1.7.. 1
Project Participant a progren shall be identified and he appropriate organ- 1
izational position, responsibilities, end authority to *xerciso proper control IZ I *
over the oA program. (121tbLs person shall have appropriate management and A
knowledge and *perience nd shall be at the s or higher organization level
as the highest line manager rsponsible for perforaLng activities affecting
quality and sufficiently ndependent from cost nd schedule.
(lI)personeel in this position hall have responsibility for approval of (1 13 I,2., |
opps, changes thereto, and interpretations thereof nd (2) implementing jii 1 2 I
procedures And all changes thereto. (I417bi position shell have effective 7 I
communiction channels with other senior manag vnt positions. (51Personn 15 | .
in this position shell have the responsibility nd authority to verify the ,

adequacy end ffectiveness of CA plans, requirements, nd OR progrm Implemen- 1 | 1
tation by that organistion nd its subordinate organiastions. (lEull-tine
dedicated GA positions are to be established by the Hste anagement roject
office EtmoC), *part icipating rganizat ions, and the Nevada ests ite (TS)

orrzoh.^iirswo l~ltbst3
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Support Contractors. 417)Th management poritio that retains overall 17 1.2 . 1
authority and rsponaibility for the A Progr as wll as pracenel
considered to be full-time dedicator shall not be assigned duties that would
prevent full attention to NMI roject A responibilities or that would con-
f ict with the reporting and resolution of Oh issues nd problem related to
the INSt roject.

2.2 wmaoRm

4llAuthority for the resolution of disputes involving quality arising j Z
from a difference of opinion between prsonnl and other shll be 4
identified. (l91this authority *hall include the ability of o personnel to A C7 | 2
elevate the resolution of disputes to progressively higher organization levels
through establishd channels Including the WHI PQH, it tho dispute cannot be
resolved within the organization.

2.3 OPANIZAUl04AL STRUCiM"

(20Flecause of the many variables involved, such as the nber of |
personnel, the type of activity being perfor ed, nd the location or locations
At which the activities are to be performd, the organizational structure for i 1 I
executing the O progra_ may take various form provided that the persona And 2 * F .
orqanizations assigned the GA functions have the required authority And organi- I .1 @ nR
zational reedom'. 211Sho oA responsibilities of all organizational loents 1,1.11
depicted on organiration charts shll be described.

) ~~~))
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3.0 cuALm MssuMKX 3OMM PLAI

(221A Quality Asuranc Program Plan (QWA hall aply to all t_ and
activ-tion of an organization *ffecting quality. (23)tbh organizational
structure aud the r *sponibility of asignments shill be clearly eatablished
such that certain results, as described below, are obtained.

Z.1 1.3
23 1.3

3.1 AOCHIlKIt AN HO lifl4NhMi OF QIULAM

(24u al1ty is achiwed *nd mintaind by those who have b n assigned
remsonsibility for peforming work. .I I I I

3.2 VERWlCATG0S

(25)Quality chievement s verified by persona or orgni ation not
directly responsible for perfo ing the work. (24SVerificatloo of enforo_
to established requirmnts (eceptance I acconpliebed by Lndividuals or
groupa within the O organization unless specifically exempted e1. here Ln
this docunt.

Z5

24
1.3.7

1.
4.0 MUJLTIPLE OANISATIMU

421)lf wore than one organization is Involved in the execution of
activities affecting quality, then the responsibility and authority of each
organization shall be established clearly nd documented.

2.7

I 'V

II . 1-1._ a .

9
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4.1 DOCainflATI0 or 1vWZS

126)Th. etternal interfaces between organizations and the Internal 78 1@q.1
nterfaces b-tw n org nl tion l units nd changs t reto hll be
dotiented. (29e11I interfc responsibilities shell be d fined nd a |4.
docunt-d 30) Interfaces between the WH- th Particip-ting Org3ni0tons
and th T Support Contractors nhell be de crib d in the GAP of the 30 to , Y.1
respective organizations. 131rom n overall MiSau Project standpoint, theae
interfaces are exchanges of tchnical requirmmnts of work to be pertorned and 1
liaison until completion of work. (32?h. MNMI5 Project Adminstrative 32 | I4.

Procedures APs) provide the iplementing interface controls utilized by all
of the iNwa Project prticipanta while Participat ag organization and HTS
Support Contractor impl _ nting procedures describe the mthods of conducting
Inter-organis tional Interfaces.

133)the organizational structure for executing the OA pogr_ varies fro 33 .
organization to organization, and each one shall be deacribed in the
individual organization's OP. (3411he technical Project Officer of the 3 1.1,
respective Participating Organizations end the respective ISS Support
Contractors are responsible to the sO Project Manager to ensure that the
Project activities for which they are responaible are performd to a QFP and
implementing procedures that are consistent with this OA.

)
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stcriKG I I

QUM Asm PFAGM

1.0 zxTr or til aLnm AssuRani P.

liThe Quality Assurance (OA) Program for the IAN Project consists o VI'IPQ
the SI QliLty Assurance Pl (AIl, the % program Pls of the Waste ma4-
gem--t Project Office ('O) , the Prticipating Organizotions, and the Med VH' P0
test Site 0ITS) Support Contractors, nd the A and tcnical procedures
required to implement these documents. 21he SASI roject Office will ijimit 3 WOO
this O? nd the U O* to the oCR54 Director, office of Quality Assurance 4 t eo
for approval. 31Pending receipt o this approval, A plane ay be ssued by
Itao for interim ue. (4lhen any oA plan Is issued for nterim use, the 5 t O
transittal record shell e appropriately marked to indicate that it s or
interim use. srinal O plant will include a signature block for approval by
the Director, Office of Quality Assurance.

(S)L ch WiSeI Project Participant shall develop a Quality Assurance 2. 1
Program Plan which shall provide the description o the organization's A
progran nd indicate the comitent to the pplicable MOISI Project A require- 7 .2 I
wants given herein. (7 ch Quality Assurance Program Plan IQAPPJ shall Leal-
ude consideration of the technical aspects of the activities affecting quality 2 'I
and shell be generated by the rspective A organization with assistance from
the technical staff. (Ithe WVi shell provide instruction to isplment nd 9 2* I
apply the GA requirements to the technical ctivities of the eeMI Project.
(OIt shell be planned, implnted, and maintained in accordance with this 10 *
doc.mnt nid be consistent with nd ddress all of the applicable requirements
of this NiwSI A plan. (O enagement above or outside of the Q organization

) ) f )~~~
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ahali regularly receive inforation as to the scope, status, dequacy,
compliance. etc. of the O Program. 4llHanagewant shell perform rdi-es
review, as ded appropriate. (12 jRoadistas reviea shall apply to major 12 Z.
scheduled/planned activities which could effect quality. 113 Uediness review
shall b aged in verifying that specif ed prerequiaites eod prograimatic 1 3 I
reiretl t b bon identified prior to starting a major activity.

1141the hierarchy of criteria applicable to the Project are shown in
fiqure 1 of the Introduction of thia document. (ith the exception of the |

cm, whare deviations between the requirements of the highr-tier ewnto |5 2 I
referenced in that Figure end this AP exist, the requirets of this
docuent shall prevail.

1.1 A CRITlElA

(16)The OA Criteria end specific requirrnts asociated with these 1 2.1.
criteria have beet adapted to the slI Project ctivities through this Oh
plan and shall be addressed in the GAMPs of the W0, the Participating Orgi- 17 2. I
zations, and 145 Support Contractors. 117)When a specific criteria is not
applicable to an organiation's activities, it shall be noted in the OW and
recorded on the checklist required in paragraph 1.2 below with justification
of its exception.

1.2 CSOTM Or THE RP

(l)Th Quality Assurance Program of each organization shall consist of the 18 2 1.
GRP plus appropriate implemting procedures reired to provide and

implement control over activities affecting quality. (19The control shall be Z .1 L
consistent with the importAnce of the activity. 20)Tbese procedures shall be
developed by qualified personnl and be reviewd and approved by the cognizant 20 ' I
OA organization prior to iplmmentation to assure that they _et all the rq-
uirmnts of their APt.
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121)the QP of each Participating Organization d IlS Support Contractor
shall be submitted to the tH80 for review prior to ipmentation nd hall
include a checklist based n this a Q which identifies how nd ere z22 WHOO
Pach roquiremant of this document s addressed. 122)ta WPO is also pired 23 2 ,I1.
to complote a c klist bed on INSKIUI-9 (formerly W.O-16-1) for the
preparation of the WeeO OP. 12315he OAFP of each Project articipating
Organization nd Ur$ support Contractor shall be reviewed, cmmnts resolved,
and the docummnt approved by the IW0 within a tiamly aner.

1.3 WPF VxxtriCl?(U4

I2Assurance that the J requirements have been dequately addressd nd 2 IPO
effectively implemented will be provided by the MPO with ufort fre the 2 JII
SAlC/TsImsS Project 01 Department during the review and approval of each organ- ZY 2*1.3
ization' r . onitoring and surveillance operations, nd audits of acti-
vities. (25)2be Participating Organizations' and ITS Support Contractors'
management shall also onitor their respective QIPP through nternal udits
to asse the adeqacy of their program and assure Its effective

inplmentat ion.

1.4 UsE or DATA Nor GSRATD eM GA ahN2LS

(26The 0 program for the tM Project provides for the acceptance of
existing data for use in licensing activities that wre not generated under N s no+
the controls of a 0 Program which mets the requirements of 10 a 6O, 27 N0 F4 t floS4
Sbpart G. (271specific methods for acceptance of this information are zS h f olS1 je.. 0 , I
contained In NNI1 Project Adeinistrative Procedure 590. (28This procedure 2Fm
shall meet the requirements of W - 1296 Qualification of Existing Data 2 )ho 3 .her. t4-4Lfor Nigh-Level huclear Waste Repositories" bruary. 19661. (29I!heIe
requiraments are contained in Appendix to this A Plan. (30)Once accepted, 3 c CO Is.
this existing data is classified s prLiary dtal for licensing purposes.

9~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



QA COLPUANCE REVIEW CHECKLiST NtA 03

Page 3. of kI
Review

Review Results Organization's Resolution Deo.4
SaL - Unsa -

Review Requirements per INWSI/68-9 Rev. 2 Para. No. Para No. - Comrents Acc Rej Reason Aco. lHel

1.5 lCTMfOWat MR POVARAIN G TM Q LIST
AM QUALITY KSIVISS LIST

(311tho WO 1hall proparo te appropriate Ml Al or APB for detemining 3 tI(0
the ites d activities to be placed on the Project Q-List nd ulity 3 ? 1
Activities List. (32rocedure(sl shell "et the requirements of G - 1316S 3 P
Technical Position on [te, nd Activities in the High-level Waste Goologic

Pepository Program Subject to Quality Assurance Pequit ents (April, 1988).

These requirements are contained in Appendix I to this A Plan.

1.6 APP Aam 20 OA

(33tIhe WMWsI Project uses an approach to QA that Z aonisn the 33 2.1,L
differences between itas and activities that affect rdiological health and
.afety and waste isolation nd those that do not. (34)the approach is designed 3 4 2,1.
to ensure that each item or activity is assigned a QA level that is consistent 2 ).4
with its potential isisact or iaportnce, or both, in ters of radiological
health and safety, waste isolation. nonradiological health and safety, the 3G 2.
U. S. aclear egulatory Commission (IPC licensing requir mnts, the

operability nd aintainability of the repository, costs, and schedules.

lhet. Participating organizations or Wo shell identify the appropriate
quality assurance levels for ll t e nd activities that affect quality
associated with site charcterization, facility nd equipment construction,
facility operations, performance confirmation, pemnent closure, and
decontamination nd dismantling of surface facilities. (3COnce assigned, the
OA lvel for particular item or activity shell be pplied by all WNNSI
Project participants nvolved in the activity.

)~~~~~~~~~~~~~- ) )
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1.7 ALICTlaI Or O

(37)A IAPP that copis with the requiots of this dout, 37 2 1 7
M15 /08-9 (fomely W40-194-17. shall be establisbed by each Imi

Participant at the earliest practicable time conaistent with the schedle tot 3g 2 ;1.7
accoplishing the activities. (3i)9ach OW shall saure that proeodurea
required to isplsmnt the rquirumats of this dociarnt ae properly docn- 37 2.1a7
ted, controlled, and mandated through a policy statement or equivalent ' 217
docamsnt signed by a rpon ible official. (39CM Q shell be applied 40
throughout the life of the M51i roject in accordance with the established 1 I Z * I.?
policies, procedures, and instructions. (401The 0W, shell apply to all to"
and activities effecting quality. It also shall identify the mjor organize- L ,1.7

tions participating in the project d the designated unctions of thes
organ*.ions. (4l1The O 1hall provide control over activities that affect 3 2.17
the quality of the identified tructures, yst", nd components to an extent q 21.7
consistent with their iportance. (42)e} activities that affect quality shel -
be accomplished under suitably controlled condition,. 4431Cotrolled 45 2.1.7
conditions include the use of appropriate eqmipsent, suitable environental
conditions for accomplishing the activity, sad assurance that all
rerequisites for the given ctivity have b satisfied. 44)The program
chall take into account the need for special controls, processes, test
oquipewnt, tools, nd skills to attain the r quired quality. and the need for
verification of quality by inspection, test, pr review, or a combination of
these. (5The program shall provide for indoctrination and, as necessary.
training of personnel performing activities that affet quality to assure that
qzuitable proficiency is achieved and maintained.

146The MOO shall egularly assess the status and adequacy of the QA 14 2.1.7
Program of the Participating Organizations and TS Suort Contractors by
awans ot overview, srveillance, and audit activities.

,' 3
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I2.0 APPLICATION Of UM QUTY ASSUM4K

2.1 SMPt

2.1.1 £1?Mi? OF APPLICATICH

(473 The requirements of this section are applicable Jos defined herein to
all itana and activities that affect quality doring geologic repository *it.
rharacteritation, facility and equipmnt design, procurement and construction,
facility operation, pertormno confizmation, permanent closure, decommission-
ing, and dimntling of surface facilities. (403Tho preparation of
a4ministrative and management planning documents shall ot require QA level
Assigneents, except for project level documnts hich are specifically
riquired by the Nuclear Waste Policy Act of 1l2 as andedl. or aro required
(or licensing. In addition, procuraent of administrative itemm I.e., office
supplies do not require A level assignments. (49Th WNPO shall develop a
Project edministrative procedure for the application of graded ok. (50) he pro-
"dur. shall be in consonance with the oA requirments specified heroin.
151) It may be necessary to *xampt certain NOfBI itme and activities from GA
Level assignment (52 Requests for exeptiona shall ha documented end shall
contain ufficient justification to support the exemption request. Such
exemptions shall be approved by the IWO PW.

'17
I?

49

5Z

HA

YMPO
~Meo

-rit ph. Xnve-masI.

7.1.2 PUPO Or A PADWFD OA PIQGR

(533The purpose of a grsded OGA program is to select the Of requirements

and easures to be applied to itn and activities in the Repository Progrm
I consistent with their importance to safety, waste isolation, and the

I chievment of U.S. Departent of Energy (D0l mission objectives. (54)thi
will be accomplished by deliberate quality planning and selective application

of aa, requirements on the item or activity to be performed, with varying

rees of Q applied depnding on item function, oeplexity, consequence of
failure, reliability, replicability of results, and economic considerations.

53
Sis

2.a '1
'2,.1

I.I . ____ _

3 3
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K
40

IMAuranc. tvel an assigned OA requireueots shall be docunnted. (the
assigned Quality Assurance Lvels nd Q rqpirmmots moat be stuitted to the
sHO for review, resolution of camnts, and Wrcoval prior to Isplemntation
or use. This review and approval shall be performed by the W10 KM and
appropriate WPO Branch Oiefs.

42114A Pr"t*i,s$",

2.2.2 snaCTION or specific OA LSVELS

(63EThis proach incorporates thre quality assurance levels (GA lovell
of which one will be assigned to each technical task that affectn the quality
of the MSt troject. (64Tme definition, application, and assignmnt to each
of the thre A levels are described in the following discussion.

2.2.2.1 (651GA Level t - are those radiological health Nd safety related
ites and activities that arm important to either safety or waste isolation
and that are associated with the ability of geologic nuclear waste
repository to function in a mwtnr 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.

63
4"

Za. I.
Z 72, s I

4 51 2.1 .2. I

(66)Item aN activitles important to safety &r- those engineered structures,
systm. componants, d related activities esentIal to the prevention or
mitigation of an accident that could result In a i- ltion dos
either to the whole body or to any organ of 0.5 r or greater either at or
Neyond the nearest boundary of the unrestricted area at any te ntil the
completion of the permanent closure of the repository. 3616Itema and
activities important to waste isolation are those barriers and rlated
activities which t meet the criteria that address post-closure perfornc
of the engineered and natural barriers to inhibit the relase of
radionuclides. (683The criteria tor item or activities iportant to safety
and waste Isolation are found in l0t60, A 400R191.

C

G7
G42.1.1 II

£2
,L�L - 1d5

9 ) )3
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2.1.3 D4INATICSI Or THS DG T 41C AlPLICATIC IS NECssAR

(55IThis approach involves I1) dentifying thos It- and activities
whose filure could cause undue risks to the public nd facility persoenel or

*tended interruption of facility eration with critical economic losses, or
both, and 42) ensuring that these itm and ctivities are covered by a

commensarate Q proqra. ISOAlternatively, an item whose failure or
malfunction could result only in operational inconvenience or negligible
economic lots ay deserve only a quality nspection by the purchaser upon the
delivery of the Item. (57hetwoen these two xtr s, there are vrying
degreas of A to achieve the desired confidence in the quality of the
completed line of activity.

55-
56
57

2 .-Z.1

2.1.4 FLEXIBILITY Of A RQUIRumRr SEETIN

1Slihe graded approach et forth here provides flexibility in the
selection of the quality assurance rquir nt* to be applied to an t_ or
activity that is commensurate with the relative iportance of the role or
function assigned to the item or activity.

5 2 .I

2.2 REQUIRaEMS

(SPThe requirv nts specified in this section r* to be used to apply the
graded quality philosophy to all N-SI1 Project item and activities.

2.2.1 ELEcTIoH Of QUALITY SSURANCE LtEL AND oA EOUIREMENTS

60Mte appropriate Quality Assurance Level for any itm or activity shell
be determined by the application of decision criteria as provided by the NhWSI
Agrmnistrative Procedures. 161)The bhsis for the selection of the Quality

40
Cl

N1 A
IA/K

RS dos hO+ kavf fLt-

4I6;IiK Ar ~~~~~~~~~~~~~~~~~~~~~~~~~
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2.2.2.2 Q& Level 11 -469S)ru those activities and itm_ related to the
systim, structures, nd components ubich require a level of quality asaurme.i
sufficient to provide for reliability, uuintalnability puablic nd repository 7 0 2 2
worker nonradiological health nd safety, repository worker radiological
health nd safety nd other operational factors that would bove n lapect n
VOI nd PO concerns. and the environrent.

2.2.2.3 GA Level III -0Oare those activities nd lti_ not classified as ^
Levels I or II.

2.2.3 ALICATION Or LZvELS 7N-8h / F4S is tiol ressns;b1e
2.2.3.1 G oEL Ir _~q' S 0

oA Level I is the wont tringent level o quality asaurance. 723tt is to L evs. F4-S A II
be aplied to those ite ad activities that may affect the ability of te 'l I Le-"
rapository to west the priielos4re n ptelosurs prforance objetive ass z he
specified by the PC and the U.S. Environmental Protection Agency (SPA3 for 4 qb
protecting public health and safety frou radiological hzards. 7310A Level I Pa i .
activities which are on the Q-Liat will provide the priary data input to the . I

basis for the NC to authorize construction and to issue a license for the DO Orr I
to receive and possess source. special nuclear, and byproduct material weste)

at the geologic repository. (7410A Level I control and docmentation est be

aplied to activities, including site characterization, scientific

investigation, facility nd equipment design. procurmnt, and conatruction.

facility operation, performance confirmation, permanent closure. Md

decontamination and discantling of surface facilities ,hen they are

specifically concerned with the protection of the publics health And safety

with respect to a radiological hazard.

3 3 .)
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(751?o keep radionuclides out of _m's nvirolmnt, a high v.l radio- See.'i ern 71
Active waste repository ill utilize enginered syst_, tructures, and cpo-
nents to contain the waste ad ensure the short-teua safety. 176)The repos-
itory also will utilize the natural brriers to fford long-term isolation.
(77101ithin this content, OA lvel I mist be applied for near-tern safety as
well as long tern isolation as per the following:

a Were iteims and activities could affect the polosure radiological
health and safety of the general public. Specifically, this mean
ite and activities that could cause, or result in. an accident that
could result ia radiation dos, ither to the whole body or to any
organ, of 0.5 r_ or greater, ither at or beyond te nearest

boundary of the unrestricted ares, at any tie until the permanent
closure of the repository.

o Where item and activities will provide priay data which will be
relied on for performance asseait of the repository system. This
data re the field nd laboratory data nd subsequent analyse that
provide the basis for determining nd deamnstrating that the natural
and the engineered systa-a of the repository are capable of meeting
the perfomance objectives for waste containment and isolation. bis
includes all experiments and research which have a significant impact
to site-characterization or are an essential part of the data base
that directly support the final design of the repository and waste
package performance.

o Were activities could adversely impact the waste isolation
capabilities of the engineered and natural barriers.

o Were iteew are relied on to weet the postlosure performance
oabectives of the engineered barriers of the repository system.

-~~~~~~ _.
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e 4-e., 71
o Where it... and activities that, having failed, could cause a failure

of a & level it_., or irretrievable losa of A level I data.

a The design phase that involves the preparation of detailed design
docaments (such as drawings, specifications, aid lyses) will ba
assigned a h lel of 1. one of the purposes of this design pse
is to define item that will b procured nd/or constructed as a
result of the design activity, Te definition of it_ includea a
detailed description of their function and interrelationalAips. a
the design phase proceeds, and the GA level for it s id ntified

nd approved, design, procurement, nd construction ctivities ahll
b governed by the Oh level assigned to the item.

2.2.34 .QAt LvLEL 11

- (79)A Lvel 11 is the second highest level of quality assurance. (7910%
Level ii controls nd documentation *hll be applied to the SI Project
activities, end itsm that arm specifically concerned with nonradiological
,peration of the *ploratory shat facilities and repository, nd the
tadiological safety of the repository worker. r O)tbs high-level waste (M)
repository will utilize engineered systm, structures, nd components which
.sst b designed, constructed, fabricated, tested, and operated to met the
perforwance objectives during the operational phse and to minimize the
nonrdiological hazard to the public and rpository worker and the
radiological hazard to the repository worker. (Uadditionally, activities
that have a major impact on project costs or schedules that could delay the
achievmmnt of Doo/office of Civilian diosctive Masts Hanagement EOCRUM)
milestones ,ust he appropriately controlled.

)~~~~~~~~~~~~~~~~ 
-)
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X

(02)Therefor, Quality Assurance Lavel 11 seat be applied to activities nd SiJSe ; + L 71
item as follows:

a tehre ite" nd activities that are *satll to the design, onstru-
ction, and operation of the repository or of the exploratory shaft
facility, nd could have a mjor impact on the non-radLological
health and safety of the publi nd repository workr.

o here item and activities which having failed or which are performed
inadequately would cause repository workers to be *xposed to rodla-
tion or radioactive contamination levels in excess of the limits
expressed In lOcrR20.

o Whore item and activities oould affect the retrievability of waste
up to the ti,. of repository closure.

o Mhre items mid activities that involve tho monradiological
operational reliability and maintainability of engineered systin,
structures, or components.

o ?he design phase that involves the comparative technical analysis of
*lt-rnatives/methods/equipent to determine which
alternative/ethod/equipua~t is preferred. shall be assigned a o
Lvel of 11 prior to execution. Were a particular It_. can be
identified and defined during this phase. a separate A Level
assigment my be Node for that tes. once the ga Level for such an
item is Identified and approved, design procurnt and construction
activities shall be governed by the OA Level assigned to the item.

)~~~~~~~~~' 3
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o Where itemv end activities that, having filed, could result in Se e ir-rm 7/
major cost overun.

o Where it_ and .ctivitis that, if failed, could result in a major
schedule lippaqe.

(83UQuaLity Assurance Level 11 activities _ay bv as uch Importance as
Quality Assurance Level I activities: hotwe, except When used to upport a
Quality Assurance Lvel I activity as indicatud ia the following, they do not
provide priary information in the licensing efforts. 464JIn most cases,
activities controlled in accordance with a Quality Asurance Level II progrn
cannot be used subsequently to directly support Quality Assurance Lvel I
activities unless it can be ubtantiated that quality assurance requir_ nto
equivalent to those which would hve been applied to a Quality Assurance Level
I activity wer iiplemnted or that technical justification process is
applied in accordance with Nsl A 5.90 Acceptance of Dta nd Data
Interpretations ot Developed Under the SUSI Project A *rogra.

2.2.3.3 OA VSIW. III

(S5IA level III is the least stringent level of Quality Assurance.
106ILevel III Quality Assurance itms and activities are such that they hve
no major unction in the cracterization of the site and design of the
ropository, but they require good practices for the intended use. 487)Design
phases which are purely prelisinary and are conducted to define the range of
uLternatives/mthods/equipment which are felt to be worthy of more detailed
study shall be assigned a A level of III prior to execution. (8)Thoae
ativitiea controlled in accordance with a Quality Assurance Level III program
rAnnot ubsequently be used to directly support Quality Assutance Level I
*Ctivit __

3
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t9ll In e_ cmes. data or date intorpretations generated as a rault of g9 e
activities controlled in accordance with Oh evel, II or III program, or
activities prforged prior to the c late iplentation of the SMI roject
Quality Assurance Plan y be ued in the censing process as bckground or
corroborative inforuation.

2.2.4 GE"AL

(90)the requirents contained in this doctament apply to Quality Larc 90 2 .2
Levets I nd II item and activities unl.ss otherwise noted herein. (91he
requirements inposed for Oh lvel. II item and activities are those 9 1 2,
minagerial. sifinitrative, scientific, engineerng. ceomurcial and
laboratory practices that are comnnly used by the organizations participating
in the WNeSI Project

3.0 Q ACTIVITIES

3.1 ORVIC

(92ilach meSI Project Participant shell perform overview of the 5 2Z31
activities of all organizations (including subeontractors doing supportive
work) under their purview. 493iOverview is to include the following as 93 Z,3,
appropriate:

o The review and approval of QPs.

o Surveillane, of activities affecting quality to verify cmpilince
with requirements.

o Performance of quality audits to verify the adeqacy and compline_
of OR progress.

9 )
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3.2 RAVILU AM WI@AL Cf QA OAM

(94rocedures are to be established by each I I Project Participent for 9Y 2.3.
the review of A progran doienatation of those organiatioea undr their
purview for adequacy, coepleteneas eLW relevance.

(951the procedures hall dentify the types of documents to be uitted for 95 2 .3.7
review and pproval. aswign responsibility for review, nd otdetify the q >
mthods for docurnnting review nd approval ection. (96Iewiews of Oh progr_ C6

dociuntation *hell be recorded on checklists or other orn that specify the
criteria for acceptability nd indicate conformance or nonconformance.

4.1 ipggUcl or HAiIENwT ASSSMfr

197)Iagament ssessmnts are to be conducted at lt nually for 97 2 * LI
determining (II the effectiveness of the ystas aid emnegemat controls that
are established to achieve mnd assure qality, _nd 421 the adeqoacy of 98 Z & 4 , I
resources end personnel provided to the A program. EIIHe1agement is to
verity that the Oh progrm La being effectively impl.nted snd that personnel
are trained to the Q rquirntJ of the program.

4.2 PV4ANC Or FANA0W ASSUSHEWS

(991Hanagqment assessment5 are to he performed by the WPO and each Me? 2 l2
Project Participant. 1lOOgeCoc orgniration La to develop its internal
procedures for planning, orgenuuing, performing. and docuaenting the -4KO17 2.* q . Z.
ment assessment conducted, including the analysis nd rporting of the results

3 3X 3)
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and the tracking ot rectceandationa. (ICopies of all managnt sesnts 101 2 Y2.
arm to be provided to the Project Manager, P0 and the mo t". 102)h I

Project Manager, WCO will make appropriate submittals of _ 0yt Z ir0
assessment reports to OCRM. (1031_Msnammnt above or outside the o 103 - *,
organization shall be responsible for the management assessment ctivity.

5.0 PUSAM04 SEIZCTICH, ]OCml4= UMATls, AD TAINiI ttOS

5.1 ZstABLISHHEL1 or lNaqulMtrs

IlO41All INMI Project participants *hall establish reqoirements for the 10' Z..51
selection, indoctrination, and trsining of personnel patforing or verifying
activities that attet quality. lO511h rquirnts *hll establish position /05 Z 5 1
descriptions that set forth mdnlam personnel qualifications nd provide for , 5 1
appropriate indoctrination o training or both, prior to initiation of activi- I Z *
ties that affect quality. 10611n addition to the following requirements for
Indoctrination and training, personnel peorming activities that specifically
require certification by applicable codes and standards (e.g., lead auditors,
inspectors, testers. nondestructive examiners, etc. hall be
certified in accordance with the detailed requirednts specified in Appendix
C. D, or r, as applicable.

5.1.1 PITOM 0ESCRIPT1IC5

(lO-linlmsm education and experience requirements hall be established 107 2.5 |
and documented in position descriptions for each position involved n the ' S1.1
performance of activities that affect quality.

I . -. R . , t / _~a- -
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5. 1.2 PGWL OUALIrICTICH 5VhWAxC

(lOt Personnel selected shall have education ad experience omnsurate JC4 25.. Z.'
with the inmame requirments specified in the poaition deacrition.
4109)Relevnt education nd experience shall be writid. 110 is 107
verification shall be docmented. (1111The initial cpabilties of n /0 -z5..12
individual shall b based upon n evaluation of their education, e*xprie ne, 5 J
and training and compared to those established for the position.
(112)Ev lustions sall be docmnted by _aers or upervisorsresponsible liZ Z.Gs1.Z
for the activities to be perfored.

5.1.3 IINDCMMINMTl0

tl*'0rior to assigning personnel to performt activities ffecting quality, 113 2.51.3
they shall be indoctrinated as to the purpose, scope, mthods of
implementation, and applicability of the following docments (including /|A .51.3
changes thereto, *as a inimmu, " they relate to the work to be acplished.
41l4ilndmtrination my be accomplished by the use of a _andatory reading
list, by group clssroom presentations, by video presentation, or other
instructional nethods.

o QP's

o tplementing Procedures and Work Instructions (applicable to the
individual's responibilities).

o IPegUlations

o Project level Docents

)~~~~~~~~~ ) )
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5.1.4 THANG

(1151Prior to ssigning perosonnel to petrform qulty atfecting actlvities S 2 .1 9
training, If nede d, shall be oonducted to gain the required proficiency.
(1163The training (in-depth Instruction) shall includ, the principles, IIG 2.5.I.
techniques, nd requiruments of the activity. I1I)Such in-depth inatruction 7
may be internal or *xternal classroom sessions, claosroom sessions 11 ,s5j. q
supplented by hands-on workshops, on-the-job training, other nstructional
mthods, or cosbinations thereof.

5.1. 5 PFlCIENCY EVAUAT1C"

4lllAfter the initial personnel qualification evaluation, the J ll8 2.5.1.5
proficiency of personnel who perform activities effecting quality shall be
evaluated and docuented at least annually. (ll9troficiency evaluations my I9 Z.S I.
be prfored in conjunction with periodic or day-to-day esploye perfomance 5
evaluations. E120)Proficiecy evaluations shall be performed by mnegers or l o 2..1.
supervisors who have responsibility for the activities bein performed or
verified.

5.1.6 PEC9Q)S

(121)Records of personnel qualification evaluations, Indoctrinstion, 12,1 z s
training, end proficiency evaluations shall be retaind as lifetime OA
records. l122Tbos. rcords shall include, as m inimam, the tm listed Pt.Z .5.1 C1
below.

3 3
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5.1.6.1 eraonmel QualIfication tvaluatiolo. ~-rda

1123)Records of the verification and evaluation of a candidate's 113 2.S 1.4
education, eerience, and training, compered to those reuired for the
posation.

5.1.6.2 Indoctrination Record*

4124IRecords of indoctrination hich include the objective nd content of Izq. 2.5; i.;
the indoctrination, date or dates of indoctrination. nd other epplioable
infounation.

5.1.S.3 Training ecords

(125mecords of training which Include the objectivra and content of the IZS 2.5.4
training, na of the inatractor. attende**, dates of attendance, and reult
of proficiency evaluations tuers awplicable), and other aplicable
infonmtion.

5.1.6.4 roficiency ESvaluation Recorda

4126 ecords of proficiency evaluation *lall laclude, as a minlmama the Z; 2
n_ of the evaluated eqiloyes, the evaluator, evaluation rsults. date of
evaluation, nd the activities covered by the evaluation.

_ ~ ~ ~ ~ ~ ~ ~ ~~

) .,.
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sECriOa III

SCIENIFIC INYMSIGATICH OCCWML AMJ DESIGN Miami,

1.0 scIDWTIrIC inVs~iGaIiu coh1Zox

1.1 PWMAXGIO Or PLANS

1.1.1 RSPOSIILITES OF TMZ PRINCIPAL IN1SfMIGAI

(flPrlor to the start of any scientific investlgation, the responsible
Principal Investigator 1PI) hall develop a scientific investigation planning
docament for that nvestigation. (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
plnning documnt. 431Tbe WO shall coo ct technical, A and managmnt
review of scientific ietigation planning documents and aprove the document
prior to iplmntation. E4Study plans hall also be reviewed and approved by
001e prior to implmentation. (S)Such planning dcmnts shall contain or
shall reference the following:

I - 3 N/k
is ithifl h 4. -~4
?~PreJri p Iane% [of-

~rve-s'-I#j- 94h 5+

-Lu. We~ rovq I10*1.1.1.1 Description of Work to be Perfonmd

GJA des cription of the work to be performed in the scientific

investigation and the proposed methodology for ccomplishing the work

including a discussion of the overall purpose for the work shall be provided

in the scientific investigation planning document. (7)Refrences to any
AflMieable regulations, requirements, performance criteria, key issues,

issues, information needs, higher levol scientific investigation planning docu-

ownts, or Work Breakdown Structure (IWS) item, for which the work is to be

Ia - a - e� - -

,) 3 3)
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perfored shall also be provIded. (lithis discussion shall identify il1 of the I
factors and concerns that are iportant for the planning or the performance of
the scientific investigation including identification. *xplanstion snld
justification for areas where scisntifio notebooks are to be used.

1.1.1.2 Description of previous work

49A description of any previous work which will be used in support of the
scientific investigation. including the identification of the uality
Assurance lavols, or Quality Assurance (QQ controls, under which that
previous work Was performd. (101Ote: This requiznt does not pply to
study plans.

1.1.2 PNING voWES

(llThe scientific investigation planning docmt hell oontain a level
of detail which would nable an independent reviewer to determine the
appropriate 1 Level to e applied to the investigation. (121or Site
Characterixatlon activities, the purpose and key milestones of tudy plans is
doscribed in the SC. 413)Tbe format nd content of study plans shall t the
requiremonts of Aapendix of this GA Plan.

1.2 ASSI0*1 OF QJAIITY ASSIawCM LKVKZ

1.2.1 AssoMnt

114)Once a scientific investigation planning document, a specified in
Parsgraph 1.1 1. I of this section h bean developed, the Quality Assurance
eves for all of the it and activities which are associated with that
wntk. ay he assigned. (lSiit my be necessary in Some cases to assign aslity
Assurance Levels to the its and activities within a plan that was prepared
-lwlier.
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(l616herofore. the Quality Assurance level assignments are not a part of the Se.
planning documents themselves, even though they would normally comany tho
plnning docmnts nd go through the anta review and aproval process.

1.2.2 CO iFOSOMaa

171Scientific investigation planing docmnts shall e prared nd
QuOlity Assurance Levels shall be assigned in accordance with the methods
specified in the Nevada Nuloear Waste Store Investigations (tMaII) roject
Administrative Procedures H al.

1.3 RVIE AD AP#waR. ,te0SS

1.3.1 OSS#USIBILIY

(1S)The responsible Particeating Organization shall conduct technical
review of the scientific investigation planning document. 419Ihis review
shall be perfored by any qualified individualls) other than those hho
d.v.loped the original planning docuent. (20)In exceptional cases, the
oriqinatoc' i mmediate supervisor can perform the review if the upervisor is
the only technically qualified individual, and if the need is individually
do-imented and approved in advance with the concurrence of the Q manager of
the originating organization. (21IThe results of this technical review, and
the resolution of any coments by the reviewer or reviewers, shall be docu-
_onted, nd shall become a part of the OA records.

________________________________________________________________________________ .1 1
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1.3.2 WSTE IA4AEN P w r or71c1 ZIEW

(22he IPO Project Quality Hwanagr and the appropriate anch Chief Se
shall review and aprowe the sientific investigation planning doemet prior 1ht I
to implaentatioa. (23)Th.e to KM shall return the planning document to the
r-sponsible organlzatioa's WO in completion of the WeWO review and approval
cycle. 24IStudy plans shall also be reviewed and approved by 000e prior to
implmntation.

1.3.3 P VIEW.

(253A peer review of the scientific investigation planning docnt will be
conducted uhen demed necessary by the WO.

1.4 CIDITIFIC INVMSGATION DATA fNTERFATAfl04 AD ANALYSIS

3 .4.1 INIUPRETATION/ALYSIS DoaNT

(2E6vtnterpretation/analysis shall be performd in a planed, controlled.
and documented manner. (273Interpretation/nalysis hell be performed and
docuennted in sufficient detail as to purpose, method. assumptions. input,
r..erences, and uits such that a technically qualified person may review,
understand, nd verify the analysis wthout recourse to the originator.
(283hese documents shall be legible And in a orm suitable for reproduction,
filing, and retrieval. Calculations shall be identifiable by sbject,
originator, reviewer and date.

- W . _ - -_
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1.4. 2 DCUMTATCeIO or ibiuPnA iC/AmALmsis

/291 Docunmntation of interpretatlon/analysis shell include the following:

o Definition of the objectlve of the interpretatLon/analyiis.

o Definition of input and their sources.

o A listing of applicable references.

o Pesults of literature sarches or other background date

o Identification of assumptions

o identification of any computer calculation, including computer type,
progron n, revision, input, output, ewidence of program
verification, and the bases of application to the specific problm.

o signatures and dates of review and approval by ppropriate personnel.

1.5 USE OF OMPUTER POGRAMS

(301 Coputer progrms that are used to support a license application shall
bq docnmnted and controlled as specified in Section tIt, Subsection 3.0 and
Appendix N of this CA Plan. 31he docusmenttion and control easures shell
be consistent with the guidance contained in NURG-08C, f inal Technical
Position on Docu_ ntation of Computer Codes for High-Level Waste Managment .

) ~~~~))
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1.6 TM me eor SClirixc iOSEIS VEWS TM

use OF TEUICAL ll#IQIPuNuG PI.MMS

1.6.1 DoawrA?

(321Thero are two ethods w hich can be used for the quality assurance, ee
documentatice nd control of cientific work. 33)thea are the scmentifiAc
notebook system nd the technical lsplementing procedure system.
434)1?h scientific notebook system ill generally be used- by qualified
individuals who are using a high degree of professional udgmnt. trial nd
error methods, or developing the methodology by which n activity will be
seecaplished. 35)Whn the scientific notebook system is used, the tudy plan
or scientific investigation planning docnt shall be the controlling
doewant used to perform the activity since it describes the proposed approach
or general procedure for ocomplishing the work. (36)Alternatively, the
t*ehnical iiWl- venting procedure system will genrally be used whn
qalified personnel ar* performing repetitive work which does not include the
uAe of a high-degree of profes- sional judgment or trial and error methods in
the prtformenc- of the work. 37)Detailed technical implementing procedures
at" required when It is not possible to deviate from a prescribed sequence of
a-tions, without endangering the validity of the results that will be obtained
from the work. (3SlHodfications my be made to these procedures as detailed
in Para. 1.6.2. 439lLogbooks or appropriate form or both are usd
particularly in repetitive work, to docusent the prforauce of the work
aicording to the technical implementing procedure, and to mintain absolute
'ontrol over all other aspects of the work.

.) .)
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1. 6. 2 1WMICAAL DLDGt D4G PIZDUS

(403Detailed technical implmenting procbduare together with appropriato
loqbooks and other supporting douemnts, ahall be ued whtever the work is
tretitive. 441)Such technical implnting procedures shall be developed in Ile I

eordance with the requirmnts given in ection V of this docuent nd
reviewed for compliance with the requirements of this section of the Ca Plan.
14Z1Hodifications way be m to the technical aspects of technical
eIplnamnting procedures by the individual utilizing the procedure. 4311 t the

-hange or uodification i not within the scope of the study plan or scisntific
investigation plan, and, the investigstion is not repeetable. or the ohange
ewld potentially impact the waste iolation capability of te site or
interfere witb other ite characterization activities, approval shall be
nl*ainod from an appropriately qualified reviewer.

(44lPquiromnts and acceptance or rejection criteria, including required
1'vals of precision and accuracy, shall be provided or approved by the
organization responsible for the scientific investigation, unless otherwise
designated.

44SlTechnicaL procedures utilized for scientific investigations shall provide
r. the following as appropriate:

o Requiroments, objectives, iethods and characteristics to be tooted or
observed.

o Acceptance liuits, if applicable, contained in applicable docsmnts,
including precision and accuracy.

, , ., l / __ -
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7-

a Prerequisites much as calibrated instrumntation, adequate and
appropriate equiimsent and instrumentation, suitable and controlled g~v
enviromental conitions, nd provisions for data collection and
storage, or activities of long duration, specific provisions shall
be established and documented for instruentation ewhose calibration
interval is ahorter than the epected duration of the activity. Such
proviaions are to be designed to ensure validity of data throughout
the scientific investigation.

o Mandatory verification points.

• Acceptanc* and rejection criteria, including requirted levels of
precision nd accuracy tIMZi: Accept/reject criteria' seans those
features or characteristics of a procedure that make it possible to
determine whether the work has been, or i being, performed in such a
way that it prodtices the intended results. A data cquisition task
produces output that, in itself, caiwiot be characterized as
acceptable or unacceptable. However, the task of acquiring the data
is acceptable if all specifled prerequisites were met ad the work
was acconpiished in the specified manner. in that instance, the
-accept/reject criteria' are simply the conditions and methods stated
in the procedure.)

o Methods of dcmunting or recording data and results, including
precision nd accuracy.

o Methods of data reduction.

o provision (oc enaltring that pCrreqisites* have been met.
o rI~~iez "llbiltwt -l- - - k1F
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o special training or qualification requirmnts for personnel
performing the scientific invastiqation. Se P-

* Personnel esponibilitiea.

1.6.2.1 t4G)Procedures hall be -eplete to the xtent tet another qualified
individual my, at a later date, reproduce the results.

1.6.2.2 47 1The potential soureos of uncertainty and error in technical
iwplawntation procedures which st be controlled and measured to ssure that
snientitic investigations ars well controlled ahall be identified.
44)Paranetera that need to be measured nd/or controlled to minimize such
uncertainties or rror, nd to ensure adequate control, shall be addressed
explicitly in tt procedures.

1.6.2.3 491ror instrumntation and/or equipment usad in data collection
consideration shell be given to whether failure or malfunctiod of the
instrumentation during scientific investigation will be detectable, either
doiring data collection or by examination of the date. (50Whzre ability to
d.tect such failure or malfunction I questionable, procedures will include
any special provisions for equipmnt/intrmentation configuration,
installation, nd use that can further reduce risk of undetectable failure or
ma function.

1 .. 2.4 51)Any procedural deviations or nonconformances, encountered during
etivities shall be documented, reported, and evaluated for significance.

3
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1.4.3 SCiurrirlC IBOOwS

152)Scientific notebooks along with other appropriate documents ay be See.
used to document scientific investigations and perients. (53)1n such cases,
this doctinntation shall be sufficient such that another qualified scientist
can use the notebook to retrace the investigation ad confirm the results, or
repeat the experiment nd chiev the sa results without recourse to the 1.

1 6.4 FON4T fO DOCMMUATICH

154lDocamentation of scientific work i.e. experiments and research 11
be perfored using bound logbooks or notebooks to provide written record of
the experiment or research.

1.6.4.1 nitial Entries

(5511here appropriate, and prior to Initiation of the xpertiant or
research, the following entries, a a minisu. hall be weds

o Title of the experiment or rsearch.

o me of the qualified individual or individuals performing the

*xperiment or research.

o Description of the experiment's objective or objectives and the
proposed approach or procedure for achieving these objectives. This

may be accomplished by reference to the appropriate study plan or
other scientific investigation planning document which controls the

work.

- ~~ .. ! ,-

) 3
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o rpip t nd intrials to be eployed daring the experint or Ste
research, lncluding any necessary design or fbrieation of
experisuntal equ4patet nd any needed cheracterization of starting
material.

o Calibration requiements.

o Dated signature of the individuel or ndividuals making the initial
entries.

o Special training or qualification rquirements.

o Documentation of suitable and controlled environmntal conditions, if
*pplicable.

o Required levels of precision and ccuracy shall be identified.

o the potential sources of uncertainty and error in
scientific investigations which mast be controlled and massured to
assure the investigations are veil controlled shell be identified.

(56)1be initial entries described above are considered to be a general
procedure nd shll be entered into the scientific notebook prior to beginning
en investigation. (57lwifications my be made by the individual performing
the investigation. ESS9lf the change or modification is not within the scope
of the study plan or scientific investigation plan, nd the investigation is
not repeatable, or the change could potentially ipact the waste isolation
rapability of the site, or interfere with other site charecterization
a.tivities, approval shall be obtained from an ppropriately qualified
reviewer.

.)
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1.6.4.2 In-process Entries

(591Entries to be made during the eperiment or reach, daily or as
apropriate, shall be sufficiently detailed so that aother cmpetnt
experimntr/researcher could repeat the experiment or research, And shall
include:

o Date and name of individual waking the entry.

o Provisions for assuring prerequisites have been mt.

o Description of the primnat or research ttawpted, including
detailed step-by-step process followd either by rrc to
Implementing procedure or by actual entry into the notebook.

o Description of any conditions which way adversely affect the results
of the experiment or research.

o tdentification of samples ued and any additional equipent and
materials not included as part of the initial entries prescribed by
Paragraph 1.6.4.1 of this section.

o All data taken and a brief description of the reults, to include
notation of any unaccaptad results.

o Any deviations from the planned experiment or rsearch.

o Any interim conclusions reached, as appropriate.

I ~~~~~ ~ ~ ~. _

3 3
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1.6.4.3 Final Entries

460mbe final ntries in the rcord sball have, as a inem the jf |
signature of the *erlmenter and the signature of a toopetent tdincal
revleier.

1.6.4.4 Final Results

(slIrinal results and a sry of the outome of the elpeciment or
researph shall be documnted e-. in a tchnical report). (6211s hall
include a discussion of ,Aether the eperiment's objectives as outlined in the
initial entries (Paragraph 1.6.4.1) were achieved. (63iThis docntatlon
shall become pert of the A records of the activity.

1.7 CHAME aOML

64) All cnge. in scientific investigation planning docseente shell go
through the s review and approval process as specified in Paragraph 13 of
this section. 1651Tb Participating Organization shall be responsible for
evaluating the iActs of such changes n the asociated Quality Assurance
level ssigeunts.

1.3 INWACE TOL

1.8 1 COOADA7ION

(66 internal nd xternal scientific investigation interfaces shell be
identified end cientific Investigation efforts shall be coordlnated ng Nd
within Participating Organizations. t71 interface controls shell include the
assig WA t of responsibility and the establishment of procedures ong and

3. 3. o L _
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within Participating Organizations for the review, approval, release,
distribution and revision of documunts involving scientific investigation i C nh |
interfaces. (661Interfaces within a participating organization shall be
coordinated according to proc dureo developed by that participating
organization. (69)latarfaces between acientific investigations, or between a
scientific investigation and any other Project activity including design
activities. shall b coordinated mong Project participants in accordance with
administrative procedures eatabilFed by the HMa. (701Interface btseen
Participating Organizations and their suppieirs shall be controlled in
accordance with procedures established by the Prticipating Organisation.
171)ongoing field or laboratory scientific investigations hall be dentifld
to preclude inadvertent interruption and to ensure oprational conp tability.
(721Such identification shell be clearly evident at the location at which the
scientific investigation is being prtored. (73)Field nvestigations shall
identify the location of the investigation.

1.6.2 TRAMMITrAL

1741The mthod of transmittal of information or tm, including samples
of natural or man-made aterials, across nterfaces shall be documnted.

I .9 VtRIrlCATION or SCIENTrIC tNSTIGATICIS

1.9.1 VERIFICATICI PLWRING

(75)Piannin7 for verification activities shall be accomplished and
docueented via verification procedures, instructions, or checklists.
(76)Verification procedures, instructions or checklists shall provide for
following:

o blentification of characteristics and activities to be verified.

)9 ) .
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* A description of the method of verification. +e

o Identification of the individuals or roups responsible for perfozuing
the verification.

o Acceptance and rejection criteria.

o Identification of required pocedures, drawings, nd pecifications
(including rvisions).

o Iecording identification of the verifier and the rsults of the
verification.

1.9.2 VERIFCATION IIHOD POINTS

177)Handtory verification hold-points shall be estoblishad as necessary.
t73)when such hold points ave established, work ay not proceed without the
sr'ciic consent of the responsible representative. (79)-Thes hold points
shall be indicated In appropriate docmnts controlling the activity.
(RO)consent to waive any specified hold point shall be docemented before work
can be continued beyond the designated hold point.

1.9.3 RSEPORTIG 11tMUMEMCE r USONEL

I811)Vrification shall be perforwed by personnel who do not eport
directly to the immediate supervisor(s) ho is/are responsible for prfoming
the activity being verified. (2)If these personnel are not part of the formal
OA organization, they shall have sufficient uthority access to work res,
and organizstional freedom to ( identify qality problm (2) initiate,
rmcommend. or provide solutions to quality problem through dsignated
channels: (3) verify implementation of solutions, nd (41 assure that further

3 3
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processing, delivery, installation or use is controlled until proper Se e
disposition of a nonconfo tmmec, dficiency. or unsatisfactory conditio ba
occurred. (when theae person or organizations who porfort the verification
activities are not part of the foral Oh organization (i.e.. part of lie
cnagesent), then the quality assurance organization *halt overview A
mnmitor the verification activity.

1.10 SURVILLMOC Or SCIWEZ IIC DUSTIGtTIhS A 9WERtMEWTS

1.10.1 OISICS Or SIVEIUAAI

(64)The a organization within the *articipating Organization shall
perforu surveillances of all scientific investigations, s may be dnemd
appropriate for the purposes and the complexity of the work. (85Th. o
surveillance team for a scientific investigation shall consist of one or ore
.,ralifted technical individuals and one or mor. o personnel. (lthe timing
and the nmber of urveillances shall bo determined by the 0A surveillance
ta that is formed for this work. (7Survaillances will be performed in
m-eordance with the req irnmntr specified in Section XVIII of this docusent.

1.10.2 SURVElUlNCZ TM

(86)The technical emsber or mesbers of the Oh surveillance team shall be
famAliar with the plan for the scientific ivestigation.

1.11 REPoRTS, CONCLUSIONS, AND REOMMENDATIONS

109)Th. Participating Organization hell have plementing procedures for
the technical review and approval of the results of scientific investigation*.

I9O)These procedures *hall include the WHFO in the review and approval cycle
of the inal report.

3~~~ 3 ._
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1.12 CLS-Of VOUICAIOw

4911Tho Participating Organisation shall prform a close-out verification e
iqon the coupletion of any scientific investigation to assre that the CA
records for, that investigation are adequate nd complete. (92)This till be
done because it -my be a considerable period of time after the work i
coploted snd before the invet igation is used in the licensing process.
(93iClose-out verification* shall be perfor d by a tom consisting of
qualified technical personnel as well as QA personnel.

2.0 0Cs[lG NomL

2.1 C .

2.1.1 DErINITION

(94)The design shall be defined, controlled, and verified. (95)2%. term 9 3 Z I
design refers to specifications, drawings, design criteria, nd component

perfowumncm requirwmonts for the natural and engineered components of the 95 3,21. 1
repository system. 496loesign informmtion and design ctivities rfer to data
collection end analyses activities that are used in supporting design £G 3.1.1.
developent nd verification. 97)Tbis includes general plans and detailed
iuplementing procedures for date collection and analyses and related 173...
information such as test rsults and analysis. (t1ae data collection 9Q 3
activities result from scientific investigations and produce design iput.
(99lData analysis includes the initial stap of data reduction as well s broad 97 3,2.1.1
level system analyses tsuch as performance asssments) which integrat- many
other data and analyses of individual paraters.

) .~~~~~))
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4100)It is the policy of the N lNSI Project that a cpleted or final design 0 3 .
of a fcility or ite_ evolves rom a seeuential order of delgn ctivities or a
phases) wherein each phase becomes sre detailed in nature than the preceding lol 3.>.1.1
phase. 101) It is recognised that the numer nd length of design phas
required to produce a completed or final design of ny particular item o 3 ,
facility may vary, sag organimations responsible for design, according to
the timeliness and availability of pertinent nforatlon And the complexity of
the item or facility. (102)Jt is also recognized that all roject design
sctivities, although undertaken by different organizations, which my progress
at different rates, aro dependent on and requir an Interface with each other
to produce a unified facility design.

2.1.2 QUALITY ASSURAM LITEL ASSGNIT

(1031AlI design phases *hall be assigned a Quality Assurance Level prior 103 3.2.1.2
to execution in accordance with the methods specified in the WISI Project
Arlinistrative Procedures Hanual.

2.1.3 QALIFICATICN OF PESOANL

1104)Personnel prforming design work shall be indoctrinated, trained, and loll 3,7.1,3
qualified in accordance with the requirmnts of Section II of this docuennt1
(OS tInstructions, procedures nd drawings for design work shall be in ICI5 3.-Z1.3
accordance with the requirements of Section V of this documnt.

.) 1)
,)
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2.1.4 PUR PfVEW

(l0towor design activities includinq design output documents hich involve I04 3, 1 4
use of untried or beyond state-of-the-art tsting end analysis proceures and 7
mthodr, or tuer detailed technical criteria and requalrnts do not xist or I I
ae being developed, a pr review shall be conducted. 107)2he peer review

* shall et the requirements of Paragraph 4.0 of this section of the HNSI
Project Quality Assurance Plan (A.

2.2 DoSIGi WPUf

2.2 1 IDENtlFCATION, EV1iP A4 APPADVAL Or INt

410I)APplicable design input, such as site characterization data, criteria log 3Q.2.
loettets design bases. performance and regulatory r Irents, codasI
standerds, manufacturer's design data, nd quality standards, hall be 1 7 5.,Z.*i
identified. documented and their selection reviewed and approved by the I/O 30 1
responsible design organization an the responsible oh organization. 09ITb '

purpose of the o review is to assure that the documnts are prepared.
r*viewd, nd approved in accordance with docussnted procedures and quality
assursnce requirmnts. (l1OIbe design input shall be specified nd approved
on a tinly basis and to the level of detail necessary to permit the design
activity to be carried out In correct manner and to provide a consistent
basis for making design decisions, accomplishing design verification measures,

and evaluating design changes.

3~~. 3
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2.2.2 CWGES 10 DIQ IUT

tl1llangos to aproved dn input, including the reason for the
changes, shall be identified. docented, *pprove _aid controlled by the
responsible design organisation.

2.2.3 NSIDERATIOS FR DItI IWPUT

(112)Considerations for design inputs as they apply to specifla tm or
*yat_ are contained in Appendix of this douet.

III

117.

AK

2.3 DSIS ANALYSIS

2.3.1 DESEIQ ANALYSIS DOCWMrS

3 -.. 3 .

:3:.3.1

1113)Design analyaes hall be performed in a planned. controlled, nd
doeumanted _oer. (114lDesign analysis shall be parfoed nd documanted in
sufficient detail as to purpose, method, assumptions, design input,
references, and units such that a technically qualified person y revie.,
understand, *nd veriy the analysis without recourse to the originator.
11S) These docuats shall be legible and in a form suitable for reproduetion,
filing, Nd retrieval. Calculations shall be identifiable by subject
(including structure, systen. or ceonentl originator. reviewer, nd date.

113
11I

"-5-

2.3.2 OCLMITATICUI Or vLSIGH ANALYSES

1liSlDocueentation of design analysis shall include the following: 116. 13:2.3 2
o Definition of the objective of the analysis.

o Definition nf design input and their sourcs.
/

________________________________________________________________________________ I I�.A�a .1���

3 3
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o A listing of applicable references.

o Results of literatur, searches or other background data.

• Identification of assusptions and ndication of those hich require
verification as the design proceeds.

o Identification of any coeputer calculation, ncluding coputer type,
progrm nore, revision, input, output, evidene of proqr_
verification, and the bases of pplication to the specific problem.

o Signatures and dates of rview and approval by ppropri te personnel
including Q Personnel. lh purpose of the A riew is to ssure
that the documentation is prepared. reviewed nd pproved iu
accordance with docunented procedures and quality assurance
requirmenta.

2.3.3 US O COMT P GM

(117 Coputer progran_ that re used to support a license application 1|7 3.3,.
shall be docuaented and controlled as specified in Section 111 Subparagrsph 1 3
3.0 and Appedi N of this Q Plan.

2.4 DsIN VERIFICATION

2.4.1 IDENIFICATION AND DOCMPIATJIO

(ll)Design control measures shall be applied to verify the adequacy of |1g u 2 1q |
design and verification shall b performed in a timely manner. il9IThe

j rsponsibl. design organization shall identify and docuent the verification 7 ii. I
seethod used, the results of the verification, and the verifier. -

3 3
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2.4.2 T Of VEIICATION

(1203Vmrifiction of the adequacy of design hall be prforno prior to 110 3.-a.q.
rlease for procurent. anufaoture, construction, or relee. to another
orgitin for us In other desig" actlities. 11211 In those case, were | 3.9.Z
this ting can not be mt, the portion or portions of design which have not I 2. .3, i.1
ben verified hall be identified md controlled. (1223 In all case, the
verification shll be cwpl ted prior to relying on the component, system, or
structure to perform its function.

2.4.3 £xEuI of vERUIrChTlow

(123The extent of the design verification required is function of te 123 3,2.3
i rtce to safety of the ite wmer consideration, the complexity of the
design, the dgree of standardization, the tate of the art, and the i 3 .Zq.3
similarity with previously proven designs. (124wro the design ha ben1
subjected to a verification process L accordance with teregraph 2.4 of this
section, the verification process need not b duplicated for identical 2 2 3.1..3
designs. (1251 ver, the applicability of standardized or previously proven
dosigns. with respect to seating pertinent design inputs, all be verified IZ7 3 .l.43
for each aplication. (12S6 Knon problem affecting the standardized or
previously proven designs and their effects on other features shall b
considered. 1l27The original design and associated verification maure
*hall be adequtely documnted and reftrenced in the files of subsequent
application of the design.

2.4.4 OICAGS TO VERIFIED DESIQS

(32la10ages to previously verified designs hall require verification 12 3P.1f4-
including valuation of the effects of those changes on the overall design. . _

. _ $. .. t ( _ __~~~- -

) ) )~~~~
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K
IV

2.4.5 VERSOeEL W.PrVMINlG VEfIrCKl04

1129)Dign Verification shall be perftsd im accordance with the
reiroment- of Paragraph 24.4 of this Section by any competent, ctified
Individual or ndividuals or certified group or groups other than those sho
pertored t original design. l30l1his includes the following:

2.4.5.1 (13lIndivideal o group fro the originator's as organization.

2.4.5.2 4132)1ndividuals or groups tr other organizations contracted for
this purpose.

2.4.5.3 13331he oigintor's supervisor providing all of the following
requir nts are _et:

130
3. qtI.A
3.1,11.5I

1.31
Ink37]3s.-LS

133

o he supervisor is the only individual in ts organization ompetent
to prfom verification.

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

o The rationale for satisfying the two requirements above is docusented
and approved by management superior to the supervisor. The A
manager shall also concur with this ationale.

2.4.6 UcnDS or 0(34 VwRriATCotN

(134)Design verification shall be ccoeplihed by any one or a combination
of the following: design reviews, alternate calculations, qualification
testing, or post Vwyiy

13q 4

) 9
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2.4.6.1 Design Poviews

1l35)Design review are detailed critical review to provide assurance I-Y 3.VI.7A .
that the design is correct end satisfactory 136)At a mitimL l the Item
below shall be considered during the review and the reelts of sh
deliberations shall be docuented

o Were the design inputs correctly selected?

o Are assumptions necessary to perform the design activity adequately
described and reasonable? where necessary, are the sswqtion
identifLed for sbsequent reverifications n the detailed dsign
activities ar cpleted7

o Was an appropriate design method used?

o Were the design Inputs correctly Incorporated into the dign

o Is the design output reasonable crd to design Inputs?

o Are the necessary design input and vrification reqiremtr for
interfacing organizations specified in the design documents or In
supporting procedures or instnactions?

o Are computer programs used for analysis identified nd verified in
accordance with the methods specified in paragraph 3.0 of this
Section.

3
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2.4.6.2 dlternate Calculations

(137)Alternate calculations are a form of analysis which may he used to 317 U.C.Z
determine the adequacy of the original alyse. 1138the use of alternate
calculations shall include a review of the propri-ateness of asmsptions, 13 3 6
inputs and computer progr or other calculation mthod used.

2.4.6.3 Qualification Tests

(I118)QUalfication teata that involve actual physical testing of ystem, 3 C
structurea, or omponents may be used to verify the adequacy of design. i 4 3-14,2
(l4Owre design adequacy La to be verified by qualification tests, the tests
shall be identified. 141)Th tst configuration shall be clearly defined nd 14 ' 3I
dnciunnted.
(1423festIng shall d ontrat* adequacy of performne uader conditions that J
simulate the most adverse design oondlions. 14310pe rting modes nd environ-
swutal condition in which the ite_ must perfom satisfactorily shall be I '1 , .
eonsidered in determining the most advere conditions. 144 ore the teat is 2
intended to verify only specific design features, the other features of the ii,
design shall be verified by other means. (145Test results shall be documentad 15 *
and evaluated by the responsible design organisation to assure that tst I 94 37.z.4.C-3
roequirments have been met. (14Cllf qualification tasting indicates that J
modifications to the item are necess ry to obtain acceptable performance, the 1I7 3.t.q.
modification shall be doInted and the item modified and retested or | 3,2,4.C.
otherwise verified to assure satisfactory performance. (147JWhen tests are
being performed on models or mockups, scaling laws shell be established and
verified. 41401"s results of m test work shell be subject to error
analysis, where applicable, prior to use in the final design work.

)
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2.4.4.4 eer Rei

1994149IVeer review is n acceptable method of design verification '-- the
design
is byond state-of-the-art nd other methods of design verification are not
feasible.

2.5 DESI O" 0IThOL

2 5.1 OiANGES 70 APRVED DSIGNS

3.1.C.

3.l.s,1

3-L.5.1

3.1..1

415OOangeas to approved designs, including field changes, shall be
justified end subjected to design control measures omnaurate with those
aplied to the original design and approved by the s ffected groups or
organizations ich reviewed and approvd the original design documents:
except here an organization which originally was responsible for approving a
particular design docuent to no longer responsible, then the t50 shall
designate a nw responsible organization. (151)The designated organization
shall have denanstrated conpetence n the specific design aea of interest nd
have en adeqate understanding of the requirnts and ntent of the original
design. 412)grrors and deficiencies n approved design nd design information
docuents shell be docisented. and action tken to "asure that all errors and
deficienciis are corrected. (15310vre a significant design change is
necessary because of an incorrect design, the design process and verification
peocedure shell be reviewed and modi ied as necessary.

15)I

11
152
153

+
i�L . *.sa

.. ) 3 3
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2.4 631GM Dft=WMX COMUN.

2.6.1 XDU MrIcAI" AM RLSPONSnlILITy

4154)lIntera4l nd external design intorfaces shall be dantified and IS 3 28C1
controlled and design efforts shall be coordinated am and wthin
responsible design organizations. 155)ntrtface controls shall include the 1
assigmient of responsibility and the establislhmnt of procederes _ng Wd
within responsible design organizations tor the riew, pproval. rlase,
distribution. and revision of documents ievolving dsign nterfaces.

2.6.2 flOM4fAlGM IRAMITTED sS IrAFs

(15E)esign information transmitted across interface shall be docunted /sG 3.2Z?..7
and controlled. tl57)ransmttals shall identify the status of the design 157 3.z.4.Z.
information or document provided and. uhere necessary, Identify incomplete 5 3 4
itme which require further evaluation, review, or approval. 415G)Mhore t s
necessary to initially tranmit design information orally or by other nformal
means, the transmittal hall be confirmed promptly by a controlled documnt.

2.7 DESIGN tPU? MUIMSllS 1

2.7.1 D9SIGM OUTPIW DOOGWis

Design output documents shall:

2.7.1.1 (10ItRlate to the design iput by documentation in sufficient detail |6° 3 .2-7.1.
to permit design verification.

3 3)
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K

2.7.1.2 1SlIdentify assemblies or omponents or both that e pat of the
it by designed. 162)Mhen uch an assyblyr c qonent part L a cmr-
cial grade ita that, prior to ts Imtallatio., is modifiad or selected br
specal Inepaction or t stimg or both, to reureats that are were
restrictive than the SuWlier's publiled prodect description, the cponant
pert shall be represented as dlfferent frm the c rcial grade it_ In a
umamer traceable to a docneanted definition of the difference.

1I'
1Q2

3-1-7.1.1
3.2..7.1.2

3~.2.7.1.3
'A 7..1.3

2.7.1.3 lSiI1how *vidence that the required review and approval cycle haa
bean achieved prior to release for procur _ nt, construction, or release to
another organiaation for use in other design activities. 1164)A£o a miisas,
the review and approval cycle shall nclude the participation of the t-chnical
and CA elmets of both the rponsible design organization ad the %0.
(165S215 purpose of the 0 review s to assure that the docu~mnts are
prepared, reviewed and approved in accordance with documnted procedures and
qality assurance requireanta.

143
K Lj

'45 I
2.0 DESIGN DOCsMirn AS GA PARS

(1661Doesin documentation, including design inputs, analyses, drewingq,
specificatione, approved changes thereto, evidee of design verification and
records coufiraing interface control shall be collected, controlled, tord,.
and mintained as Qh records in accordance with procedures 'hich mt the
requirements of Section XVII of this docm1nt.

I a 13.1.�

/,
L/

_________________________________________________________________________________ 
-
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3 0 srYa QUALTY AuSSUDMn MEUM04atMS

3.1 USRntm DOCUmnMICH aM lI1DL

(167)tor a geologic repository, computer oftware used to perform analysis 167 3*3,1
in support of the licena. application shall be controlled to the m level of
reqiremts an software used to perform direct design analyIs. j4 , 331
(j ielAnxiliary oftware used to support primary analysis software shall be
controlled at a level commesurate with the cmplexity of that software.

| Vl)ere c rcial auxiliary software is used, *1l available jG' 3.31
doomntation from the softre supplier shall be obtained. 4170)t It 170 3.3 1
recognixod that source code is generally not available d controls are

limited to unique version identification and user-related nuslx. 17 1 3.31
(171)supplintal, detailed requirents for the deelopmsnt, maintenance, nd
security of cputer oftware based on the life cycle model are contained in
Appendix to this OA Plan.

3.1.1 (17219ach organization perticipating in the MaI Project shall prepare 7? 3 3. 1 1
a description of their software dsign, test and configuratIon senagemnt

systen, and gubmit it to the next higher progran organizational level for 173 33 . I
review and approval. (173the description sboll:

o Provide criteria for application of the repiroments of this section
based on the cFlexity and importance of the software used to perform

analysis in support of the design of a geologic repository.

o Indicate the ethods to be used to develnp eomputer progran

requirowents, to translate those requiremsnts into a detailed design,

and to Iblsemnt that design in executable code.

S) 3 ,3,
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o Ilte the types of docimntation to be prepared, revieed, mid
w.intained during software dealgn, code Iplmntation, test, and we.

o Identify the methodology for establishing softuare b.Inea and
baseline updat-s (changes) and for tracking changes throughout the
life of the oftware.

o Specify the process to be used for verfication _nd validation of the
software dloped or pli-d to geologic repository design analysi.

o Idantify the procedure for reporting and docwenting aoftware
discrepenciem. including ources, evaluating impact. of discrepauiea
on previous calculation., and determining appropriate corrective
act ion.

3.1.2 (1743 oftware 1hall be pld under configuration anag nt a each
baseline elmnt is approved. (1753Softare baeline olt.t ahell be 17 3.3.1.2
uniquely identified to asaue positive control of all rvisionse the 17S 3 ,
identification of each coda version Ahll e directly related to the
esaociated docsmentation.

3.1.3 (1763Ohaegoo to oftware hall be ystmtically evaluated, coordinated, j7(
and approved to assure that the impact of a change i carefully assessed prior 3 3.13 .
to updating the baseline. reqired action is docented. ad the information 177 3
concerning approved changes i transmitted to all affected organizations. 3-3
(177chdanges to computer software shl be subject to the level of
approval, verification. and validation as the original software.

3~.
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3.1.4 (l7PCoeaupter progre dsweloped and/or modified ehall be docuaented n 17 9 33, 1 l
accordance with the applicable le -to of mWI-54, inl Technical
Position on Docunteetion of Computer Coden for igh-Level ate stengmnt. 17`1 3.3.1.4
(1191thia requiresant _y be Pat in pot by exisating documentation if properly
referenced and related to the UnM -006 roquireuonto.

3.1.5 (18O} sting of oftware, ncluding n or eodif ed boftwexe, sal be PrO 3.3.15
perforumd for those inputs and conditions neceasary to ercisea the softwr, , G 3.3.
identify boundary conditions and to provide a auitable bewcheerk or sple
problem for in-tallation. (1is1the goal of teating is to delep a set of tst
cases that h highest probability of detecting the mt errors in order to
identify under %At conditions the software does not perform properly.

3.1.6 (12)v eriftcation nd validation of oonpuet software shall be prfoemd 18 2 3..
prior to the us* of such software to perform t chnica calculations in s ortpp/
of site-characterizston, performance asesnt anrlyses, and the design, 13 3.3.1.
analysla, and operation of repository structures, syst , nd omponents. 3g 4 3w3*,4
(183P1n those cases where this tiremnt cannot be not, the portion or
portions of softwore hich have not been verified and velideted shell be
identified nd controlled. (1U4@1 a11 cases, the verification nd validation
of software shall be completed prior to rlyig oan the software to support the
licanrs application.

3.1.7 SpVerification and validation procedures *hall assure that the 1 S 3 325. 1 7
soft* adequat-ly ned correctly perform, all intended functions nd that the

software does not perform any unintended function that either by itself or in
combination with other functions can degrade the entire system.

\) ~~~~))
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i.1.6 (101 isating software *hall be qualified foe use. (11712Mm
qealiicattlon shall be based a the ability of the softwar, to provide
acceptabl. results for specific aliLcations and compliance ith the
requirar.ts of this section. (10S3oltvare that aa ot been developed n
accordance with this Qh Plan way be qualified for use provided the software ia
verified and validated, a software bselne established, nd aWplicable
dotcumntation prepared to support the software in aocordance with the
provisions of this section.

3.1.9 1189)14thod for detemining the aplicability of requirmts ad
managing interfaces involvng the doc t-tLo, configuration Management,
change, qualification, verification, and validation of software, shall be
described i each organizations software A Plan and p edures.

18G
19 7
1q.

3.3.1.8
3.3.1.8

x

I 34 1��'I')A

3.2 DOtaEM1 AICN O CWtfl1R S~rlW.

(19ODocumentation of scientific and engineering software ahall include ts
following, as a inmmue 110 3.3.2.

o Software requirements specification;

o Software design and change docmtation;

o Description of imath tical medals and mneical methods:

o Software verification and validation docmenttion;

o User documentation:

o Code assessment and support: 4.. __ I __ _

3 3
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o Continuing docamntation nd od listings: nd

o Soft'ire *tmury.

(11)This doaentation In onsidered to be a OA acord end is us&ijeot to the | 1 3.3. i
requirents of Section Il of this Of Plan. 4l92Apendi 11 to thi5 OA lan q 3
provides detaild reqirements on t content of the docaeuntation for this
software snd other conputer software ued on the aisl Project.

3,3 SBrnM COIG3RATMO HMIWIIT

E1931A11 Participating organizations and Is Sport Contractors mall q03 33
institute a software configuration ese t program eprcprite to the jR tj 3 7
projects they conduct nd shll provide docientation of this progra_ to thelI
pecords anegawat System (I7. (154 The minlees requirnts tor this
configuration management progrm hell be: Ill the inclusion of a unique
identification. including software version nmers whenever feasible, n the
output: (2) listings of the software sod 3) a brief chronology of the
software versions. ncluding descriptions of the changes made between versions.

4.0 PR PEVIKNS

(195IAII Participating Organizations and WS Suport Contractors sh1 qS 3.
institute a per review process, when appicable, to provide adeqate
confidence in the work being revwiwed. 4f9l6eer reviews shell _et the 35j7 .
requirements of 1UPMG127 'eer eview for igh-Level Nuclear Naste
Pepoeitorie- (Feb. 198). Thes requirements are contained in 1xendiK J to
this OAt Via.

) ~~~~~~~~) )
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x

I
5.0 NKICL MMVOID

4197) wo technical reiew. are reqired, they &all e condocted n
accordance with procedure that contan A t

t criteria foe the perfomance
of the technical review.

1971 .5
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SCCTIO IV

PROCUfl04 DOaU4M CONTOL

* ~~~1.0 aEIt#S

1.1 MMSU3ES 0 ASSUM AEUAT QUALITY

tl 4esures shall be established to ensure that aplicable regulatory | Lf | |
requirmnts, design or site investigation bases, nd other requirents that
are necessary to assure adequate quality are suitably included or refereed . L| *
in the documents for procurtnt of material, equient, and services utilized

on the Nevada Nuclear Haste Store Investigations INiWIi Project. 21To the
extent necessary, pocurtnt documents of Prticipating Organizations and
Nevad test Site ttMSI SuWort Contractors, hwll reuire ub-tier contractors
to provide a Quality Assurance (10. progra_ that Is conistent with the pert-
inent provisions of this 1NSI Quality Assurance Plan as required for the
specified Quality Assurance Level.

1.2 WO PROaD S3VMCS

(31Waste Management Project Office 4PO initiated procurnts for 3 YMPO
services all e controlled through the use of the Federal Acquisition
Pegulations (FAR) and epartment of nergy Acquisition Regulations (DER). 4 YM P

44when the IeO procures services from contractors or requests services from
national laboratories and supporting ederal agencies, the WEO shall prepare
work agreements, ms of understanding, interagency agreements, menagmment
agreements, or other suitable documnts.

19 3
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2.0 AWITIOAL RQUIEMMnS FOR A IZ91 I ACTIVItIMS

2.1 CITEh f Vr OPOMDELG M DUMS

(5! rocurmoent documents issued at all tiers of procur _ nt shall include
provisions for the t- listed below, s demand necessary by the purchaser: -

2.1.1 SoXtE Of ORK

{s A statement of the sC of the work to be prformnd by the supplier
shall be I the procurement documnts.

2.1.2 TOICAL PAQUIMDQITS

47)Technical requirments shall be specifi ed in the procurement documents.
(libWere necessary, these requirements hall be specified by reftronce to
spcific drawings, pecifications. codes, standards. rgulations, procedures,
or iastructions, including revisions thereto that describe the items or
services to be furnished. f9fThe procurement docusmnts shell provide for
identification of test, inspection, end cceptance requiremets of the
purchaser for monitoring and evaluating the supplier's performance.

7

9

'4S.. I
L,Zj.Z

q.2.1.3.1
4,Z,1.36

2.1.3 Q PE4IPEHEWtS

2.1.3.1 (10Procureront documents shall require thet the supplier have a
documented (A progrm that implmeents either portions or ll of the
requi-ants of this document. (IlIQuality Assurance Program Plans FlsP and
documents of sbcontractors for Quality Assurance L*vel I purchases shall be
reviewed and approved by the procuring Project participant. 12)Thos* which do
not adequately define oh requirements, as judged by the A representative of
the Project participant, shall be corrected prior to initiation of activities

10

/I
/ 7L

Im...
1

. - -

9 3
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Av,

pecitied by th. purchase order or ontract. (13)T* extent of the progra_
required shall dpend uPon the type Nd uee of the it_. or service being
procured. I 14te procurnt docnts shall require the supplier to
incorporate appropriate OA program rewiraesnts in sabtier procurnt
doconants.

2.1.3.2 (153)n developing OA reire'nts for test nd other euipment,
consideration should b given to tbhther proper performance of that quipment
can be ditanined during or after its use (i.e., whether failure or alftune-
tion of the owipuent can be detected).

13
I14412.1.3.1

15' R14,2,1.

2..i RIGIITs or Kc

(16)ht each tier of procurawent, the procurment documsnts shall provide
for access to the suppliers' facilities nd record, for inspection or audit by
the purchaser, appropriate 15t0 personnel, or other UNPO authotized
representatives. (171WMfO accesa to subtier contractor facilities shall be
arranged by the contracting organization.

2.1.5 U0AM1A110 PEURE2MTS

(11he procurement docnts at all tiers shell identify the
doceaentation required to be atdtted to the purchaser. (192ITl tim of
submittal shell lso be established. (2011f the purchaser requires the
supplier to maintain specific CA records, then the rtention times and
disposition requirments shall be specified In accordance with Section XVI of
this Q Flan.

2. 1. 6 1IACOHFUM

(211the procurement documents shall prescribe the purchaser's requirmeents
for reporting and approving disposition of nonconformance..

ic, 14--zi-

lai
I2I TIz. 65

-Z s it,1. JlI I - . . I .~'

9 )
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2.1.7 siWAM AND wwLmmuT pAM

(22)The procurement documents *h11 rewire the identification of apro- 2
priate spa and replacement parts or asublies and the aWpopriat- delis- 'eZ i*Z *
tion of the technical and quality related data that axe required for ordering 43 . .1.7
these parts or assblies. 231be technical and quality requirements shall be 2Y t 2q 1.7
equal to or better than the original. (24)1f 0 or technical uirements of z . .
the original item cannot be determined, then an engineering evaluation hall
be conducted by qualified individuals to establish the re it ents. 25)2he *14 2 1.7
evaluation shall consider the int-rchangeability, function and afety of the
item. 2*h evaluation shall be docuumented.

2.2 P 1CUPE? DOO*QEW MVWI

(271A review of the procurewent docu~mnts nd changes thereto shAll be 7 4 .
made to assure that documents transmitted to the prospective spolier or 4
suppliers include aWpropriate proviaions to asure thet item or services will ; 4 *. *t

meet the specified requirtnts (2S1The review shall be perfored and 2 47 -tf,
docunted prior to contract award. (29lProcuremnt document reviews shell be ,' z
Perford by personnel who have access to pertinent inforetion and who have T
adequate und rstanding of the reqirements and intent of the procurment 4. I 7,2.
docsents. (30)1h1 review *hall include, an a minisee the cognizant technical
organization and OA organization. (31)Tlhe review by the QA organization shall
assure that the following requirements are mt:

o oh requirmnts are correctly stated, inspectable, and controllable.

o There are adpquate acceptance and rejection criteris.

o procurment documents have been prepared. reviewed. and approved in
accordance with this GA Requiresents document.

~~~~~~~~~~~~ -. _ . __-

9 ))
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2.3 POCRQ9t OOLI~T AN=I~

(32)Procurment document changes shall be subject to the am degree of 3Z 4
control as utilized in the preperation of the original doainents. (331Osnges 53
that are made as a result of the bid evaluation or precontract ngotiations 33 .23
ahall be incorporated Into the procurmnt douenta. (3417he review of such 34 4. 2.3
changes and their effects shall be cosq1leted and documented prior to contract 5 .

award. (35Review of changes shall include the following considerations: 3 .1. .

Appropriate content shall be included in pocur- t docmnts an
required by Paragraph 2.1 of this Section.

a Additional or modified design or site investigation criteria shall be
determined.

o Analysis of exceptLons or changes requested or specified by the
supplier nd determination of the ffects such change* my have on
the intent of the procurinnt documnts or quality of the item or
service to be furnished.

2.4 DISThIIONJ(M OF POOMM DOCUIENlS

(lSlParticipating Organizations and NTS Support Contractors shall forward 3C 4 2
to the SIC/T15sS Project OR Department (OQ Verification Division kanager),
a copy of purchase doctuants, and changes thereto, as issued, whn purchases 37 4.2 ,1
involve Quality Assurance Level I item or services. (371)Only those purchase
documts which identify the vendor. describe the scope of work, nd detail
when work i to start are required to be sitted to the SC/?TiS Project
GA Department.

.- -_-._

)
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sicric. V

DIS-MUCTIONS, PCDsMs, dPLWdS MO DSAUS

1.0 CD.MAL

Il)Activities affectlag quality shall be proscribed by and perfonmed n
accordance with documented instructions, procedures, or drawings, of type
appropriate to the circumstancs xcept as noted i pragraph 3.0 of this
Section. (2) thes documents shell include or refoere appropriate
quantitative or qualitative acceptance criteria for dteewinLn9 that
prescribed activities have ben satisfactorily accomplished. (31natructions
and procedures shell include * section which identities the Oh records which
argenerated during implementation of the document. (43lf plans are used in
lieu of procedures, then theme plans shall also include r r re
appropriate tnce criteria end identify the Q records which amr
generated. I53Thes documents, including drawings, hall be controlled as
roquired n Section VI of this docwaent.

1
2.
3

S.

5.1
5,1
5,1
5,1
5.1

5.?.
5.S

2.0 hEVMS

(63An independent review of all instructions, procedures, pl and
drawings shall be perfored by the originating organization to assure
technical adequacy and inclusion of appropriate quality rquirements. (731f
applicable, 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.

(I
7

&I I . _ . _

3
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x
I*

3.0 INSTFAU~rCaS "AR SCIEWrIFIC IarFlS00S

(The Participating Organizations shall prepare instruction for the
control of acientific notebooks, plans and the other documentation that wvii
he used in scientific investigations. ltl3Men scientific notebooks axe used to

document scientifla investigations. the requlrnts of Section i11, paragraph
1.6 shell prevail over the requirmta of this Section. (OSciatific
notebook sall be collected, controlled, stored, and maintainod s QA records
in accordance with procedures which moat the requirmmts of Section XVII of
this docamant.

9
/0

NlA F4-S ejoes noi (J.SC.

sc kA-4i.i-e tno),boaks

4.0 DISIIflaI

(illEach Participating Organization end Nevada Test Site (SS Support
Contractor shall maintain and provide the WHPO EW ad the SWC/IMS Vrotect
Quality Assurance Department HAnagr with controlled distribution of all
implementing procedures, plans and nstructions used for QA Level I and It
activities.

If

K
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1. I IHCNWS

4IThe preparation review, approval, nd issuance of docwments such as
iLatructions, procedures, plans and drawings, including changes thereto, Whal
be controlled through the implementation of methods that assure that only
correct documents are ased. 1l2Document control shall be applied to the
following:

o Docunts containing or specifying quality requiremnts.

o Docents that Prescribe ectivities *ffecting quality.

(31The document control system shall be docosented, and the 0
organization shall provide the appropriate review, resolution of omments, end
concurrence with respect to quality-related aspects of the docsents.

1.2 DIPLAUfTaIO

(4) mplesntation of document control shall provide for the following

o Identification of documents to be controlled.

I
2z

C.1.1
681018.

314.1.7-

4 16.1.3

I______ _____ .- .

9 9
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o Identification of assignment of responsibility for prepazing,
reviewing. pproving, and iasuing docwnts.

o Review of docnts for technical adequacy, cmleteness,
correctness, and incluslon of appropriate quality requirents, prior
to approval and isuance.

o A ethod for the re mval or mrking of obsolete or superseded
docueents to prevent inadvertent use.

O A method for assuring that the correct and applicable docunentn are
available at the location here they are to be used.

o A aster liat or equivalent to identify the correct and updated
revisions of docunenta.

o Coordination of interface docuo nts.

2.0 DOCUHENT CHAN=$

2.1 AJCR CHAaeSE

g5gshanges to docmants, other than those defined below as minor changes
are considered as ajor changes and shall be reviewed and approved by the so
organizations that perfored the original review and pproval, unless other 4 C - 2
organizations are specifically designated by the organization responsible for
the docuoent. (61tbe reviewing organization shall have access to pertinent
background data or information on which to base their approval and, if
applicable, shall sp cifically consider whether the changes are not
repeatahle, have the potential to Jnqact the waste isolation capability of the
site or interfere with other ite characterization activities.

l ~ ~ 3
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2.2 IN C ES

t71inor changes to docunants, such as inconequential editorial orrac- 7 4 2.
tlon, hall not require that the rvised documants rcive t om , .e

and approval as the original documents. IS)To avoid a possible missilon of ( Lel
r "eired review, the type of ainor changs that d not require such a review
and approval d the persons ho can authorize such a decision shall be
elearly delineated.

3.0 DISTRIBMIlON of DOCUMORIS

3.1 OCUHT COnROL SYsToH

(S9The document control system shall assure that documnts rquiring 9C 3
verification are not released prior to verification or, It they mast be
tleased before verifictiom, they are uniquely identified as such nd

controlled In accordance with Paragraph 1.2 of this section. A aster list or
equivalent used to idontify the correct, current nd updated versions of
documents shall be seiitted to the iMPO PC" and the SAIC/TLSS Project
Diality Assurance Department Manager.

_) )
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SfCTrloM VIZ

CONTOL O PaaSD IEMS AM SUVIZ-S

1.0 CDMUL REQUIRtIS i'

(Ilmesures shall be established to ensure that purchased material,
*quipmnt, *nd services confor to the procurement doIs nts. (2)Theos I
measures shall include provisions, as appropriate, for ource evaluation nd Z 7 I
slection, objective *vidence of quality furnished by the contractor or subcon- 3 7
tractor, nspection at the contractor or subcontractor ource, udit, and
examination of products upon delivery. (3)Wera required b code, regulation, 4 7,1
or contract rquir_ t, documentary evidence that mterial and equipment
conform to the procurnt requiremants shell be available at the location
where the material or quiment is to be used prior to nstallation or use of
such material and equipment. (lhia docmntary evidence shall be retained
under the control of the Waste anagement Project Office (WO) Q Records
managemnt System WARMS) and shall ha sufficient to identify the specific
requirements, such as cods, standards, or specifications, that are to be mat
by the purchased material and eipment. Specific requirements for the
control of purchased it and services are listed below.

1.1 P~fl~? JLAWIING

1.1.1 GENERAL

151Prcurement activities shall be planned and docsmmnted to ensure a 5 7.4.1
systemtic approach to the procurement rocess. (6)Procurament planning shall
result in the docuunted identification of procurnt mathods and 7 2 |
organizational resposibilities. (7)propriate Quality Assurance ( 7 7.,2 .

)~~~~~~~~~~~~~~~ -.)
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*7, 2 1

x
Aw

organization participation shall be provided for evaluation nd selection of
suppliers, verification of suppliers activities and receiving inspection.
IS)PIanning shall determina the following:

o What Is to be acacmplished.

o Who is to accosplish It.

o Now it i to be accmplished.

o When t i to be .ccosplished.

1.1.2 rOCUFAHENt TDHIN

4jWIo ensure interface cospatibility end a uniform pproach to the
procurement process, planning *hll be accomplished as early a practicable
snd no later than at the start of those procur _ nt actitities that are
required to be controll-I.

1.1.3 PROCWM9E)E HETHCXS

(10 PlIanning shall result in the docuaentid identification of the mthods
to be used in procurament activities, the sequence of actions and milestones
that indicate the copletion of these activities, and the preparation of
applicable procedures prior to the nitiation of each individual activity
listed below. I11IiPanning shall provide for the integration of the following:

o Prociroment ducu _nt preparation, review, and change control.

o Selection of procurement sources.

o Purchaser control of supplier perforcance.

9~ 1',Z'

lo 1'7.-z.3
11 7.1.3

I .. -

3
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o Verification (surveillance, inspection, or audit) activities by
purchaser, including notification for hold-and-witness points.

o Control of nonconforcences.

o Corrective action.

o Acceptance of item or service.

O QA records.

1.2 WMCC EVMALAION AND SELEtCTI

1.2.1 SLECZCO Of SUPPLIMS

t12IThe selection of suppliers shall be bed on evaluation of their
capability to provide ite or services in accordance with the requiremente of Y" 3@ 1
the procurement docuwnts before the award of contract.

1 .2.2 SOUCE VAIUJATICN ANO SELECTION MEASURES

413)Procurement source evaluation and selection measures shall be irple- 13 7
mentad by the purchaser and shall provide for identification of the
purchaser's organizational responsibilities for deteruining supplier
capability.

9 9
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X
1.2.3 ASMM FOR VALUAtl AN SAWTION Of PWCLW*MhT SOIAS

l4Imeasures for evaluation and selection of procurmnt ourcs, I the
results thereof. ball b dociuented and h511 Include one or ocre of the
following itaew:

141 7-3 3

o va luation of the *upplie 's history of providi an identical or
similar prodct that performs satisactorily in actual ue. The
supplier'r history shall reflect current capability.

o Supplier's current quality assurance record. supported by documented
qualitative and quantitative information that can be objectively
evaluated.

o Supplier's tchnical mnd quality capability as determined by.& direct
evaluation of their fcilities and personnel and the iplienntation
of his OA progren.

1.3 ID EVALA7IAT

1. 31 XIzxEwr or C(ZWON4MKC

(1I51id evaluation hall determine the extent of conformance to the
procuresent docments. Ell6this evaluation shell be performed by individuals
or organisations designated to evaluate the following subjects, as pplicable
to the type of procurement:

15
16 7, q.

o Technicel considerations.

o A reqairmnts. '4I,I I , . ._ - .. _

3
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o Suppl-r' * prsonnel.

o Suppler's production capabilities.

o Suppl jr's pst perforance.

o Alternates.

0 Kceptions.

.3.2 mSOMxcgN Of rUMMPTAkZ QUALM AMW4mK WITIONx s

(176efore the award of the contract, the purchaser "hall resolve or 1 7 7 '1.2.
obtain camitmnts to resolve unacceptable quaity assurance conditions
resulting from the bid evaluation.

1.4 SPLIER PER MICZ VAWATIca

1.4.1 
.NTDFM 

IEASIMS

(18IThe purchaser of it_.. nd services shall establish "aure to inter- j j s$l
face with the supplier. 419)The measures shall include the following: 1 7,5.1

O Documentation of the undrstanding between purchaser and supplier of
the provisions and specifications of the procurmnt documnts.

o Requiring the supplier to identify planning techniques and processes
to be utilized in fulfilling procurment docment taquirments.

a~. i r _

3 3
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o Reviewing supplier documents that are generated or processd during

activities fulfilling procurmnt docuagunt rquirewonts.

o Identifying and processing necessary change information Measures to

control changes in procurnt documents shall be established.

isplemnted and doesmnted in accordance with the rwpirement of
this OR Plan.

o Eatablishing methods of docuent information exchange between
purchaser and supplier.

1.4.2 VERMFICA104 IEASMS

1.4.2.1 ZXEnNr r WRIFICATION

120The purchaser of it_ and services shall establish _asures to verify Z.o 7,52.
seeppliar's performance. s demd necessary by the purchaser. The measures

shall establish the extent of source surveillance end inspection ctivities

bylE (2ll4hen a Participating Organization, or Ievada est Site (15 .
support Contractor, utilizes another Participating Organization 7.,2,
or S Support Contractor for 15"I activities for which they are

responsible, the uer organization shall initiate a request to

wao to conduct a WaCO surveillance of the organization

performing the work. The surveillance shall be conducted to

determine that the item or ctivity is being produced or per-

formed in accordance with the user organization's requirmnts.

These surveillances way utilie 1 Support Contractor or

Participating Organization psonnel as technical dvisors.

3 3
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1221The extent of verification activities, including planning. shall be a
function of the relative Iiyortaece, mq lexity, and quantity of the itan or 2 7,51
services procured and the supplier's quality prfornnce. (231Verification 23 7.51, I
activities shall be acclished by qualified personnel assigned to check, ZU 7.5 2|
Inspect, audit, or witness the uppliers' activities. 124)lbes verification
activities shall be conducted as early as practicable. (251liowever, the ?.5. a
purchaser's verification activities shall not relieve the supplier of their
responsibilities for verification of quality achievement.

1.4.2.2 Record of Verification Activities

(26)ctivities performed to verify conforrmnce to ritrments of procure- ,S
ment docements shell e recorded. (271Source urveillances nd Insectione,
audits, receiving inspections. nonconfonvnce. dispositions, waivers, and 27 ,5,1-
corrective actions shall be docu~mnted. 217)thee completed documents shall be 28 7 5-2 .4
considered QA records and shall be controlled in accordance with Section XVII z 5 L
of this Quality Assurance Plan 4QMP . (291th purchaser shall enoure that this
dft-mentation is evaluated to determine the suppliar's Q progran
effectiveness.

1.5 CNrRoL OF DOCETS NEATED SPPLIERS

(30100cuments that ar generated by suppliers shall be controlled, 3 7C
handled, and approved in accordance with docunented procedures. 1311H-ans
shall be implemented to ensure that the sutittal of these docuants is 31 7.C
accomplished In accordance with the procurement docusent requirents. 32 7 L
(32lTbeso ,ssures shall provide for the acquisition, processinq, and recorded
evaluation of technical, inspection, and test dta ainst acceptance criteria.

) )9
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1.6 aCtE"Mf M1Hl OR SRVIC

(33)14thoda shall be established for the acceptance of e ite, or ervice 7 7|
being furnished by the upplier. (l34Prlor to offering te Itt or ervice for 3 . 1
acceptance, the supplier shall verify that the item or service being furnished 34 ),7.
complies with the procuroment requiremnts. (351?rchaesr mthode used to 35 7 .71
accept an Item or related service frau a supplier shall be either a supplier
certificate of conformance, a source verification, a receiving inspection or
pot-iastallation test at the facility sit-, or a coination thereof.
Requirements applicable to theme methods of acceptance a listed below.

1.6.1.1 Certificate of Conformance

1361wen a certificate of confornmnce is used, the following mni 3 7-7, i
criteria shell be met:

o The certificate *hall identify the purchased _aterial or quipment,
such as by the purchase order number.

o the certificate shall identify the specific procurement rquiremnts
_et by the purchased material or epipment, uch as codes, standards,
or other specifications. This ay be accomplished by including a
list of the specific requiements or by providing at the point of
receipt, a copy of the purchase order and the procurement specifi-
cations or drawings, together with a suitable certificate. The pro-
curmnt reqir nts identified shall include any approved changes,
waivers, or deviations applicable to the shuject material or equip-
went.

I __ . - .
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o The certificate shall identify ny procurment rquirements that have
not been not, together with an explanation nd the esa by which to
resolve th- o-onforanoes.

o the crtificate shall be attested to by a person who s responsible
for this GA function and whose function and position are described is
the purchaser's or upplir's aA progres.

o The crtificate system, LnclIudJn the procedures to be followed a
filling out certificate ad the ainistrative procedres for the
review and approval of the certificates, shall e dcribed in the
purchaser's or upplier'n a. progran.

o Hoens shall be provided to verify the validity of upplier
certificates and the effectiveness of the certification system, such
as during the performanc, of audits of the supplier or independent
inspection or test of the items. Such verification shall be con-
ducted by the purchaser at intervals commensurate with the supplier's
past quality perfoce

1.6.1.2 Source verification

(371If source verification is used, then it shall be performed at
intervals that are consistent with the iportance nd complexity of the item 3
or rvice, and it shall e implmented to monitor, witness, or observe 3V 7*-73
activities. (31)Source verification shall be iplemented in acordance with 3 4
plAns to perform inspections, examinations, or tests at predetermined points. 77. 3
(39)Upon purchaser cceptance of source verification, documented evidence of
acceptance shall e furnished to the receiving destination of the item, to the
purchaser, and to the supplier.

3 ).3
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1.6.1.3 eceiving inspection

440)1hen receiving inpetion i used, purchased item shall be inspected
as necessary to verify their conformance to specified uirmets, by taking q 1 77.4
into account soure verification and udit documentation and the demwnstrated 4 7 Li
quality percocance o the supplier. 41)Peceiving inspection shall be
perfomed in accordance with established procedures end inspection 1

z 7 7. 4
instructions to verity by bjective evidence uch features as proper 1 3 q
configuration: identificationj dimensional, physical, and other -7-7.
characteristics; freedom from shipping dmage and cleanliness. (42PReciing Ljtj 7. 7
inspection shall be coordinated with review of supplier documentatioo when
procurement docmeents rquiro such documentation to be furnished prior to 9 7, 7.
receiving inspection. (431PUeceving inspectionr associated with enginered
it shall be planned, perfored, and documented in ccordane with the
raquiremnts specified in Section X, Pare. 2.1, 4.0, 4.1. .1, 9.0 nd 9.1 of
this documnt. 44P-ersonnl selected to receipt inspection activities shall
have the expecrnce or training comeensurrte with the sope, complexity, or
special mature of the activities. 4Slbben required, peronnel hal also be
indoctrinated as to the t ehnicaI objectives and reqAireents of the
applicable codes nd stendards and the GA program eleumnts that are applicable.

1.S.1.4 Post-Installation testing

t4) hen post-installation testing is used, post-installation test j4 7 5
rwquiromonts and acceptance documentation shall be established mutually by
both the purchaser and the supplier.

) 3
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1 7 Ta7A s Ot S9VICS alLY

1 7. 1 P DR IT Or SERVICES NLY

(471 I certain cases Involving procuremnt of services only, uch as third
party inspections. engimeering, and consulting and inatallation, repair.
overhaul, or maintenance work, te purchaser shall accept the service by any
or any ebination of the ollowing methods:

o Tdchnical verification of data produeced.

o Surveillance, audit, or both, with regard to the activity.

o Review of objective evidence for confoguance to the procurnt
doconent requirements such as certifications, stress reports, etc.

O7 7.8

1 . 8 OD6OL Or SWPLfL* MON Nvr4MICS

I .S. ETIS

(48dThe purchaser and supplier shall establish and doieent .thods for
disposition of items and services that do not et procurment docuent
requirmnts. Thes- methods shall include the following provisions:

1.6.1.1 Evaluation

(49)Provisions for evaluation of nonconforming itms.

q8 I7,q

4917.9.1

________________________________________________________________________________ L a

3) 3
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X

1.8.1.2 SuIittal

0So)Provisions for *Smittal of nncenformrnc, notice to purchaser by
supplier a directed by te purchaaer. 451)hese suittals shall include
supplier reconded disposition (e.g.. use s-in or repair) and technical
justification. (52Ilaconfosces to the procuraemnt rquirmnts or
purchsset approved documents. which consist of one or ore of the itm listed
N1lov shall be submittw) .,) the purchaser. (3lApproval of the recommeded
disposition shall be In accozdance with documnted procedures:

o Technical or material rquirmnt Is violated.

o Requirmnt in supplier docunants which has bn approved by the
purcheser. is violated.

o n or cannot be corrected by continuation of the original
mnutacturing process or by rework.

a The Item does not conform to the original requirmnt even though the
item c be rstored to a condition such that the capability of the
item to function Is unimaired.

1.8.1.3 Disposition

(54)Provisions for purchaser disposition of supplier recommendation.

1.8.1.4 Vrification

(551Provision, for verification of the iplemntation of the disposition.

5°
5-I
5Z-
53

7.9.

7.9.Z

51 q7..3

55 17,7. i +
3 )
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I
1.5.1.5 cords maintenance

5((56)Provisions tor maintenance of records of onconfornes that ae
subitted by the Supplier.

2.0 C%~CIAL-WGRD IMa

2.1 ALTERHATVES

7.q.

7,10,1
7./0,1

(571 If a design requires cercial-grads itma, then the following
requirments are an acceptable alternative to other rexpirments of ths
section, except as noted in Paragraph 2.1.2 below nd the requireent of
Soction TV of this WD. 456)f a scientific investigation rwpires
commercial-grade itm they ay be controlled by the mm of the following
teuiremts lexcept aragraph 21.1) nd ection IV of thisA

2.1.1 VTIFICTIMN Or COMCIAL-G-iD Ii

(59Whero the commercial-grade item is to be used as an integral part of
the esigned facility, it shell be identified in n approved design or design
out-put document. (iOpAn alternate comercial-grade item my be supplied if
the cognirant organization provides verification that the alternate
cwrcal-grade item will perform the Intended function nd will met the
requirements applicable to both the replaced item nd its pplication.

2.1.2 SCE EVAWATII N SIECIGN

(Ei)Soucce evaltat ion and selection shall be in accordance with Paragraph
1.2, if it is determined necessary by the purchaser bsad on the complexity of
the item nd importance to safety.

57
58

51~' 17,10,1.1
(0 7.0116

W 710.1.2Z
N /

I~~i- 
I-..I.-

3 )
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2.1.3 PLOIASS cwgR

(62ICopwiarcial-grade item shall be identified L th- purchase order by
the manufacturer's published prouct deacription q., the catalog nberb .

2.1.4 P=ECIPT or CCEPCML-GRAE 11r

(63After receipt of a carcal-grada ite. the purchaser hall
determine that the tollowing aeditions have bw ats

o Dmg was not ustained during hipment.

o The tem teceived was the Itec ordered.

o Inspection. tting, or both, Is accoqlishad by the purchaser, In
accordance with written procedures, to ensure oonforce with the
manufacturer'u published requiremnts. it applicable, acceptance of
the Item ay be accoepliahed via the calibration program in
accordance with the requirements of Section XII of this Oh Plan.

o Docaeumntation, as applicable to the item, ws received and l
acceptable.

7,10.1.3

43 17,/A.

t)I -m e.l ___

3 ,)
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I

SECTION Vill

IDDNTZFICATION AMQ COTOL OF ITUU, SMIZ MO4 DATA

INTflOM)CTIOl

This section provides the reqiremnts for the identification nd control
of iten, sples and date nd consists o three separate prts. (Ithe
requirmnts for tm are stated in part A in part for samples; and, part
C for data resulting from scientific Investigations. (1Part A appies to
activities rlated to the ngineered item and does not apply to scientific
investlgations. 3MParts and C apply to scientific nvestigation activities
and do not apply to engineered it_...

3

PART A - IDElTlFICATION AND CONTROL Or ITEMS

1.0 IDENTIFICATION

Dq0

2?.0

1 .1

p.1

9,. I

(41tow shall be identified to asure that only correct and accepted
item. are used or installed. (51he identification shell be verified prior to
installation or us.. (6lldentification shall be maintained either on the item,
kheir containers, or in documents traceable to the item from receipt until
insta led.

q

1.1 GERAL

(711teme of production (batch, lot, component. part) shall be identified
fron the Initial receipt and fabrication of the items up to end including
installation and use. (SlThis identiFication shall relate en item to an 11Av

S _
I %IF -

) 3)
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1.1.1 (9).hysical identification shall be used to the maximum extent possible.
1lOlere physical identification on the item is either impracticable or

insufficient, physical eparation, procedural control, or other appropriate 10 8 I. I
mans shall be mployed.

1.1.2 11) ldentification merkings, when used, shel be epplied using materials L| %
and methods which provide a clear end legible identification nd do not
dntrimntally affect the function or service life of the item. 12)Hrkings 12. 1
shall be transferred to each part of n identified item hen subdivided and
shall not be obliterated or hidden by surface tre-tent or coatings unless
other srans of identification are substituted.

1.1.3 13)iubn specified by codes, standards or specification that include
n9 I fic identification or traceability rquirnts such as identification 13 V 3
or traceability of the item to epplicable specification and grade of materiel;
heat, batch, lot, part or erial number; or specified inspection, test or
other records) the program shall be designed to provide such dentification
and traceability control.

1.1.4 (141'bare specified, it_ having liited calendar or operating life or l 8 1

cycles shall be Identified and controlled to preclude use of itn whos shelf s

life or operating life has expired.

2.0 COI4TOL

(I5)Provisions shall be ade for the control of item identification consim-
tent with the planned duration and condition of storage, such as: 1) pro-
visions for maintenancp or replacinnt of markings and identification records
de to dumge during handling or aging: (21 protection of identification on
items subject to excessive deterioration due to environmental exposure:
(3) provisions for updating existing facility records.

.) ))
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A

PM? - ODHIrICATION A CNTROL O SALES

(161Procedures shall be developed and iplented to assure that samples
are Identified and controlled in a _onner consistent with their ntended use.
11)Such procedures shall define the responsibilities (including interface

between organizations) for collection, Identification, handling, storage,
transportation nd the generation of records.

1.0 IDEN0IMACATIC

(10)Physical identification shell be used to the maximum extent possible.
(l91here physical identification cnnot be placed on the sample, apropriate
alternative identification methods ahall be described nd used. (201A11
identification methods shall provide methods whereby identificetion o *aples
c n be traced to the appropriate docuamntation such as drawings,
specifications, drilling logs, tt records, inspection docmentL., and
noncooformrnce reports.

MI'v
lli-L

N6-
XllIA41e 1:4f-- S)OC nob gfo-+40

1. I C AL

(211Samples shell he identified by placing the Identification directly on
the sample, on their container or on records traceable thereto. (22)lf It
impractical to place the identification on the sample, methods shall be
descriked and isplemented to asaure that samples are not mixed with like
samples ,and that the correct identification of samples is verified and
documented prior to release for use.

(.1 1. I � I - a - a -

3
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1.1.1 (23)Promduroa halt be developed and implemented to asure that ample See
collection "thodsa tecniques and related equipment produce the intnded itvr
sample. (2 4 15mple handling methoda shail be devlope, documented and
utilized to asaure that all ample. met the technical objectives dictated by I
the cientific inveatigation, for hich the samples are collected.

1.1.2 25SStorage methodology hall be developed and implemented to saure
that samples are imantIned n predetriAned physical ondition. com aurate
with their intended purpose. (26)mSplex intended for long terv storage shall
receive appropriate treatment to asure that they do not degrade during
storage. 271g t r ia not defined herein ad shell be defined by the
reaponsible organization depending on the senitivity of the ample to torage
conditions.

1.1.3 (26)Transportation methods hall e described nd ffected by procedures
preacribing appropriate containers, handling nd any other nvironmental or
afety considerations tor the sempletIs). (29pbere multiple organizations are

involved, appropriate praceduree shell define rponaibilities ad
documentation mthods to be used.

1.1.4 (301Cotrols hall be developed and implnted to assure that ample
identification verified and "intained wien handled, transported or
transferred from one orqanization's reaponibility to another.

1.1.5 3lIIMaures hall be taken to mintain ample identification while in
store. 432)These masures haltl be consistent with the planned duration nd
conditions of torae and shall describe actions to be taken where samples ay
have a rxiam life expectancy while in storage. (33Pbysica asegrgation of
amples to preclude mixing with like amples hall be used to the exiness
degree practical.

m - a



GA COPLUIANCE REVIEW CHECKLIST NOA 030

Page AM ol 21!l
Review

Review Results Organizations Resolution Dispo.
Sat. - UnsaL -

Review Requirements per NIWSI/88-9 Rev. 2 Pa No. Para. No. - Commnts Acc. Rej Reason Ace. Rej

1.1.6 (34Wher. samples r* controlled by ore than one organization,

rrocedures describing the organizational responsibilities shall be developed
and iplmented. I 1-'l

1.1.7 (351The IWO will develop and iplement an ciistrtive Procedure (AP 1
describing the ultimate curation of all tpes of sples including liquids,
gases and olids. (36)The AP will, as a ini...., address the transportation,
handling, tormg, retrievability of samples and the generation and retention
of records. 37hAll records generated as a result of testing of smples shell
be handled i-accordance with Section XVI.

PART C - IDETIFICATIN AND a ROL Of DATA

1.0 IIPICAMIG

(38)Data generated fron e evada Nluclear Waste Storage Investigation 3g g. 3
(13Nt) scientific investigation shell be identified to assist in the 5 3
deteryination of its correct use. (39Identification of such data shall b I
provided in all documients, information system. or both, in which such data
appear.

1.1 GENERAL

(dOthbe dentification of NNWSI Project data shall include a reference to lfo 8. 3
tl origin of the data Itask, test, experiment, report, publication, *tc.) And
an indication of the Qiality Assurance Level assigned to the activity which
produced the data.

1.1.1 (control swasures shell be established and plemented to assure that ' | ,4
tams Project data are properly identified. 42)These asures shell include 4
verification of the identification of surh data prior to release for use. Ij u

3 3
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I -

1.1.2 (431'whre data are the result o the efforts of more than one organ-
ization, procedures describing the organizational responsibilities for that
date -hall be dveloped and mplented. (44)th. do entatLon resulting fras
the scientific investigation involving more than one organization sall be
annotated to show Which organization produced %hat portion of the data.

43
449

g.1

Ik/

)
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$/S3CTl0G IX

lIT7UL Or vPlOCESSLS

1.0 GEMEAL RQUIRDQs

(11ia rquirements of this section apply to ngineered item and scien-
tiflc investigations for process control. t2me rquirements for specil
processes apply to engineered item only. 31Hsasures eall be established to
ensure that processes that affect quality of items or services ar controlled
either by instruction, procedures, or other appropriate means. (4ISpecial
procesaes that control or verity quality. much as those ued in welding, heat
treatinq, and nondestructive examination shall be accosplished by qualified
personnel using quslified procedures in accordance with pplicable codes,
standards, specifications, criteria, and other special requirements.

3

9.1
9.11
'Ill
clef

2.0 PSS CITWRX

2.1 INEiD .1SAI processes shall be controlled by instructions, procedures,
drawings, checklists, travelers, or other appropriate mans. t6These mans

mhall ensure that process paramvters are controlled and that specified
onvironmental conditions are maintained.

.5-

I _ _ J

.)
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x

2.2 DOEIFICAUION o SOCIAL FFQCZSSSS

2.2.1 PESK5NSIILIT

(7) It I the responsibility of the articipating Organization and Nevada
Tst Sit (S) Support Conttactor that is performing the work to identify
which portions of its activities involve the use of special processes. ()A
special process is a process in which the rsults are highly dependent on
either the control of the process or the operator's skill, o both, and in
which the specified quality cannot b readily determined by inspection or
testing of the it.

7
S

4.z14
9.,Z.l

2.2.2 QUALICATIO PEOUIPQTS

(9) th necessary rquirmnts for qualifications of personnel, procedures,
or equipent shll be specified or referenced in the procedures or instruc-
tions either for processes that are not covred by existing codes and stan-
dardo or for processes where the quality requirements for an item or test
exceed those of existing codes or standards.

q

2 .2.3 COMMNS

(101Conditions necessary for accomplshment of the special process hall
be included in pro.-dures or instructions. 11I)Thesa conditions shell include
proper equipment, control led parameters of the special process and calibration
requirmnts.

lo I 1-.,
II I'2.I.1

I________I____________ m . ~

3 ) 3
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2.2.4 AOLICANA CD AM STANDAWS

£121 b. rqairents of aqplicable cods and standards, including
acc.ptanc. criteria for the Lecial procss, sh1 be specitied or referenced,
An the procedures of instructionX

17 ,2,J,

I ., _

)
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Ka

2.3 uALXticrTcio or spECIL Pocss FwcwtMs

2.3.1 POGM rM OAALFICKTION

I (133Procedurea shall be qualified in accordance with applicable code ,
statdrdS or other pecifications. (141Tbe progrt_ for qualification of pro-
cedare shall be specified in documents prepared by the cognizant technical
organiLtion. 15)The responsible Q organization shall provide appropriate
reviews to assure coWliance with these rquiremnts.

13

Is*

2.4 uALIricktow or PEPrsoL V3Pa9ifiG SPCIacL troosse

q.2.

q.1.3.1

2 .4.1 UNAINC, QUALFICAION, O ^rCEMIAsN

1llPersonnel shall be trained, qualified, and certified in acordance
with written procedures. (170 training end qualificatio. ed certification
shall b the responsibility of the organization that s performing the work.
(18 hese procedures shall be rvie-ed by the responsible Quality Assurance
(A organization for co lnce with requirements.

2.4.2 PROC6UR6

l91Qualification shall utilize the actual working procedure, to the
extent possible.

I .
17
19

I'l q.2.3 .2

2.4.3 PRSMCL UALMIYCATICN PEOIPEMWfS

(20Qualification of personnel shall incorporate the personnel
qualification requirints of the applicable codes, standards, or
specifications.

20 I'l.l.3.2.

K'
. l ..) - . - _

3
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2. 5 SPECIAL PRCESS IPiHf

(2lSpecial process equipeent I be checked out, qualified and L'Li 9.,.Y
certified in accordance with specified requirwents. (22)lhese requirents 2L 9,7 .
shall iiplnt the requiaments of aWlicable codes, standards, ad specific.- 7-3
tions. (23IEquipment checkout, qualification, and crtification shall be the
responsibility of the organization perforwing the work. (24IThe responsible oh 2-f . 4y
organization shall review the procedures for qualification of equipment for
ccepliance with rquir_"nts

2.4 SPECIAL MN2ISS ECDS

125lnecords shall be maintained for the currently qualified personnel, 5
procedures, and equipment of each special process and the requirnts for
maintenance of these records shell be specified. 26)Special process verifica- 1C 9 .S
tion wthods and criteria shall also be documented and retained.
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ZWSPECION

1.0 GENRAL RIJWIREDUS

K

(3)HMeuraJ shall be established by or for the Participating Organizations
and Nevada Test SitO iMS) Support Contractors to provide ipections required
to verify conformance of an item or activity to pecif ed requirements.
(2)heso measures shall provide for: (1) inspections to be performed in accor-
dance with written procedures by qualified personnel ho did not perform the
work bing evaluated: (2j criteria for determining 'ien inspections are
required or how and when inspections are to be perforid; (3j sampling
umthodology, if ud: (4) the identification of mandatory hold points And (5)
identification of inspections requiring special *xpertisa. (3)lTe results f
all inspection activities shall be docented by the inspecting organization
(4)Tbe requirements of this section aply to engineered itm and do not apply
to scientific nvestigation activities.

I

3
4

Jo.I
10.1
10.1
/0.1

10.1.I
t0.1.1

2.0 PER-S0NE~L

2.1 0112,)ITING INDEPED~ENE Or PERSONNEL

(5 Inspections shall be performed by personnel who do not report directly
to the imdiate supervisor(s) who is/are responsible for perfotming the
activity being inspected. ( If these personnel are not part of the forMal QA
organization, they shall have sufficient authority, access to work areas, and
organizational freedom to (I) identify quality problm (2) initiate,
receend, or provide solutions to quality problem through designated
channels: (3) verify iplementation of solutions: and (4) assure that further

3-
6

-- . .F. - . ... .
V

.) 3 2)
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processing, delivery, installation or use is controlled until proper
disosition of a nonconforn. d ficiency, or usatisfactory condition ba 7 io.
occurred. 71_ th - poe or rganization porfor the inpction
activities r nt rt o t for~wl 9A rg niztion p , rt of 1in

managment, then the quality assurance organisation shall overview and
monitor the inspection activity. i

2.2 QUALIFICATIN

te)Each person who verities confonme of work activities for purpoes of L
acceptac shall be qualified to perform the assigned inspections or tests.

(9Th. qualification of personnel performing nspection and test activities ¶ . 2.
shall be certified in writing. (1personnel selected to perform nspection
and tst activities sbll have the *xperince or training comoensurat* with /O 10.1.
the scope, complexity, or special nature of te activities. lltersonnel f1 io..2
shall also be indoctrinated as to the technical objectives end requireents of
the applicable cods and standards and the a progran el*ISnts that are to be
eployed.

3.0 WNsPiwrLOM OW oINTS

(12)Hviatory inspection or witness bold-points shall be established as I L 10. 3
necessary. (131Wen such bold or witness points are established, work y not 3
proceed without the specific consent of the responsible representative. 10-3

14)Thes" bold or witness points shaell be indicated in appropriate docuents 19 J0.3
contrnlling the activity. (15)Consent to waive any specified bold or witnes i5 10.3
point shall be docusented before work can be continued beyond the designated
hold or witness point.

) ) )~~~~
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4.0 llgSWTgC51~ IM"IM

IlPPIanning for inspection activities 1hall be accomplished end j| O -q
documented via inspection procedure., instructioes. or checklists.
(l711nspection procedures. instructions, or checklirts hall provide for the /7 lo,.I
following:

o Identification of characteristics and activities to be inspected.

o A description of the method of nspection.

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

o Acceptance and rejection criteria.

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

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

o Specifying necessary suring and test equipment including ccuracy
requiremnts.

4.1 SMWLrNO

(181When sampling is used to verify acceptability of a group of item, the 1 0 I
smpling procedures shall be based on recognized standard practices. 7 . I

,) 3 _
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5.0 I-PFAeISS INSPECTION

419)1nspection of itm In-process or under construction shall be
perfored for work activities Whre necessary to verity quality. (20 If
inspection of processed item is impossible or disadvantageous, indirect
control by monitoring of processing methods, equipent, and personnel shall be
provided.

11
ZO

IO.,•
1o.5,

,o.5 I)
1o,5'.1

5.1I 00@I19 INSPECTION AND I3ITRING

'1lwro a cosbin ation of inspection and process monitoring methods Is
used, it shall be performed in a systematic _ r to ensure that the
specified requiroments for control of the process and quality of the Itm are
being achieved throughout the duration of the process. 22)both inspection and
process monitoring shall be provided when other techniques cannot provide
adequate control.

-XI
ZL7

5.2 CfTAMS

123lere required, controls shall be established snd docuotented for the
coordination Wa sequening of activities at established inspection points
during successive stages of the conducted process or construction.

Z3110.5.2.

6.0 FINAL INSPECTIQN

424lrinal inspection shall include a records review of the results and
resolution of nonconformances identified by prior inspections. (2512he final
Inspection shall be planned to reach a conclusion regarding conformance of the
item to specified requirements.

-zq lo, 6
2si 10.49

I LI

) 3
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6.1 D&fltcICN PMxRMnMi

126Completed item shall be Inspected for oapleteness, markings.
calbretion, adjustments, protection frm d n o t othet characteristics am
required to verify the itsm's quality and conformance to specified
requirements. 1273 If not previously xmined then quality tecords shall be
examined for adequacy And coqleteness.

2.I41 '1,J
Z7 IO4.J,

6.2 AfLPS4

(29)The tee acceptance shall be documnted nd approved by dentified
authorized personnel.

Zs IO'.'-

6.3 mo~Iricoaxam, PAIms oR PULh11S

(29)Nodifications, repairs, or rplacenants of it.. performed subsequent
to final inspection shall require reispection or retests, as appropriate, to
verify acceptability.

II oIC.3

7.0 IN-sE.RVI DisPECc~iI

(30)Reired In-rervice inspection of structures. ystem, or coponent
shall be planned and executed by or for the organization responsible for

operation.
7.1 INXeluS

301 10 F4-S 115 hof aoske
-fr h-SerVice.

(31) Inspection methods shall e established and executed to verify that
the characteristics of an tem continue to remain within specific limits.

32) Inspection methods shall include evaluation of performance capability of
essential emergency and safety system and equipment, verification of
calibration and integrity of instruments and Instrumant system, and
verification of maintenance, as appropriate.

31
37-

fI�l bb

1%
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6.0 QUALUFCATION IRWEUIRIMM

Appendix C of this document defines the rquirmente for the qualifica-
tion of ipection nd test personnel who perform inspection and testing to
verify conformeace to specified reqiremnts for the purpose of acceptance.
Appendix D defines the requirements for qualification of nondestructive
examination personnel.

9.0 RECODS

(33)The following are the requiremnts for inspection records %*ich hll 33 10,
be retained in accordance with Section MI of this oA.

9.1 flSCTIN REORDS

4341A* a minismus inspection records shall identify the following: 34 lo. 1O

o Item or activity.

o The date of the inspection.

o Hae of individual performing the inspection.

o Have or nes of personnel contacted during the inspection.

o A description of the type of observation Imetbod of in-pectioni.

.)
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o Inspection criteria ineluding identification of drawing,
specification, etc. (and aplicable revision).

o Equipmnt used during the inspection.

o Evidence as to th- acceptability of the results.

o Acceptance statment.

o References to infoeation on ction taken in connection with
conditions dverse to quality, noncontomnces nWor actions taken
to esolve any discrepancies.

9.2 PGIENML OUALIVICATIOP REORDS

(35)Rscords of personnel qulification shall be established and mintained 35 10.10.1
by the employer. (30)fe actual exmintiona used to qualify personnel hall
also be retaind as part of the record tiles. 6 1o Ot

3
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SECTII XI

~SST aL

1.0 GENERAL DISCUSSION

11ITests required to erify confornce of n ite to specified require- , l
wnts and to dewonstrate that it _ will perform satisfactorily In service
shall be planned and executed. (21Characteristics to be tested nd test Z. jII

-methods to be eployed ahall be specified. O3The test procedures shall be 3 11 1
impletnted by trained and appropriately qualified p rsonnel (4)the q
require_ nts of tis section apply to engineered items and do not p to
scientific investigation activities.

2.0 TST EQUIREKSNTS

1ISTest requiresonta and acceptance or rejection criteria. including 5 || 2
required levels of precision and accuracy, shall be provided or approved by
the organization responsible for the design of the item to be tsted, unlesa 4 j|
otherwise designated. (ElRequired tests, including, s appropriate, prototype
qualification tests, production teats, proof teats prior to installation, 7 ||Z .
construction tests, pro-operational teat ., d operational tests shall be
controlled. (7)test requiremnts and acceptance or rejection criteria shall be
based upon specified requirements contained in applicable design or other
pertinent technical documents.

) ) )~~~~
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X
tW

3.0 UST VP1EUS

3.1 ES ISno 4S0ClD, PDUPES MW UPAINIS

fp nstruct ions, procedures, and drawings for teats shall be prapared in
accordance with the requirmeents of Section V of this dociment. 49)Tst
procedures or nstructions shall contain criteria for determining when a test
is required and how the tst s performed.

4 11.3.1
9 1/1.3,

3.2 TST PPERSOtISnZS

10) Test procedures shall include or reference tot objectives ad pro-
visions for assuring that prerequisites for the given tat have been met, that
adequate instruentation Is eveilable and used. that necessary monitoring is
pertormed, and that suitable environmental conditions are maintained.
(l)Frorequisites shall include the following, a applicable: II) calibrated
instrumentation, 421 appropriate equipment. (3) comleteness of item to be
tested, (4) trained or appropriately qualified personnel, 1S) condition of
t'st pquipment and the item to be tested, (6) suitable snd controlled
environmental conditions, and (7) provisions for data acquisition and atorge.

10 I IJ3Z
II 1/.3.2.

3 3EEW or WFppOMES

412)Test plans and procedures shll be reviewed In accordance with the
v rification requir~emnts defined in Paragraph 2.4 of Section III of this
dneuimnt. 413)They shall prescribe moatory Inspection hold points (as
required), methods of documenting test data and results, and methods of data
analysis.

11 11.3.3
13 JI3.3 " I

I_ __I_.. -.f _

3
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/

3.4 1013ffL SUmS or umm

(I3I4he otential surces o uneertainty mpd error in test proedres 1q 1
which mst be controlled and aaored to assure that tots are well controlled 7
shall be identified.

3 5 ALIWMATUS

(151n lieu of specifically prepared written test procedures. apropriate I /1.3S
sections of related docuwnts, such as Imerican Society for Testing nd
Materials ASTMI methods, Suppiier manuals, equ4ient maintenance instruc- A' 1. 3
tions, or approved dravings or traelers with acceptance criteria. can be
used. (ll)Such docuosnts *hall include adequate instructions to assure the
required quality of work.

4.0 TM3 PESULSS

Q17)Test results hall be docented and their conforwAnc with acceptance I 1 .
criteria. evaluated by a responsibl- authority to assure that test requiremnts 1
have been satisfied.

5.0 TST PECMDS

1l0fTest records shatl, as a minijum, identify the followin|q: || /
o Item tested.

o Date of test.

3,
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x

I
o Tester or data recorder identification.

o Type of observation.

o Results nd acceptability.

o Action taken in connection with ny devistions noted.

o Person evaluating rsult.

._ I.. 11.M

3
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I eview
DismoReview Results Oruanizations Resolution

Review RecAuiremients nw N*4wSciA-9 mie 9 Sa - Usa -
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-- - -- …- - - I . .- *- i W .J. - %.na"t-0U.to FI 1. rw~aotx J1 9I

KXA
I

Iliej

eiN'THOL Or EASURING AD T55T CQUIfHIf

1.0 GENERAL

1.1 I4AIN!AIIIIV &tMUXW o tQuII$21

I . I Il Mhessuiks shall be established to ensure that tools, gages, istrseets,
and otber masuring and test equipment used in activities that affect quality
are properly controlled, calibrated, and adjusted t specified period to
maintain accuracy within necessary litj.

I

1.2 SCO O IMIMOL POGRM

(21The Quality Assurance Program Plns QAPPs) of the Participating
Organiations nd evada Test Site ENTS) Support Contractors shall define the
grope and methodology of their program for the control of measuring and test
equipment. (3)This shall inclede all measuring nd test equipment or ystin
used to calibrate, asure, gage, teat, or inspect either to control or to
*,quire data to verity conforuance to a specified requirement, or to establish
characteristics or values not previously known.

3

1.3 (j6SCMIPIN Or ESPCSSIBILITlES

(4dThe rsponsibilities of all organizations shall be described for the
Pmstblihment, implamentation nd assurance that the calibration prograum is
*ffectivm.

4I112.1.3

/

9 3
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2.0 PilOtU or SWIP192a

45S)easurLng and test quipment are devices or ystee. used to calSbrate, 5 12.
measure. gag, test, or nspect ither to control or to acquire dat& to verify
comforwance to a pecified requiremont, or to etabUsh characteristica or
values not previously known.

(I Specific raqsirmnts for control of mauring and test equipment are z.
listed below:

2.1 5ECTIO

(71Selectlon of measuring and test equipment shall be controlled to asure 7 iex..j
that such equipent s of proper type, range, and accuracy, to saoplish the 8 -,

function of detemrining conformance tc specified tolerance requireents. I @ .
The type, rage, and accuracy of a measuring device shall be docnagnted in 9 1.2.*
test and inspection documents. tilEach device shall have a unique identifi-

cation nub-r. (9)This number shall be recorded on the data sheet, log, etc.,

along with the measurment taken, to ensure traceability to the measurement of
the device that was used to take the aexsuraemnt.

2.2 CALIBRATION

(lOlMeasuring end test equipment shall be calibrated against certified 19 11.1.2.
euipment having known valid relationships to the National ureau of Standards

or other ntionally recognized standards and shall be calibrated, adjusted,

and maintained at prescribed intervals. (ll)lf no nationally recognized I. 1z. 2
stards exist, the basis for calibration shall be docsmented.

(12Calibrating standards shall have equal or greater accuracy than equipment /3 jz2.
being calibrated. Calibrating standards with the am accuracy may be used if

it can be shown to be adequate for the requirmnts and the basis of

arc.ptance is docmunented and authorized by responsible managament. (13)The

managment authorized to perform this function shall be identified.

9 3
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4

&P

2.3 ,DNTWL

(14llhe method and interval of calibration for each itm sall be defimed,
based on the type of *quint. tability charact ritics, reqired accuracy,

precision, intended use, degree of usage, mid other conditions that affect
Mmasurwmnt control. (l5lHaesuring and tst equipment mast be labeled, tagged,
or otherwise dcumnted in a fashion which indicates the due date of the nest
calibration and to provide traceability to calibration data. 11llf measuring
and tt equipment is found to be out of calibration, n evaluation &al be
made and documented of the validity of previous results obtained and of the
aeceptability of items previously inspected, tested or data gathered since the
last calibration. (l1Devics that are out of calibration shall be tagged or
segregated and hall not be used until they have been recalibrated. (16I9f any
measuring or tst equipment is found to be out of calibration consistently,
then it shall be repaired or replaced. 191A calibration shall be performed
.hen the accuracy of equipment is suspect.

1'
3'
'71

1g

I',

rx .z. 3

IlZ3

2.4 CtERCIL DMClIS

(20)Calibration and control measures are not rquired for rulers, tape
measure. levels, And other such devices, if normal comrcial equipment
provides adequate accuracy.

20 12 .Z .

2.5 IALING A SAN M=

(2lHeasurinq and test equipment shall be handled properly and stored to
MAintain accuracy.

'Z Iz. .S

Jl,I I . - . . . .

3
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K
A

I
2.S PEClMDS

(221oords shall be "intaIned Nd eipment WWII be rked ultabl to
indicate calibration states. (231CaILbration recorda shall identify the
calibration procedur lincluding reviuion) utilized to perfor the calibration.

rLI I Z.-Z.
Z3 1L.Z.6

/I____..__ __ . . . _ _
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K
(/:/

I
SECTICs. MIT

UND1,114, SIPPIN, M 87IVAGE

1.0 GBERAL EOUIM2TS

(l)Nasures shall be established to control the pckaging, handling,
storae, shipping, cleaning, and preservatlon of material nd equipment to
prevent damg, lose, or deterioration. (2)Handling, storage. and shipping of
item shall be conducted n accordance with etabiished work ad inspection
instructions, drawings, peciictions, shipment instructions, or other
pertinent docmnts or pocedures specified for use in conducting the
activity. Specific requirnts are listed below.

I 131
13.1

i1 *1specIAL goumman h PISCTvz SNvlwieas

(3iWhen required for particular ite, special quipment (e.g.,
containers, shock absorbers, and aceercmters) and special protective
envirowments (e.g., an nert gas atwaphere, specific moisture content levels,
and t 1 erature levels) shell be specified nd provided, and their existence
shall be verified.

:3 13.1.1

1.2 SPECIFIC POEMAWLS

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

4 13.I.Z

.1 - .1 I�i�d

)
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1.3 INSP3CI A ITING O0r SECIAL 1OOLS AN EJIPtQI

(5lspecial handlin tools end quiasnt shall be utilized and controlled
as necessary to nur- safe and adequate handling. (Special handling tools
and equip t shall be inspected nd tested in accordance with procedures and
at specified tie intervals to verify that the tools and equipnt are min-
tainod adequately.

5' 13-1.3
4 13-.1-3

1.4 OPERATORS o SCIAL COMMJIT~

(7lOperators of special handling &nd lifting oquipmnt shall be
*rperienc-d or trained to use th equipment.

7 1.1Y

1.5 NAAIbSM NDABELING

ISl Instructions for marking And labeling for packaging, shipment,
handling, nd storage of ite shall be established as mecessary to adequately
Identify, maintain. and preserve the item, including indication of the
prpsenc* of special environments or the need for special controls.

IT.

/
I I I.1J.5.s

3
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INWSCrxoW, ssM, MO CePSAtINi STATUS

1.0 MINICA2CN Of sTns

lith require.nts of this section apply to engineered it_ nd do not | It I
ply to scientific investigations. (2111, status of inspection and test

a-tiritis shall be identified either on the it or in documents traceable 1 14.
to the ite where it is necessary to assure that required inspections nd 3 I*I
tests ar performed and to assure that itea. which have not passed the Li
required inspections and tests are not inadvertently installed, usd, or
operated. 131status indicators Shall also provide for indicating the operating
status of syst and conponents of the facility, such as by tagging valves
and switches, to prevent inadvertent operation.

2.0 NETH(US Or IICNTIGN STATUS

(4 Status shall be maintained through indicators, such as physical
location and tags, markings, travelers, stas, inspections records, or other 5 J f
snitable mans. 5iProcedures describing status indicators and their use shall
contain current actual eansples of each type indicator.

3.0 APPLICAIGl AM REHNAL OF STATUS MDICATS

(611Th authority for application and rmval of status indicating tags* 4 j1t *3
markings, labels, nd stesps shall be specified in procedures governing
inspection, test, and operating status.

3 3)
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SECCN NVl
cr x

com or Nez.aommm rrma

1.0 EAL MWIRS~

JIE Heasurs sMI be established to control itesv that do not onform to I 5
raquirmients to prevent their inadvertent installation or usa. 2these
.masures shall include documented procedure. tor identification, documenta- 2 15.
tion, evaluation, segregation wben practical), disposition, and notification 3 151
to affected organizations. t3AUI personnel involved in Nevada Nuclear ate
Storge Investigations tSNMI) Project activities are responsible for ' 15 I
reporting nonconfomances in accordance with their established nonconformance
control procedures. 4)Theso procedures shall be consistent with the ini#..
requirements listed below.

1.1.1 KDEM or ICITICAIG

(5)identification of nonconforming item shall be ade by _arking, 5- 15 1 1
tagging, or other methods that shall not adversely affect th end use of the .
item. (G)The identification shall b legible, easily ronizable, and shall
contain the nonconforme report number. 17)The nonconformance report nber 7
shall be a sequential nber prded by an organizational acronym e.g.
LiNL-I, USCS-S, etc). ()if tags are used, they shall be securely attached to 8 5.
avoid loss during handling.

)~ ~~~~~~~~ ' . ) )
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1.1.2 F.XETIClus

91 If identification of ach nonconforming item is not practical, the 9 j5,J*Z
container, package, or segregated store amre, as apropriate, shall be
identified.

1.1.3 NIT1INAL RLMSASC

lOIWork on the nonconforming item shall be stopped until aplotion of 10 I1 3
the action specified in the Ionconfomnce Pport M) diapoaition. ill1f 1 ) 3
only a specific portion of the item is in nonconformance, then that specific I 15- 3
area shall be Identified nd work ay proceed on the rining ores. 121 12 15,1 3
work on a nonconforming item most be continued Ionditional release) prior to .

ileplmentation of the disposition, the Waste Haaegut roject Office 4WeOl 3 15. 13
shall pprove uch continuanc. (13)Requesto for conditional releases on
nonconforming items shall include docuanted jutification that the following
conditions are _At!

o The nonconforming item can be roved or corrected at a later date
without damage to, or contamination of the associated permanent
facility equipumnt or structures.

o The nonconforming its remains accessible for inspection.

o The nonconforming item is evaluated and limitationls for use of the
equipment or system is established.

o Traceability and identification of the nonconforming item are
maintaine

b I I - . Il/l I -I- I

) ~~~))
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1.2 LOWWIN

1.2.1 NONaNtONW= CIML LOG

(14) ach 1wSI Proect participant shell mintain a nonconformno control
log to track nonconforming item. (15)This log shall contain the following
information:

o The nonconformmnce report n r.

o A brief description of the nonconforming condition.

o Identification of the person or organization rsponsible for
determining nd carrying out the nonconformance disposition.

o The status of each nonconformanc, report (open or closed).

1.3 SGPEGATION

1.3.1 HOI AEA

(l6Ewhen practical, nonconforming itms shall be segregated by placing
them in a clearly identified and designated hold area until they are
dispositioned properly.

1.3.2 ALT ETIV

(171hen segregat in is impractical or impossible because of physical
conditions, such as size, weiqht, or access limitations, other precautions
shall be employed to preclude inadvertent use of a nonconforming Ite.

(4)

lY. IIS1.t4

14115.I.5.I

17 1,15.52

. . . _ _.

3 3 )
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1.4 DISPOSITION

1.4.1 IO4CONFOMAR OEIAACUSTICS

(181sonconforming characteristics shall be eviewed "id re beded
dispositions of nonconforming itm shall be proposed nd approved in
accordance with docunented procedures. (1933'rth*r pocessing. delivery,
installation, or use of a nonconforming item shall be controlled pending n
evaluation And an ppro disposition by authorized personnel.
420)lstribution of nonconformance docammntatlon shall be to all affected
organiations.

is
1

20

15I..I

/5,1.4.1

/5,1,4.21.4.2 RESPONSIBILIT M AUTHORITY

42111h. responsibility and authority for th- evaluation, disposition, and
close-out of nonconfonqiag items sall be deftned and documnted. 2217hose
personnel assigned ignature approval of the disposition shall be dentified.
Quality Assurance ( responsibilities relating to nonconfonces shall be
described.

24

1.4.3 PsOEL

1231 Personnel performing evaluations to determine a disposition shall have
demnstrated competence in the specific area that they are evaluating, have an
adequate understanding of the requirements, and have access to pertinent
background inforaation.

Z3 115.1.43

I~~.

3 3 .)
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1.4.4 DISPOSMOIRDl or Wm

(24I11. person or organization assigned the responlbility of 24 5
disvositioninq the WM shall ensur, the following:

o Nancontormanc. documentation adequately idiotifiee and deacribes te
nonconformance.

o Appropriate justification for the disposition bee- doowented.
In the came of us*-as-is or repair dispositions, technical justifi-
cation is required. The s-built rcords, it such records are
required, shll reflect the accepted deviation.

o The disposition has referenced any aproved design do cumnts,
procedures, plun, work orders, etc., that are to be used for the
correction of the nonconforuing condition.

o the technical details for correction of the nonformilg condition
are adequate for the ronded disposition.

o If continuance has bn requested, justification for the activity to
continue has been docunted and pproved by the appropriate *0G
Branch Chief and the MPO PG54

o 7be disposition coWplies i.ith existing design dociaments, tst plane
or procedures, reports, and regulatory requirmnto.

o If a change to reflect the as-built condition is appropriate, then
the disposition addresses act ion to change the existing design
documnts, test plans or procedures, reports, etc. Any documents
changed shall also be cross referenced on the WzM.

J-. l

3
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o DOispoaition has idantified nd documnted the correction as repair.
rework, use-as-is, or roctfacrap.

o Dispoaition has identif ed the people or organization responsibl to
impl-rent the dispouition.

1.4.5 WMPO APPOVAL

25}1 n 'those cases here the responsible orgnisation proposes *
dispoitioe of rp)r-. WNPO shall approve the proposed disposition prior to
isplemntation. (26) In the cas of a proposed disposition of use-as-is, the 24 ,;a >
HCR shll be forwarded to MWO for approval after *11 actions necessary to .7 1514
support technical justification of the disposition have b e cpleted.
(27Th. appropriate mHP *ranch Chif nd the NP0 PON shell approve N~
dispositions inwolving reprix or us-es-is' deterainations and conditional
releae reconeendations.

3.4.4 COnAECfIVS ACTION

42S)The action taken to correct the nonconforming tem shell be vrified 2 15 ,
And documented. 29)Rpaired or reworked item shall be rexamied in 29 is. 7
accordance with applicable procedures and with the original acptance .
criteria, unless the nonconforming Item disposition hrs established alternate
acceptance criteria.

1.4.7 INTERFACES

(30)Internal interfaces between organizational units and external 3o 1 1cI
interfaces between ST Project participants shell be clearly described. -

) 3



GA COMPLIANCE REVIEW CHECKLIST N.OA 030
12108

.
Paqe tl1. ol fr

Review Results Organizalion's Resolution
HIivoew

_ Do)o
t T 1 N~~~I-Sat - I Unsa -

Para No. I Para. No. - Rej.Review Rnuirements ow NWSI/88-9 Rev. 2 Convnenls ACC. Reason _ Aco Hej, - - -- - ------- - --- -- --- --- - N I-.. l-t _ -_

X

/92.0 MPW'TrIWV NONCOW 4AiIOM

431)mn repetitive or ecurding nonconforming conditions are Identified.
an evaluation shall be made s o uhether or not further prograsmtic
cortective action is warranted to preclude repetition. 321This corrective
stion shall be beyond the scope of the action taken for ta disposition on
the existing NaCs and shall be processed in accordance with corrective action
procedures developed by each NesI rojact prticipant.

31
3?-

3.0 TRO10n5C

(33INonconformance reports shall be periodically analyzed by the Qh
organizetion to show quelity trends end to help Identify root cases of
nonconfowmnces. (34)Resulta shall be reported to upper management for review
and assessment.

33
34

IS. I

15.3
Is3

15.3

15.4

4.0 DSTRMll>I Or DOaCUHErS

l35)Copies of nonconforaunce reports for item shall he sent to the WO
PUM and the SAIC/T&HSS Project OR Depertment(O0 Engineering Division Manager)
by the originating organization upon isuance and upon closure. (34lThe
original nonconformance reports shell be sent to the W*o for approval as
required by Paragraph 1.4.5 of this section.

35-

/.. ~~~~~~ I I . _

3 ,,)
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SARCTIOM WIu

1.0 CRAL

(iPA corrective action system Is to be defined in the Quality Aurance
Proqra_ Fla (V of each Nevade Nuclear Waste Store" nvestigations
(tSI) Project Prticipant ad tS Support Contractor. (23?b yt * 1hall
ensure that conditions dverse or potentially adverse to quality e
identified proetly nd corrected as oon a practical.

1.1 SlICAIIT ADERSE CONNt1OtS

(3)for signific ant conditions dvera. to quality the identification 14 1|
came, nd orrective action taken to preclude recurrence hell be doctume4ted
and reported to itdiate management and per Levls of eanegment for review 1 1
and saessmnt. 141A significant condition Advrs, to quality Is one which, if 5 1
not corrected, could hve a serious effect on afety or perability. G ,I
(SItgnificant conditions include, but are not limited to breakdowns in the I #.*
9ality Assurance progra_ and repetitive nonconformancu. 4E)UPoII
Discovering or receiving notification that a significant condition adverse to
qnality or unusual occurrence exists, each MS Project Participant shall
ensure that:

o Iindiate actions have been taken to remedy the specific
condition s).

o Causative factors have ben detemined.
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o Controls have been reviwed. Ileaented, moanitored ad revised, it
necessary.

o Affected anagers at levels have bee notified of adverse
condition(s) and of lessons to be learned to bmprove onditions
or avoid smilar ocurrences.

1.2 fOLI-W CTION

(7)The QA organization shall docueat concurrence of the adequacy of 7 I 1 f
propoed corrective actions to assure that Q rqLromnts will be satisfied.
1S0Follow-up action shall be taken by the gA organization to verify proper imp-
lGantation of tis corrective action and to close out the corrective action. 9 1.1.
(91The organization responsible for i pl nting the corrective action shell
assur, that the corrective action is completed in a tinaly manler.

1.3 CPCTIW ACTI0

4lOlCorrective action reports shall be periodically nalyzed by the GA |0 14-1.3
organization to show quality trends. IIResults shall be reported to pper j I ,
mnagement foe review and azsesment 16* e *

2.0 DISTRIUEMIO OF DOCUHENTS

(12)Copies of corrective action reports shall be sent to the MAIC/&HSW j s I .
Project Ok Department ICA Engineering Division anager) by the originating
organization upon issuance and closure. 131Thos that document significant 1 tq Po
conditions adverse to quality shall be reported to the appropriat Ote
Associate Director.

3
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'K

SWTrrcai KVlE

QUALITY ASSURAi4 RZODADS

1.0 GRCaAL REUIWQITS

* j1)Records that furnish documentary evidence of quality shall be
specifled, prepared. and mintained in accordance with lS! dinistratile
procedures which shall mt the rlirnts of this Section. (2)this *ball
include the requirments that all documents e lgible, dentifiable, and
retrievable.

1
2.

1. I WITICS

r7. 1.3
1,7.1.1
I?7. I.
Das I.

(3)A document or other item is not considered to be a Quality Assurance
Record until it satisfies the definition of Quality Assurce eord am
defined below. (4)The tm records, used throughout this Section Is to be
interpreted s Quality Assurance Records. (5)Qality Assurance Reoorda nclude
(1) individual documents that have been executed, etploted. and approved and
that furnish evidence of the quality and coleteness of data (including raw
data). and activities affecting quality; 2) documents prepared and maintained
to dmnstrate implmentation of quality assurance progr (e,g., audit,
surveiliwce, Ad inspection reports), t3) procurmnt docmnts: (4) other
documents, such as plans, correspondence, documentation of telece .,
specifications, technical dta, books, mepe. papers, photographs, and data
sheets; (S) mne tic media: end (6) other materials that provide data and
document quality, regardless of the physical fore or characteristic. (la
completed record Is a document that will either receive no more entries or

3
I.'

I I

3 ,)
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K

whos- revision would noually onsiat of the reissue of the doumnt; d is
signed d dated by the originator ad, as pplicable, by persomiel authorized
to awrove the docuniat. 17Rk ords shall be distributed, handled and
controlled in accordance with written pocmdres. ()All record. iluding
superceded recordal shell be retained for the SSt Project.

1.2 KSUALISaDIG A ECXD ST234

i91A record system or ysteme hall be established by each IeeNSI Project
perticipant at the earliest practicable t_ consistent with the schedule for
accomlishing work activitica.

1.2.1 ReDS HAAEW

(10)The record systm sball be defined, pleented, nd enforced in
accordance with written procedures, instructions, or other docmntation
prepared in accordance with Section V of this docsmant. 1ih recordr
manement activities to be performd by the mst roject Participting
Organizations, Nevada Test Site (IiM) Suport Contractors, and the Waste
Hanagmemt Project Office (MM) when processing o record. are detailed in
the SeM Project Adinistrative Procesar-e anual.

(121The SWO shall prepare a HNSI Project nformation nageuent System
Plan and shall submit the plan to Ota for review and approval. (131the
records msnagament plan shall:

o Identify the types of records to be generated, purchased, or
maintained. including all records referenced n pertinent final
reports and other docuents.

8 17. 1.1

I7. 1:Z

10 17.141.1
II 1i.I..

13 I HPO

)
a. - *

3) )
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o Identify the _sthode to be used to coply with all applicable record
rquirements, including those to be used to control in-process
records.

o Identify nd define the responsibilities of pertinent organisations,
including the Oh orgenization.

(14Consistent with applicable regulatory reqIeirmnts, the IWPO shall 1 I HfP0
establish requirements concerning record types and retention that shall
include duration, location, nd assigned responsibility.

1.2.2 H u4.RDS

(i5)Sufficient records shall be specified, prepared, and eaintained to 15 17.1aa
f(trnish docusented evidence of activities that affect quality. h141l. records 1 1 1 .
shall include at least the following' operating logs, the results of reviews,
inspections, tsts, audits, onitoring of work performance, aNd materials 17 I7, 2
analyses. (17)Aiso, the records shall nclude closely related data such as
qualiftications of personnel, procedures, and quipwent. A list of typical A
records Is contained in Appendiz S.

1.2.3 CaNTWM OF RECOAS

1L *1
118)PRquirmments and responsibilities for record transmittal, In -Li

distribution, retention, maintenance, and disposition of OR records shall be
established and docuented. 17,1..3

) 3) 3)
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A

1

1.3 PRERATIONe OF WORS

(191The procedure that dfines the lrplementation of the rcord system for
each organization shall identify neasures to e impl _ ted for the
preservation and *afe-keeping of the records before storeg and for the
prevention of delays between record cmpletion nd torage at the Project
Pecord Center.

1.4 giuiyiO LaAssrFCATION

19 117.1.3

201201For purposes of record retention, all HNMSI Project records are clasei-
fied, as lifetime records and are rqired to he retained for the life of the
Project.

2.0 GEMMATIOH or RtCORDS

2.1 RORDS SPECIFICATION

(211The applicable design specifications, procurem nt documents, i pmen-
ting procedures, operational procedures, or other docsments shall specify the
records to be generated, supplied, or uwintained by or for the WPo.

2.1.1 QUALIY Or RCDS

(22Dousnts that are designated to becoe records shall be legible,
identifiable, accurate, complete, reproducible, microfilmJble, and appropriate
to the work ccomplished.

I7 1.4

zi I2.Z.1

1117.2.1.) j& �

3 3
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2.1.2 CMPIEtICa r cDS

(23)Docaments that re designated to Iecs reoords shall be capleted In
accordn with the methods specified in the HSSI Project dinistrative
Procedures Manual.

23172'I.Z
I

3.0 ValDMrla or R EODDS

3.1 MEnODS Ot LIDAIN

(24)Documents shell be considered valid records only It stamped,
initialed. or signed and dated by authorized personnel, or otherwise
authenticated in accordance with approved pr cdur. 425)Tose records y be
original or reproduced copies. 126)uthentication may take the orm of a
statemnt by the responsible ndividual or organization. (27)Handwritten
signatures are not required if the docusent is clearly identified as a
statenvet by the reporting individual or organization.

29

2C
27

I7.3.1
I7. 3.J
17.3,1
17.3.1

17.3.2

3.2 AW1l9MICAIG LISt

(281tach organization shell maintain a list which contains the signature
and initials of the personnel authorized to authenticate records.

4.0 PT Of PCO0S

I
________________________________________________________________________________ ______________________________ ________________ I-i-

3 3
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Rte

X
A'

4.1 P=IlP COMM

429)Each organization that I responsible for the receipt of rord shIl
designate a person or organization to be responsibl, for receiving the
records. 303the designee hall be responsible for organizing and iplementing
* system of receipt control of records for perannt and tqforsry store in
accordance with approved procedures. 31;ach receipt control syste- shall be
trwctured to permit a current nd accurate ssessmnt of the status of
records during the receiving proees. (323Am a minism, the receipt control
systue shall nclude the tllowing:

o A method for designating the required records.

m9- A method for identifying the records received.

o Procedures for receipt d inspection of incoming records.

o A method for submittrl of cpleted records to the storage facility
without unnecessary delay.

4.2 PPMECTIl Of RDCOPDS

433)The individual or organization responsible for receiving records hall
provide protection fro dage. deterioration, or loss during the time that
the records are in their possession.

.1'
30

31Z

17. ti.I

1,7. qI. I

'r1

'tII I . Y '

)
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5.0 3Zoas IDCNirIcaTIc

5.1 IDEMIIICATICO DeSIGrTxoI

(34)Recorde or indexing systeau, or both, shall provide sufficient nfor-
mation to permit identification between the record and the Iten or ctivities 34 17,S. I
to which it applies. (35)Records shall be clearly identified by a unique 3W 1 7,5 1
nusber or other designation which is directly traceable to controlling 34 17.5 |
programmatic information fe.g., project, contract nunber, task u, ber, i

preparing organization author, dte, title, subject, etc.). (i3Thi unique 37 17, 5, |
identification number or other designation shall not be repeated anywhere n
tha Nevad Nuclear Waste Storege Investigations 11aS11 Project. (37IThe Waste
Mnagement Project Office (PO) or its designee shall review nd approve the
records identification ystm of all its contractors and subcontractors to
ensure consistency.

5.2 INDUING SYSTIEN

(381The records shall be indexed and the indexing system or systin shall 38
include. as a minim-, the location of the record within the records system or 3 5
sVstem.

6.0 Pe4ANI SOAuGr FACILMTY

(391Records shall be controlled froe the tim they are c.plet- until the 3 1 1 4
tie they are stored in a permanent store facility. 4401rmTporary storage,
preservation, safe kepping, and retrievability of completed records shall be 0 17.G
in accordance with the requirments applicable to the permanent storage of 4 17.
re.ords. 441)The use of dual storage facilities an acceptable alternative
to a single tire-rated. environmentally controlled facility.

3~ ~ ~~~~. 3
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6.1 S1RAtG WCATlON

(421Th records shall be stored in a predetermined location or locations L
that weets the requiraents of applicable tandards codes, nd regulatory 17.6.1
agencies.

6.2 STGRAG PCzDURZ

443)9efore the record. are stored, a written torage procedure shall be 43
pr pared and responsibility aasigned for enforcing the requiremts of that 7.4.2Z
proedure. (44tA a n"ase this procedure shall Include the following, 4 17. 6.

o A deacription of the storage facility.

o The filing system to be used.

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

o The .ethod of verifying that the records are thoe designated (a
Paragraph 4.1 of this section).

o The rules qnwrning access to mnd control of the files.

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

o A method for filing supplepntal information see Paragraph 9.0 of
this section).

.~~~~~~~~~~~~~~~~ .
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7.0 PPZSB6RVATI0

(45lRecords shall be stored in a mnner pproved by the organization or l5 17 .
organisations responsible for storage. 441 In order to preclude deterioration 16 7
of the rcords, the following rquirements shall pply: 17.7

o Provisions shall be ae in the storage arrangom nt to prevent dage
from noisture. tenperature, nd pressure.

o Pecords shall be firmly ttached in binders or placed in folders or
envelpes for storage in steel file cabinets or on shelving in

containers.

o Provisions shall be made for special processed rmcn 4' (e.g,
radiographs, photographs, negatives, icrotilue, mnetic material,

etc.) to prevent damae from excessive light, stacking,

electromagnetic fields, temperature, and umidity.

8.0 SAffaEU IWO

6.1 EASuRts TPO xC PIn TRY

E471messures shall be established to preclude the entry of unauthorized 47 17.8B1
personnel in the torage area. (40Thes* _asures shall guard against larceny

ad vadlism. 4 . U.I

.)~~~~~~~~~~~~~~~~i )7 ,).



OA COMPLIANCE REVIEW CHECKLIST N-A 030
_ ______ _____ ______ _____ _____ ______ _____ ______ _____ _____ ______ _____ ______ _____ __ _ Page 1L U of Z L4

Review Results Organization's Resolution
Re~veew
D00%o.

Sa - Unsat -
Para No. Para No. - Commnents Rel. Ac.

Review Requirements per NNWSO/80-9 Rev. 2 AcC. Reason lle* 1 I - - _ - . I --

S.2 REPL ft, PESTORATION, O SUMMSTIUTIG

(49INl urs hall be taken to provide for replacement rtoration or
substitution of lost or damagd records. Tb., measures shall be complished
within 90 days ollowing deterumination that either a record has bn lost or a
record has been damaged to a degree that it is no longer -oeFlete or legible.

"'1 17.V3.?.

9.0 CaC IwvOMATtIrM IN R3EDS

(501 Records may be corrected in ccordance with written proedures that
provide for ppropriate review or approval by the originating organization

50 1 7.q.1

9.2 IDITrFICATIO

(Sl)The correction shall include the date and the dentification of the
person authorized to issue such correction and hall not obliterate the
corrected data.

61 17..Z

10.0 SRAGE ACILITY

tSlth- following requirements apply to both permanent and torary
record store facilities. 5.1 17.10

I I. . . . - ._

)
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X

I

fleet

10.*1 oo4s2wicTics m HKflm4ami or FACILITY

(53ftecords shall be stored in fcilities constructed and maintained in a
eMaie that minimizes the risk of dge or destruction from natural

disasters, such as winds, floods, or fires; environmental conditions such as
high and low teraturs end humidity; and infestation of insects, sold, or
rodents.

573 11710.1

10 .2 IH1HTS

457t e two satisfactory methods of providing store facilities ar
/II single and (23 duali these are detailed in the following sections.

5-if117.10.2-

10.2.1 SIN= FACILITY

(551Design and construction of a single record storage facility *hall mat
the following criteria:

g5-1N/h& RS$ W/ tnerL AJt(
rre Lire..

2es or -LL
o It shall have reinforced concrete, concrete block, mAsonry, or equal

construct ion.

o It shall have a floor and roof with drainage control and if a floor
drain is provided, then a check valve (or quivalent device) hall be
included.

o It shall have doors, structures and fmes, and hardware that shall
be designed to coply with the requirements of a minimum two hour
fire, rating.

- I I .~~~~~~~ ~ .Jrjl

) 3 )
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o Sealant shall be applied oer walls as a moisture or c eat
barrier.

o Surface sealant shall be placed on the floor to provide hard
wearing urface to miniize concrete dusting.

o It hall have toundation sealant and provisions for drainoge.

o It shall have forced-air circulation with a filtration system.

o It shall have a fire protection system.

o only those penetretlons used xclusively for fire protection,
comunicatlon, lighting. or terature and hidity ontrol are
allowed. All such penetrations shall be seated or dapered to comply
with the minimum two-hour fire protection rating.

o tl construction details shall be rvid for adequacy of protection
of contents by a person who is competent in the technical field of
fire protection and fire extinguishing.

o If the facility is located within a building or structure, then the
environment and construction of that building can provide a portion
or all of these criteria.

3)\)<
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10.2.2 ALTEPA1AT SINWG FAC*IIIES

(S6EThe following are acceptable alternatives to the criteria for ingle R6 17 1 0.
facility,

o Two-hour fire rated vault that setr Ntional Fire rotection
Association (WPAI 232-1975.

o Two-hour tire rated Class F file containers that et the
requiresents of WPA 232-i975.

o Two-hour fire rated file rom that _ et. the requirents of WWA
232-1975 with the following additional provisions.

- An early-warning fire detection and automatic fire suppression
capability with lectronic supervision at a constantly attended
centrai station.

- R.cords storage in fully enclosed intal cabinets.

- Adequate access and aisle way.

- Work that is not associated directly with record storg or
retrieval hall be prohibited in the file rom.

- Sking, *ating, or drinking shall be prohibited in the file room.

- Two-hour fire rated dampnrs or doors in all boundary penetrations.

3~~~~~ 3
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X

I

11e3

10.2.3 rAL FACILITIES

(S7)If storage at dual facilities for each record is provided, then the
facilities shall be at locations sufficiently rto from each other to
eliminate the chance of eposure to a simltaneous hazard. (501Neither
facility is required to atisfy the requiranants of Paragraphs 10.2.1 or
10 2.2 but hall wa.t the other requirments of this docint.

57
58 4or 4xe- la 6104 e

11.0 PETPIUVAL

11.1 rOVISTONS

(59?Storag system shell provide for retrieval of nformtion in
accordance with planned retrieval time based upon the record type. lEOlnal
reports shell contain a listing, by unique nuer or other designation, that
rnables prompt retrieval of all documents used to cmpile or evaluate the
rwport. (61thiS listing shell include, as a minismu, all referenced
docments, peer review or other review documsnts, coputer codes, data sheets,
procedures. nd test plans. (621A1 docaments referenced by final reports,
except readily available references such as encyclopedias, dictionaries,
engineers handbook, etc., shll be retrievable from the Records Management
System (e4Sj.

59
40
41

17,11.1
17.11.1
17.11.
17.11.1

11.2 PERcS0NEL

fG31A list shall be maintained that designates those personnel who shall
hAve access to the files. G-3117,1.1

________________________________________________________________________________ � 1 . '-a-

3) 3



OA COMPLIANCE REVIEW CHECKLIST N OA 030
12/80

Page l 2 kL of -4. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ..- :-

Review Results Organiza bon's Resolution
evsew

Dspo.
- 4 7 T I-~~~~~~--Sat - I Unsa -

Para. No. Para. No. -Review Requirements per INWSI/88-9 Rev. 2 Corunents Acc. I Rej. Reason AcL lRe4 _. _-I I- _.

1 1.3 ASSIBILITY

(64IRecords maintained by a Participating Organization or evada Test Site
(MTSI Support Contractor at thair facility or other location ton an interim or
other basis) shall be accessibl, to the IIPO or its designated alternate.

(I 117.11.3

12.0 DISPOSITION

12.1 ASSIBILITY AT VARIOUS LCATIONS

t651Recorei that are accumilatod t various locations, prior to transfer,
shall be made accessible to the WfO either directly or through the procuring
organiz tion.

451 17.11..I

12.2 CUSTOIAN

(EClThe custodian shall inventory the oubittals, acknowledge receipt, and
process thea. records in accordance with this document or the procedures
implnting this doctwnt.

(4 17.12.2.

12.3 REQIRIUEENTS OF REGJLATORY AENCIES

167\Various rlatory gencies hve requireawnts concerning records that
are within the scope of this docelmnt. (6S)T ost tringent requiremants
shall be used to determine final dispositions.

47 17.13
CD1 -7. 13P

. . . .

) 3 .)
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39MWM Will

AMITs

1.0 CEIAL MWpRDIUMT

(IlAIl Nevada Nuclear Waste Storage Investigationa (NlrS!) Project activi- 1 5
ties will be subject to planned and scheduled internal and erternal audits to .
assure that procedures and activities comply with the overall Quality Sur- 2 1S.1
&nce (ilt proyrm and to dterine their ffectiveness. (2e9ach MSI Protect 3 181
participant shell include in their Quality Assurance Progrm Plan laArr) a
system of planned, periodic audits to provide an objective evaluation of the tt If |
qality-r-lated practices, procedures, instructions, activities, nd ito
including the review of docunents and records to ensure that the Q program is 5 IY.I
effective and properly laplesented. (3)ihe audits hell be performed in 4 , 1
accordance with written procedures using checklists by appropriately trained
persoiwel who do not have direct responsibility for performing the activities 7 iS, I
being audited. Ed Audit results hall be documnted, reported to, nd reviewd
by responsible mnagemnt. (S)tracking systems *hell be instituted for udit
findings to assure that all findings are appropriately addressed and to
identify quality trends. 61AII deficiencies, nonconformancea, nd potential
quality problm identified during the udit are to be docusnted and

monitored until verification of ffective corrective action is made. (7)ihe
audited organization shall describe in a formal report the corrective action
to be taken to address findings, nd shell sbmit the report to the auditing
organization and their own responsible anagement.

(8Followup action, including verification of corrective action or reaudit
of specific areas, shall be performed. , IR,.I

) ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ) _ )



GA COMPLIANCE REVIEW CHECKLIST N OA 030

Page L3B- ol
w ~~~~~~~~~~Review

Review Results Organizationfs Resolution Doslx.
Sat - Unsat -Review Requirements per NNWSI/80-9 Rev. 2 Par No. Para. No. - Coments Acc. Rei. Reason A. ele

1.1 ladSI PICT AUDITS

11h I Project audit progr_ will be -executed at the Project level9
by the Waste H ~anagqent Project Office (PO) and at the activity level by 9 Sol

individual Participating Organizations and NTS Support Contractors.

1.1.1 WHI MDITS

(lOIThe SAIC/Tt04SS Project A Department shall develop a dule defining 10 M PIPO
the WseO audits plamed for each fiscal year. tIllThis schedule hall be f t rln
arproved and issued by the WaO as an annual planning document. (121k a VV
tinimma WaPO shall audit all Wfi4S1 Project participants annually. (13)fb 12 I4PO
audits shall cover the entir- scope of the participants' gP. (l4)Additional

audits ay be conducted when a unique need arises or when n audit is request- 13 yt po
ed by a Participating Organilation or dTS Suport Contractor. (SiPartic- Ig g4PO
ipating Organizations nd HIS Suport Contractors shall be audited to verify
the effectiveness an adequacy of iplentation of al1 elaints of their IS Yopo
respective CPPs and this A Plan. (l~IThese audits will eliminate the need / u.4p0
for Participating Organizations or HfS Support Contractors to conduct audits 6 I
of each other. (171Representatives of the Participating Organizations, or ITS 17 Y4PO
suport Contractors, or both y be invited to participate in a WePO audit

when the audited organization's activities are of mutual interest. (t1lCopies 1'J 'n
of audit docauents for the WNO audits shall be sent to the udited '1 P 'po
organization. 191Th- WO shall also conduct internal audits, which cover the
comepi.te NCO CAP and this CAP, on an annual basis.

3~~~. . )
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1. 1.2 PARTICIPATING OROANIZATI A NTS SPKMT aIntClTM MeETS

(2OlEach Participating Organization and NTS Support Contractor shal 20 I
conduct internal covering their ntire AFF, on an agmual basis) and external Z
(direct ubcontractor) audits of activiti.. under its direct control, but they 2I Mel
will not conduct audits of each other. (21these auditr will be scheduled, ZZ jY,,
planned, conducted, nrd reported as described in their respective APs l 23
this Quality Assurance Plan (AP). (22)External md internal audit schedules,
dates. nd changes thereto, shall be sent to the SAC/T&MSS Project OA
t"rtment (GA Verification Division Manager). 423)Asidit schedules shell
Identify the date of the audit, the activities to be audited, and the
rtguireuents to which the activities are to b audited.

1.2 SCiIDULING

(241Internal and external OA audits, shell be scheduled in a anner that 2 4j 18-2
shall provide coverage and coordination with ongoing OA progran activities.
(25)Audits shall be cheduled at a frequency censurate with the status and 2.5 IV.-
irortance of the activity and shall b initiated early enough to assure 24 1i
effective OA. (2Glach ISI Project Participant shall perform or arrange for
Annual evaluations of suppliers. 27Thi evaluation shall be documented nd .
shall take into account, where applicable. 41) review of suppiLer furnished
dmsnts and records such as certificates of conformance, nonconfornce
notices, and corrective actions: 21 results of previous source verifications.
audits, and receiving insctions; (3) operating experience of identical or
Similar products furnished by the se supplier; nd (4) results of udits
from other ources, e.g., custoer, ASE, or NRC audits.

. ) ) , _ )~~__ __ __ _-
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1.2.t IITERNAL AITS

129)Applicablo elements of an organiztions O shall be audited at
least annually or at least once dring the life of the activity, whichever is
shorter. (29The scop of the audit shall be etablished by: considering the
results of any previous audits the nature nd frequency of identified
deficiencies, and any significant changes in personnel, organization, or in
the GA program.

1.2.2 XT4AL AITS

Ig Q
12.Z

(30ZLemnts of an external organization's GA progra_ shall he udited at

least annually or once during the life of the activity, whichever is the
shorter period, with the following exception: 131l1f the activity is le than
four month in duration, an audit is not required to be performd unless an
audit i necessary due to the complexity or iportance of the activity being

performed.

(32)The justification for not prforming audits of ndrs %idose activities
are less than four nonths in duration ahall be documntod and approved by the
responsible GA anager prior to iplmentation of the activity. 4331A copy of

the docuented justification shall be provided to the Yucca Mountain Project
Office pKi.

301 17,
31 19.

37-
.3> J9.2.

g, .
I 2.3 JOINT lUt~pS

(34)It sore than one purchaser buys from a single supplier, a purchaser
my 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.
(J5)The scope of this audit shall satisfy the needs of all of the purchasers,

3S
35-

/
11 II�
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and the udit report hall be distributed to all the purchasers for ho the 36 1*
audit was conducted. 36lNevertheless, each of the purchasers relying on the
results of an audit perfomed on behalf of sevral purchasers remains
individually responsible for the adequacy of the audit.

1.3 PMATIlO

Preparation for an udit shall include the items listed below.

1.3.1 AIT! PLAN

(371Th auditing organization shall develop nd docusent an audit plan for 3 J9* 3
each audit. 138Thlis plan shall Identify the audit scops, rquireents it 38 &at
personnel, activities to be audited. organizations to be notified, applicable 3
documents, schedule, and written procedures or checklists.

1.3.2 PFESCseISL

(3917he auditing organization shall select and assign auditors wo are 3 9 J 3
independent of any direct responsibility for the performance of the activities
that they are to audit. (4011f the audit i to be an internal ne, then the 4l0 1e3
r..rsonnel who have direct responsibility for prfordng the activities to be 4 1 j .3
audited shall not be involved in the selection of the audit tm. (411lIudit
pprsonnel shall have sufficient authority and organizational freedom to make
the audit process meaningful and effective. Appendix r defines the
requirements for the qualification of A audit personnel.

3 3) 3
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1.3.3 smtEC1ite or ie? TEm4

442)An audit team shall be dentified before the bginning of each udit. 2 J1 3
143Ithis team shall contain on or strr auditors and *hll ave an individual
quallfled as a lead uditor who organizes and directs the audit, cordinates 93 J
the preparation nd issuanc of the audit report, and *valuates the responses. 3
144Th. audit te leader shall identify the technical specialists, if any,
who wii participate in the audit nd nclude this information in the audit 45 18.3
plan. 445)Audit tn mmbers selected to participate in audits for technical
consideration purposes shall have appropriate technical epertise or j(, M3
exerienc. in the ork being audited. 46lulti cipny audit tes shall 1 3
be eployed when activities to be audited involve mora than a single technical

area. (4717i audit team leader shall ensure that the audit tea l prepared

before the audit begins.

1.4 FiEMUM

148)Audits shall be perfored in accordance with written procedures using
checklists as arly in the life of the activity as practical and shall be 4
continued at intervals consistent with the schedule for accosplishing the 49 j8'
activity. (49)Klemonts that have been selected for audit shall be *valuated 50 u
against specified requiremnts including a review of corrective actions tken .50 '**

on deficiencies in the area being audited that re identified during previous 51 19.i
audits. 50objective vid e shall be exarined to the depth neceesary to 52 18 u
determine It these elmnts ae deqate for effective control and to dter- 1
mine whether or not they are being iLplemented effectively. (51)The audit 53 Iv Y*
results shall be docsented by audit personnel nd shall be rvi wed by nage-

ment having responsibility for the area audited. 52)Conditions that require

prompt corrective action shall be reported immediately to the emanagment of

the audited organization. (53)Audit findings will be reiewed with the audited

organizations at a closing meeting.

) ~~~~))
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I 5 MPARMIMt

(54lthe audit rport shall be signed by the audit t_ leader nd should
be jasued withi 3 calender days. (55Tlhis report hall include the following
inforation, as appropriate:

gS
55

o Description of the audit scm.

o Identification of the auditors.

o Identification of persona contacted during audit activities

o Summary of audit results, including a statnt of the effectiveness
of the QA pbogram elegants that were audited,

o Description of each rported adverse audit finding in sufficient
detail to ensble corrective action to be taken by the audited
organization.

1.4 PESFGISE

Igo's

I~
ts5l4anagement of the audited organization or activity shall investigate

adverse audit findings: determine root cause: schedule corrective action,
including easures to prevent recurrence: nd, within thirty calender days of
reeipt of the audit report, notify the appropriat, organizations in writing
of action taken or planned. 571The adequacy of audit responses shell be
evaluated by or for the auditing organization

5C
•7 I

/
I I .
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X

1. 7 FOl-Wp WHOMa

(5081Follow-up action shall be taken to determine whether or not corrective
action has been ccolished as scheduled and shall be verified by the audit-
ing organization. (59An analysis of audit results shall be perfomed by the
QA organization to identify quality trends. (6013b rsults of the analysis
shall be reported to responsible managmumnt for review, assent, nd
appropriate action.

1.9 lux"IDS

58
Sq
GO

I ff. 7
Iff7
IS.7

1.8.1 AITS

(61)Ax a minimae audit erds shall include the following:

o Identification of the organizationa), activities, or it_ audited
and the individual ( contacted during the auditts).

o Description of any deficiencies, nonconformmnces, and potential
quality problm identified.

o Audit plane, audit reports, written replies, and the record of
completion of corrective action, and close-out of the audit.

1.8.2 MRSCNE0L RECOMDS

(t21lecords of personnel q'aaliflcations for Auditors and Lead Auditors
p.rforming audits shall be established and maintained by the e.ployer.
Pecords for each Lead Auditor shall be maintained and updated annually.

41I 12.9,

42.

�1i-~. I. __
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2.0 S IUU.YMUCES

6311th. INeSI Project audit progra shall be supplemented by ndependent ,3 19 10
surveillance activities. (64)The purpose of a surveillance a to monitor or C3 '9 /0
observe Item. or activities to verity conformance to specified rquirorents. |T810

(65)thes, surveillances shall be conducted by the WPO the PartLeipating M IDO
Organizations and the NTS Support Contractors, and shall be either scheduled

or implerented on a random basis.

(66)le"auires for the surveillance of site investigation ativities shal 44 Io
be established nd executed in accordance with procedures prepared by the
organization performing the activity. (67)Survillances hall be scheduled nd 4 1 10
condArled based on the activity's relative ipact or iportance, or both, to 68 llZ JO
the sAISi Project. 461AII deficiencies, nonconforancea, mnd potential
quality problems identified during surveillances are to be dumntd and

monitored until verification of effective corrective action is us. Specific
requirments pplicable to surveillance activities are as follows:

2.1 PLNING

(69)Surveillances are to be performed to written checklists or G7 1 . 1
surveillance plans whenever practical. 470)Th docsmntation shall identify

characteristics, methods, nd acceptance criteria, shall provide for recording 70 I . Jo 4
objective evidence of results, and accuracy of the equipment necessary to 7 1 1 g, 10.|
perform surveillance. 71)The specification of acceptance criteria related to
surveillances my be as simple as to verify proper iplmentation of

procedures or to verify conformance to requirements.

) 3)
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2.2 REPOR'TINC IMPENDEN

(72)Surveillanae personnel shall not report directly to the imwediate 7 Jg I
supervisors who are responsible for the work being surveilled.

2.3 IRMDS

(13 fAa miniua, urveillance records shall identify the following: 73 jg 10.3
o Ite or activity.

o Date of surveillance.

o Na of individual performing the surveillance.

o Identification of the organization(sl, activities, or itme
surveilled, including the nv or naes of personnel contacted.

o DescrJption of any dficiencies, nonconforances, and potential
quality problems identified during the surveillance. onconformnces
shall be handled in accordance with the requirements of Section XV or
XVI, as aplicable.

o Surveillance criteria.

o Equipment used during the surveillance.

o Riesults.

o Acceptance statement

.) )
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'I
APPDIMI A

TWO NO lMlINITIONS

ACPTANCZ CtTERIA: Specified liits defined in codes, standards, or other
requireent documents placed on characteristics of an itm, process, or
service.

ACCESSISZ DMINOElNTe (1 the atmosphere, (2) the land surface; (3) surface
water: 4 oeans: nd (5) the portion of the lithoaphor that i outside the
controlled areas.

ACTIVUTI3S ?MT AECT QUALITY: Deeds, actions, work, or perforwence of a
specific function or task. the Me Q Progrm applies to activities
affecting the quality of 11 system, structures, and mponents important to
safety, and to the design and characterization of barriers important to waste
isolation. Thes activities include ite characterization, facility and
equipment construction, facility operation, pertormance confirmtion,
permanent closure, and deontmination and dismantling of surface facilities
as they relate to it_ important to safety and barriers important to wste
isolation. The A Level I requirements of this OR Program apply to all
activities affecting the quality of structures, systm, and components
important to safety nd engineered barriers important to waste isolation.
These activities include: designing (including sach activities as safety
analyses, laboratory testing of waste peckage materials to characterize their
performance, and performance assessmental, purchasing, abricating, 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-list nor do they roquire O

Tke,5c Terms ,
E~-,Jion-s hs-ve, hezri

in~corpormsfe- 4 U+Vf
Apperi4y A of F-5
q A pp OO-L $ZciOI)6

h- I I - , .- 14F.
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level assigment. However, ctivities related to natural barriers bmotant
to waste isolation shall be dentified and listed on a 0-list. Thea.
activities iclude: parfomance asesnts, *Ite characterization testing,
and activities that ay Impact the waste Isolation capability of the natural
barrier. Examples are site characterization activities sch as eploratory

shaft construction, borehole drilling, and other activities that could

physically or checally alt-r properties of the natural barriers n an
adverse way.

IVITY: Any tim. consuming effort (operation, tsk, function, or service)

which Influences or affect* the *chievmnt or verification of the objectives

of the NISl Project as depicted n the s Dictionary.

AP - Wsl Administrative Procedure: An Iplenting procedure which
identifies the interface control methods which govern Project-wide system nd
Or iplented by all Project participants. Adminatrative procedures that
implmnt GA requirements are identified with a Q' suffix (i.o.. A IQ.1Q.

AUlDT: A planned nd documented activity performed to detenal by
investigation. examinatie, or evaluation of objective evidence the adequacy
of and compliance with established procedures, codes, standards, instructions.
drawings, and other applicable requirments, and the effectiveness of
implentation. An audit should not be confused with surveillance or
inspection activities performd for the sole purpose of process control or
product acceptance.

See. py.I qV7

I .
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AP

/

MYTHI3?CATWOI (A RDSl: Authentication is the act of attesting that the
inforMtion contained within a docutat is accurate, complete, nd ppropriate
to the work eccomplished. Authentication is accomplished by one of the
following methodes (1) a stamped, Initialed, or signed, end dated docuent:
(2 a statt by the rsponsible individual or organization or (3) issuing
a docuunt which is clearly identified a a statemnt by the reporting
individual or organization. A docunant cannot becm a Quality Assurance (OA)
record until It has bee authenticated.

AUXIARY SOrTlNil ( Software that ay be easily and exactly verified, sad
that performt a simple function such ae conversion of units. change in data
formet, or plotting of data n spport of primary enalysis software. (21 A
stream of comeends or squence of tre of coman executed to utilize
system aInt-ined software L which the system maintained software generates
reportable results. Auxiliary software does not generate primary data.

RAPPIEM: Any mt-rial or structure that prevents or substantially delays the
movmnts of atter or rdionuclides.

MsksLf6: As used for computer software ( The stage of computer software
at a completed and reeed phase of the software lifecyclet (2) approved
docmeuntation generated within or as a result of completing phase of the
software life cycle.

CZRItFlCATg CF 00WR4M: A document signed by an authorized individual
'hat certifies the degree to which Itn or services _eet specified rquire-
wents.

Stt Pr.19?

/
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CRTIICATION: Th act of deteroining, erifyiqg, and attesting i writing to See- pace 1IY 7
the qualifications of p reonn l, processes. proom urer, or itm in aoaordano
with specifi d requiraments.

CJaPaCTeRSTIC: Any property or attribute of an item, process, or rvice

that is distinct, describable, and asurable.

COKCPRCAL RAE ITE4: An ite satisfying all of the following requirments:

1) The it i not ubject to design or specification requirements that
are unique to ined Geologic Disposal System:

21 The item is to be ordered tro the wnufacturer/supplier on the
basis of specifications set forth in the _tufcturer's published
product description, i.e., catalog.

3) The item is used in pplications other thm &ined Geologic Disposal

Systen.

rMMUTER EODEL VALIDATIO: Assurance thet a ewdel a embodied in a omputer
code is a correct representation of the process or ystem for which it is

intended (NU G-O56). Usually accoeplished by coeparing code results to 1)
physical data, or (2) a vrified or validated ode designed to perform the

i sim type of analysis (e.g., benlumarking with a validated code. Pear review
may be used for code validation if it is the only available mans for

validating a code

3 )
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"WUQR VC vWRIFICklt: Assurance that a computer code correctly peros Seq a 17
the operations specilied in * nerical odel tNUREG-O65S). Usually
acccsplished by cparing code results to t1) a hand calculation, 2) an
Analytical solution or pprouimtion, or 3) a verified code designed to
perform the a type of analymis (bencdserkig).

COMETON ADWERSZ SO CUALIY: An all-inclusive tr sed in reference to any
of the following: failures, malfunctions, dficiencies, detective itee, and
nonconforwonces. A significant condition adverse to quality one akich, if
not corrected,'could have a serious effect on safety or operability.

CCWtG0RATION AAEET: As ued for computer software: (1 A systn for
orderly control of software, including netods used for lbeling, changing,
and storing software and its associated docsemntation. 2) The ystematic
evaluation, coordination. a~proval or disapproval, and implntation of all
approved changes in an Item of oftware after establilatent of its
ennfiguration.

(ThsZQIJOC ALYSIS: A mthod by wbich the consequence of an event Are
emiculated and expressed in gn quantitative way. e.g., oner loss, deaths,
or qfintities of rdionuclides released to the accessible environmant.

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

ccvrAltmoT, pERla Dor: Knoem as the period during the first several hundred
years following pernooont closure of the geologic repository in which radla-
t ion and thermal levels are high and the uncertainties of ensuring repository
perforance are great. During this timm, special ephasis i placed upon the
ability to contain the wastes by waste packages within an engineered barrier
lystm.

rt 3 3 u!
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COflWAC": An orgaaization uider contract to provide supplies, cofstructioi,e P e '1
or services.

orAMOLLED AA: the surface location, idich is to be morked by suitable
onumnts, that xtend horizontally no vor- than 5 kiloeters in any direction
from the outer boundary of the underground facility nd the underlying
subsurface. hich is an area that has been comitted to use as a geologic
repository and from which incompatible activities would be restricted
following permanent closure. The controlled area is also known as the site.

n*PMvt fi PPRT: A written description of all *odifications made to the
original code or an externally available existing code after it s acquired.

oPPECTriv ACTIN: Feasure* taken to rectify conditions that are adverse to
quarlity and, hcre necessary, to preclude repetition.

etYPPAOOPAT!C DATA: xisting data used to support or substantiate other
existing data.

rPtMINZ EVENT OR CaEDISN ACCIDINT: An event or accident scenario ich
needs to be considered in the design of a geologic repository.

rrSIGM: The act of developing designs for construction or of analyzing the
perfo*nce of repository engineered structures, ystux, components, nd
natural barriers. Design docissntation includes, but is not limited to,
drawings, pecifications, tt plans, design reports, test reports, ystm
design descriptions, configuration status listings, design manuals, nd
wanuals describing computer progras used for design or performance analysis.

3 3
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VESIG4 rnffUT: hose criteria, praters, bases, or other design requrments
pon which the detailed final design io based.

DE1GH ofn : Documants, such a drawings, specificatione, d others that
define technical rquirments of structures, systm. and components.

nrsZia P1ROSS: Technical and management processes that coence with
identification of dsign input and that lad to nd include te issuance of
d-gign output documents.

DEVLATION: A departure frau specified requirments.

DISOsMITION: The action taken to resolve a nonoonforning condition nd to
restore acceptable conditions.

Dr.*KM: Any written or pictorial nformation describing, defining,
specifying, reporting, or certifying activities, requireants, procedures, or
r^eult.. A docusent is not considered to e a Quality Assurance Record until
it satisfies the definition of a Quality Assurance Record as defined In this
AFreii.

MTR: The US. Department of Energy or its duly authorized representatives.

rxrtflEtz BARRxIR SYSTEH: The waste package and the underground facility.

INGMEED ITI: Any structure, system, or cmonent identified in design
docwments as eing a functional part of the completed facility.

Se c_ pq3* jq7

_~~~~~ - _ _ _ ._ __
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EXISTIM DATA: Data developed prior to the Ispilmetation of a 10 C 60.
Subpart a Oh progre by DOt and ita contractors, or data developed outside the
DO rpository progrn, such as by i companies, ntional laboratories.
niversities, or data published in technical or scientific publications.

Ixisting data does not include inforation which is accepted by the scientific
ennd egineering community as established facts 4.-., engineering handbooks.

density tables, gravitational lw, tc..

EXTEMAL UlIT: An audit of those portions of nother orgnization's A
progra_ thet is neither unbr the direct control nor within the organizational
structure for the auditing organization.

FIAL DSIG1: Approved design output doc nto nd approved changes thereto.

FUaWIONAL OIA*ACTLRISTICS: Those attributes of a repository or its
structures, system, and oapnents that determine its perforance with
respect to safety, reliability, operability, nd other design criteria
*stablished in the O Program or other Federal regulatory docuents.

;&tWGIC REPOSITORY: A systes that i either intdd to be used for or way
be used for the disposal of radioactive wastes in eavated geologic media. A
geologic repository includes the geologic repository operations area and the
portion of the gologic setting that provides isolation of the rdioactive

waste.

MtWDIC REPOSITRY OERATIONS ASfA: A high-level radioactive waste facility
that is part of a geologic repository, including both surface and subsurface
ress, in which waste handling activities are conducted.

see P,'- q
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U*MTMff TO SAMY: Those engineered structures, system., and comonents
that are essential to the prevention or mitigation of an accident that could
result in a rdiation doe to the ahole body, or ny organ, of 0.5 rem or
greater at or beyond the nearest boundary of the unrestricted area at any time
until the cIpltion of permtnent closure.

IWPMTAl r TO WAM ISOLATIQO: The barriers that ust me the criteria that
address long-term prformnce of the engineered and natural barriers to pre-
vent the release of rdionuclides from the site to the accessible environmeat
Ii.e. for achieving the postcloeure performance objectives in 10CMO, Subpart
Li.

InOCTRIl4ATI0: Instruction providad to personnel for familiarization with
progrtic and work-oriented docoents aplicable to the assigned activity.

'NSPtCTOR A person who perform inspection activities to verify whether or
not an item or activity confoas to specified rquirements.

INSPECT101 Examination or msurement to verify whether an ite_ or activity
conforms to specified requirements.

INlENtIAL AUl?: An audit of those portions of an organization's Ga program
that is rtained under ts direct control and within its organizational
st ructure.

ISOLAUIO4: Inhibiting th transport of radioactive materials so that amounts
and concentrations of this material entering the accessible environent will
hn kept within proscribed limits.

See, Phjf- 14-7
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IttH: An ll-lnclusive t-nn that s used in place of any of the fllowings e, q9 e_ 17
appurtenance, as, bly, component, equipawnt, material, module, prt,
tructure, ubaso bly, sub ystm, systm, unit. and prototype hard"r. This

tern ncludes -agntic media, nd other materials that retain or support data.

LIFETIME RCODS: Quality asuance Records that furnish evidence of the
qu lity and cletenee. of dta, iteum, and ctivities aftecting qlity.
All SEWS1 Project A Records are classified a Lifetime Records.

MATERIAL: A t that includes it_.. plus ny hardware or gologio amples
either u d In or reaulting frn research and davelopment or site
Investigations on the SIeS! Project. Hardware nd geologic specimens include
but are not limited to tt apparatus or quipent, special nuclear material,
cores, geologic amples, water and gas samples, etc.

.A"SURZO No TEST EQUlP~Tr Devices or system ued to clibrat, measure,
goe test or inspect, in order to control or to acquire data to vrify
conformance to a speclfled rqirement, or to stablish characteristic or
values not previously known.

NHwSI PROJECT PARTICIPATS: An all inclusive tarm used to describe
(generically) the various organizations involved in the WSt Project. This
term includes the IePO, Participating Organizations, and HT4S Support
Contractors. These organizations ar- required to have a H0 approved Quality
Assurance Program Plan (IPP for the conduct of their activities.

Smws PROXECT PRSONMEL: All U.S. Dpartment of Energy Participating
organizations, and HTS Support Contractor personnel involved in S"aSl Project
activities.

! y 9 93
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MWWSI PROJECT QUALITY ASSURANCE PId 4W): the doc'ment that describes the
planned. systmtic qality assurwice requirements that are applicable to the
MrMIt Protect.

ItISI PROJt WMR BREAKDOWN STRUCIIRE tWSI DICTlOAARY: A controlled
docuent which establishes a product oriented fraumwork for organiling nd
d-finlg work to be eccomplished.

WINCONFO11MAia: A deficiency in characteristics. documentation, or procedure
that rnders the quality of an itm or activity unacceptable or ladeterinate.

WIM-NECNAlS1TIC FAIWURES: Postulated failures which are toot based on
previously observed odts or _nchanlas but hicb are assued to provide
conservstism in safety sssesents.

wrs: Nevada Test Site

lITS 5UPPT COWMAM: Organiastlons that are directly under contract to
mIl/NV for activities at the TS and other locations.

JEC'TIVE MVIlr : Any docusmnted statement of fact, other informtion, or
r~.rd, either quantitative or qualitative, that pertains to the quality of an
it e or activity, bsed on observations, umasurements, or tests that can be
v-rified.

fWEpATICIS. PERIO OF: Includes the tim during which emplacement of wastes
'v-curs; any subseqent period before permnent closure during which the
.wplate I wastes are retrievable; and permanent closure, which includes sealing
',r .hafts.

.f 3 3 3 1
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NMVIEV: An analysis and assessrnt by mnagmet of the scope, status, Se Par1t e. I 97
ad1qUacy and effectiveness of Program quality achievement and asurance
activities. Overview encoasse* effectiveness asseseent&, technical
reviews, readiness rviews, audits, and surveillances, as appropriate.

;ER: The person, group, capeny, gency, or corporation that Ma or will
have title to the repository.

PARTICIPATIG ORCAIZATIO: ?his te applies to the following: El) the
gowerrxeent agencies external to the VWZ, 21 tional laboratories, and
(3 organizations participating directly in t51i Project activities.

PEER: . A peer is a person having technical xpertise in the subect matter to

he rviewd (or a critical subset of the subject matter to be reviewed) to a
degree at least equivalent to that needed for the original work.

PER PEVIEW: A docuented critical review performed by personnel who ar
independent of those who performed the work but who have technical expertise
At least equivelent to those who perford the original work. Peer review
are in-depth, critical reviews nd evaluations of documents, material or data
that require interpretation or judgent to verify or validate assuptions,

plans, results or conclusions or when the conclusions, material or data con-
tained in a report go beyond the existing state of the art.

A peer review is an in-depth critique of asumptions, calculations,
extrapolations, alternate interpretations, methodongy, and acceptance
criteria eployed, and of conclusions drain in the, original work. Peer
reviews confirm the adequ acy of work. In contrast to peer review, the term
1technical review' refers to a review to verify compliance to predetermined

rquiremmnts: industry standards: or cosewn scientific, engineering, and
industry practice.

)~ ~~~~~~~______ ,) ,,)
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PraR PEWVIE GRCM: A peer review group is n assembly of peers representing
an ppropriate spectrum of knowledge and eperienc in the subject matter to
be reviewed nd should wary in sis, based on the subject matter and Importance
of the subject matter to safety or waste isolation.

PFrr RMENvi REPORT: A docuamnted in-depth report of the proceedings and
findings of a peer review.

rrmoW4ANI AXATtON: Ihia term appils to the process of deriving
subaystzee and component perfomence goals from prformance objectives. A
systematic process of assigning confidence levels with their desired,
.ssocieted perfomince goals for the mined geologic disposal systems,
subsystem, and components.

See. ay /7

i

PrPFOrDWE AS5ESSMENT: The process of quantitatively evaluating component
and system behavior, relative to contiLent and Isolation of radioactive
waste, to determine compliance with the nuaerical criteria associated with 10
CYR Prt 60.

rFrF*4ANI= aOSjPE: The sealing of shafts and boreholes. Permanent closure
represents the and of active huan intervention with respect to the engineered
barrier system.

frEPFo2IeWX CWI4ATICH: The program of tests, experiments, and analyses
that is conducted to evaluate the accuracy and adequacy of the information
,ised to determine with reasonable assurance that the performance objectives
for the period after permanent closure will be met.

I I ~ . v . .
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rlnWlPA1 INVESTIGAIO (P: The individual who has the technical h e_
responsibility for a prticular technical task. This responsibility includes,
but is not liaited to, planning nd cost control, the day-to-day technical
direction and control of the item or activity, and the assembly of a support
tea. to compiish the Item or activity. This tere may be synony eus with
task leader or project engineer depending upon the Nit roject Participant.

PPOCEDURE: A document that specifies or describes the way n which n
activity is to be performad.

FRIHARY DATA: Information that can be shown to have been acquired and
controlled in a anner consistent with all applicable Quality Assurance
LAvel I requirements and is necessary for the esolution of the NC
perSance objectives of lOmR60 in accordance with tho NHSI Project Issues
Pesolution Strategy. This includes information that ham been qualified end
accepted in accordance with seUGS! Project AP 5.9Q, Acceptane of atS nd
Data Interpretations not Developed Under the NttI Project GA Program.

rPorUPE)1T DOCta2T: Purchase requisitions purchase orders, letters of
intent, work uthorization letters, drawings, contracts, specifications,
instructions, or any docueent that provides a means by which to acquire
Iassssion or ownership of item, or right to the use of services by payment.

M MCMASFR: The organization responsible for the establishent of procurement
requirements and for the issuance or administration o both, of procurent
doc,.ents.

Q-l IST: A list of geologic repository engineered structures, system, and
coponents that have been determined to be isportant to safety, and ngineered
barriers iportant to waste isolation that ast be covered under the OA
requiremnts of 10 CR 60i Subpart G.

3~~~~ 3 1 -
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QUALIFICATION (OF DATA: A foral process Intended to provide a desired level
of confidence that data are uitable for their intended ua..

QUALIFICATIO l fPFESONNEL) The characteristics or abilities that ae gained
through -ducation, training, or experienca, wich are inasured against
established requiresants, such 0a atandards or tests, that quality an
individual to perform a required function.

QUALIFIcATKGI tSTING: Dnstration that an itm wats dsign rquirenants

QUALIFIED DATA: Data initially collected under a 10 QR 60 Spart C quality
assurance program or existing data qualified in accordance with Apendix of
this QA Plan.

VJALIFIED PPO E: An approvd procedure that has been dnnstrated to mt
the specified requirements for its ntended purpose.

QUALITY ACTIVITIES lIST: A list of those w.jor activities conducted during
site characterization, construction. operation.or closure that relate to
natural barriers ix portant to waste isolation. These activities, which uasat
he covered under the 10 CM 60, Subp rt Quality Assurance pogra_, include
tiat gathering, per- formance assessments, and those activities that could
affvct a ntural barzier's ability to isolate waste.

VIALITY ASSUUASZ: All those planned and ystematic actions that are neces-
sary to provide adequate confidence that the geologic repository and its
suhbsytes or subcanpxnents will perform satisfactorily in service.

Se- q e, 17
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QUALITM AStUPAiII RECOR: An individual docuront or other item that has been

executed, epleted, nd approved and that furnishes evid nce of (1) the

quality nd e pleteneas of data (including raw dota), itemo, nd activities

affecting quality; (21 documents prepered and maintained to dnatrate

Implenentation of Quality Assurance progress (e.g., audit, surveillnce, nd

inspection reports); (3) procurement documonts: (4) other docuents such as

plans. orr spond nce, documentation of tlecons, apecification, t e1-ical

data, books, maps, papers, photographs, nd data sheets, 15) it-m euch as
magnetic media; and (6) other mterials that provide data nd document quality
regardless of the physical form or characteristic. A completed record is a
docsaeent or item and documentation) that will receive no or- entries, whose
revisions would normally consist of a reissue of the docuent (or
documentation), and that is signed and dated by the originator and, as
applicable, by approval personnel.

CIIALITY ASSURAMC VEL 1: those radiological health and safety related iti_
and. activities that re important to ither safety or waste isolation and that
are associated with the libility of a geologic nuclear waste repository to

ftunction in a manner that prevents or itigat-s the consequences of a process
or evnt that could cause undue risk to the radiological health nd safety of
the public. Itaem and activities iportant to safety are those engineered
structures, system, conponents, and related activities essential to the

prevention or itigation of an accident that could result in a radiation dosze
dither to the whole body or to any organ of 05 rem or greater either at or
hbyond the nearest boundary of the unrestricted area at any time until the
-rwpLetion 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-closure performance of the engineered
and natural barriers to inhibit the release of radionuclides. The criteria

for item or activities important to safety and waste isolation are found in
IOCFR60, And 40C191.

PSlJL pqe 9I?
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I
QUALITY AsSURANCE LEVEL 1: those activities nd items related to the systms
structures, and components which require a level of quality assurance
s ufficient to provide for rliability, maintainability, public and repository
worker nonrediological health nd safety repository worker radiological
health nd safety nd other operational factors that would have n ipact on
DOE and IWO concerns, and the environment

QUALITY ASSURANC LEVEL 1112 those activities nd item not classified as QA
Lavels I or II.

QUALITY ASSURADCI PPOGRM PLAN OAPPI: The document that describes the
organization's Quality Assurance Program. the applicable QA requirements, nd
defines how compliance with the Qh criteria will be ccomplished.

RADIOACrIVE WASTE: High-Lvel ast* (IM) and other radioactive materIle
that are received for emplacement in a geologic repository.

PFADIDJESS REVIEW: An Independent. systematic docuvented review to determine
and inform management of the readiness to advance fr one phase, process, or
activity nto another. Readiness Reviews are used to coordinate ny elements
and provide attention to detail, to assure that the project is ready to proceed
to the comprehensive review of a total project or a perticular segment of the
project.

PFCEIVIN: taking delivery of an item at a designated location.

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

S e Pc 1t-7
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PPAIN: The process of restoring a nonconforming characteristlo to a con- e_ I e- 7
dition such that the capability of an item to function reliably and safely is 3
unimpaired, even though that item still does not conform to the original
requirement.

PFfOSlTORY: See Geologic Repository Operations Area.

PETRIEVAL: The act of intentionally removing radioactive waste from the
underground location at which the waste had bn placed previously for
disposal.

PI: The process by which nonconforming itm or activity is ade to
conform to the original riraents by completion or correction utilizing
.xisting approved ptoe dures.

PRat? of ACCESS: The right of a purchaser or designated representative to
onter the premises of a Supplier for the prpose of inspection, surveillance,
or Quality Assurance audit.

SR10 An account or sequence of a projected course of action or event.

SCIfEfrl'FIC IVtSTIGATQil: Any research, experiment, test, study, or activity
that is performed for the purpose of investigating the natural barriers or the
wn-wade 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, eismlogic, hydrologic, clinatologic,
g-ochemical, chemical, geophysical, physical, geomechanical, mechanical,
imteorological, metallurgical, nviroumental, socioeconomic, and transpor-
tation studies of activities which re perforwed for, or in support of, the
investigation, exploration, site characterization, develom nt of design
bases, licensing, constrution, operation, onitoring, prforance evaluation
"ml/or cosure of the geologic repository.

)~~~~~~~~~~~~~~ - )
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SC1ENfl2tC NTESOK: A document Sitich my be used to provide a written record
of the results of scientific investigations and experinots when the work
involves a high degree of professional Judgment or trial and error methods, or
h-th. Thes notebooks my be used in Iteu of a technical procedure.

SFPvtCE: Th performance of activities that include but era not limited to
site characterization, design, fabrication, investigation, inspection,
nondstructive exaination, repair, or installation.

SlIT: Location of the controlled area.

Silt CRAPATERIZATIXOI: The progra of exploration and research both In the
laboratory and in the field that is undertaken to establish the geologic
conditions and the ranges of paraeters of a particular site that are relevant
to the procedures under 10 Cr Pert 60. Site characterization includes
borings, surface excavations, excavation or exploratory shafts, limited
subsurface lateral excavations nd borings, and in site testing at depth as
e-ded to determine the sitability of the site for a geologic repository it
dns not include preliminary borings and geophysical testing needed to decide
whether or not site characterization should be undertaken.

srr.CIAL rnOass: A process, the results of whi-h are highly dependent on the
"ontrol of the process or the skill of the operators, or both, and in which
th. specified quality cannot be readily determined by inspection or test of
t he product.

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

Set Pe 1 7
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TENICAL RtEVI: A documented traceable review perfomd by qalifi ed
ronnel who are independent of those who performed the work but who have
technical expertise at least equivalent to those who prformed the original
work. Technical rview are in-depth, critical reviews, analyses and
evaluation of documents, material or data that repire technical verification
and/or vlidation for applicability, correctness, adequacy and coopletenes.

TFSTING: An lvent of verification that i used to determine the capability
of an item to eet apecified rquirnts by ubjecting the itm to a et of
physical, chemical, nvironvwntal, or operating conditions.

ThACEAWLITY: The ability to trace the history, application, or location of
an item and like item or ctivities by mans of recorded identification.

TiAINiG: In-depth instruction provided to personnel to develop and
dammnstrate initial proficiency in the aplication of selected requairents,
mthods, and pocedures, nd to dapt to changes in technology, mthods, or
job responsibilities.

UCWEACDM FACILITY: The underground structure, including openings and
backfill mterials, bt excluding shafts, boreholes, and their osals.

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

I"

VFwRiirCATIO: The act of reviewing, Inspecting, testing, checking, uditing,
or otherwise determining, and documnting whether or not item, processes,
services. or docusents conform to specified requirments.

WAIVER: Docsmented athorization to dpart from specified equirments.

________________________________________________________________________________ '-a-i
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"Am NmTWAG2*w Pnwwr OrIC4 tIP0O: te organization to udich the
U S. Departmnt of Knergy, Nvada Oeprations Office (C0/mvP, has essigned thU
3esponsibility of administering nd coordinating the activities of various

Participating Organizations and NTS Suport Contractors associated with the
NSI Project.

RASM P e: The waste form and any containers, shielding. packing, and
othet absorbent materials immumdiately surrounding an individual waste
container.

VALATIU (OA PECORDSI: Validation is the act of rviewing a documnt or
docmeent package to ensure it is complete, authenticated, reproducible, and
microfilsuble.

S ceC- F - H?
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APPENDIX

DESIGN INUTS

Design inputs include many characteristics and functions of an itm or
mystes. These inputs vry depending on the application: however, it is'
desirable to consider t lat the following listed inputs as they apply to
specific item or system of the repositoryt

1. basic functions of each structure, systm, and omonent.

2. Performance requirements such as capacity rating and system output.

3. Codes. standards, and regulatory rquiremnts Including the applicable
Issue, agenda, or both.

4 Design conditions such a pressure, terature, fluid chemistry, and
voltag.

5. Loads uch as seismic, wind, thermal, and dynamic.

6. Enviro smental conditions anticipated during store, construction, and
operation uch as pressure, tmperature, humidity, corrosiveness, site
elevation, wind direction, nuclear radiation, electromagnetic
radiation, and duration of exposure.

7. Interface rquirIMents including definition of the functional and
physical interfaces involving structures, ystem, and components.

6av-4'e- e41 1 nior.r'4e4
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Se P~ Ie- J68
B. Haterial requiremnts including such items as catibility.

electrical insulation properties, protective coating, nd corrosion
resistance.

9. Wechanical ruairements such as vibration, stress, shock, nd reaction
forces.

10. structural requirements covering sch item a equipmnt foundations
and.pipe supports.

It. Hydraulic reqiirinnts such as pp nt positive auction he
(HWSl), *allowable pressure drops, and allowable fluid velocities.

12. dhemistry requirements such as provisions for sppling nd
limitations on water chemistry.

13. Electrical requiremnts such as source of power. volts. raceway
requirements, electrical insulation, and mtoer requiremaents.

14. Layout and arrangement requirements.

15. rational reqairrwents under various conditions such as repository
startup, normal repository operation, repository emrgency operation,
special or infrequent operation, system abnormal or emrgency
operation, repository dmcontaminat ion, dcomeiss ioning, and
dismantling.

3 3 3
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se.e' P ~e...6 I816. Instrweantation and control requirnts including Lndicating
instrisents, controls, and lares required for opration, testing,
and Paintenance. Other requiremnts such as the type of inastrum*nt,
installed spares, range of _asurnt, nd location of indication
are included.

17. Access and adeinistrative control rquirwntn for repository
socurity.

10. Redundancy, diversity, and separation requiremnts of structures,
system. and cosponents.

19. Failure effects rquiresmnts of structures. systom, and components
including a definition of those events and accidents that they mast
be designed to withstand.

20. Test requirements including pre-operational and ubsequent periodic
in-service tests and the conditions under which they will be
performed.

21. Accessibility, maintenance, repair, nd in-service inspection
requirements for the repository including the conditions under which
these will be perford.

22. Personnel requirements and liauitations including the qualification
and noeber of personnel aveilable for repository operation,
mintenance, testing, and inspection, and rdiat ion exposures to the
public and repository personnel.

23. Transportability requireownts such as size and shipping weight,
limitation. and Interstate Crce Commission regulations. INVV__ _ _ _ _ _.. I. - . _

.) ,)
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24. Fire protection or resistance ruirnents.

25. Randling, storage, cleaning. and shiwing requirseants.

26. other requiremnts to prevent unde risk to the health nd safety of
the public.

27. Materials, processes, prts, end equipent suitable for alication.

28. Safety requiresmints for preventing injury to personnel ncluding such
iteo- as radiation safety that restrict the use. of dangerous
materials, escape provisions fr enclosures, and grounding of
electrical system

29. Quality control and Quality Assurance requireumnts.

30. Reliability rquireants of structures, systems, nd components.
including their interactions, which ay lapair functions that are
Lportant to safety.

31. Interface re-Tsrenwents between repository equipient and operation nd
mintenance personnel.

32. tequirements for criticality control and accountability of nuclear
materials.

S e-e- o e~ I G B
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X

APPEDIX C

lUWREEINTS FR t1H QUALIFlCATION or INSPECTIO A LSI PEUSlNEIL

1.0 ENMAL

The following are the requirements for the qualification of personnel who
p-rform inspection nd testing to verify conforiance to specified requirnts
for the purpose of cceptability. he rquireasnts for the qualification of
Formaonel performing nondestructive exaeination are pecified in Appendix D.

_~-~ 2.0 lUCTrIONAL QUALFICATIl>S

(I)Three lws of qualification *hall be utilized depending on the
I-rplexity of the functions involved. (22Tbe requiramonts for each level are

n.rt limiting with reqard to organizational position or professional status
tvrt, rather, are limiting with regard to functional activities.

2. 2.0
Z.O

Z.I

2,1 LEVEL I PER5CtIEL CAPABILITIES

(31A Level I person *hell be capable of performing and docunting the
r.nuLts of inspections or tests that are required to be performed in accor-
lance with documented procedures, acceptance standards, and/or industry prac-
tices as defined in ser's written procedures.

3
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2.2 EVEL II PSMIEL CAPABILITIES

M41A Level 11 person shall have *11 of the capabilities of a Level I 2
Ferson for the inspection or tst category or las i question. 151 Mdi- 4
tielly, a Level 11 person shall have donstratod capabilties in planning 5 Z.z
inspections and tests, in setting up tests, including preparation and setup of
related eqpsipment, a appropriate: in supervising and certifying lower level
persomel: and in evaluating the validity and acceptability of inspection nd
test results.

2.3 LIVEL It MASNeL CRPABILITIES

(jGA Level III person shall have 11 of the capabilities of a Level It 4 3
person for the inspection, tst category or class in question. (711n addition,
the individual shall also e capable of evaluating the dequacy of specific 7 Z,3
przgras used to train nd c rtify Inspection and test personnel hose
qulifications are covered by this section.

3.0 FXJcATICI AMe EJPFRIDEE UJALIFICATZs

(17heTo-se ucation and experience reqirents shall be considered with 3.0
re.ngnition that other fectors cowenurate with the scope, complexity, or
qPer iai nature of the inspection or test activity Ay provide reasonable 9 3.0
asUgance that a person can cetently perform a particular task. (9)Other |O 3.0
factor5 which may dontrate capability in a given job are previous
F-rforuanre or satisfactory coepletion of capability testing. (lOjThese
factors and the basis for their equi alence shall be documented.

)~~~~~~~~~~~~~~~~ )-
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t11) 3.1 LEVEL I EDCATION AMv 1i11a= SeQuI 3.1
o Two years of related experience in equivalent inspection or testing

activities: or

o High school graduation nd ix sonths of related experience in
equivalent inspection or testing ctivities; or

o copletion of college level work leading to an associate degree in a
related dcipline plus three months of related experience in
equivelent inspection or testing activities.

12) 3.2 IZVEL 1I WCATION AND UfPERI IC R 1M2MM ,

o one year of satisfactory perfornce as a lavel I in the corre-
sponding inspection or test category or class or

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

o Completion of college work leading to an associate degree in a
related dscipline plus one year of related experience in equivalent
inspection or testing ctivities; or

o Graduation from a four-year college plus six months of related
experience in equivalent inspection activities or testing activities.

)~~~~~~~~~ _ _ _ _ _ ) '-.
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(13)1 .3 EL III UCATICa MO UVlRlENza MUIR*MS 13 j: 3.3

o Six years stisfactory performuce as a Level Xl in the corresponding
inspection or test category or close: or

o High school graduation plus ten years of related experience in

equivalent in p ction or testing activitiesi or high school
graduation plus eight years of *xperience in equivalent inspection of
testing activities with at least two years ssociated with nuclear
facilities: or, if not, at least sufficient training to be acquainted
with relevant Quality Assurance aspects of a nuclear facility: or

o Copletion of college level work leading to an associate degree nd
seven years of related experience in quivalent inspection or testing

activities with at least two yArs of this experience associated with
nuclear facilities or, if not, at least sufficient training to be
acquainted with the relevant quality asurance aspects of nuclear

facility: or

o Graduation fro a four-year colleg plus five years related expo-
rience In quivalent insp ction or testing activities with a least

two years of this experience associated with nuclear facilities or,
if not, at least sufficient training to be acquainted with *he

relevant quality assurance aspects of a nuclear facility.

3~~~~~~~ 3



is r-& ^12A

GA COMPLIANCE REVIEW CHECKLIST 1?18

Page Ilb6 of ZWI
Review Results Organization's Resolution DIhso

sat - Unsat. -
Review Requirements per NNWSI/8O-9 Rev. 2 Para. No. Para No. - Comments Acc. Rej. Reason Ac li

4.0 CWRFICAION

4 * QALFICATOAN MJPl3MEWrS

(141Ze responsible organizatIon shall designate those intion and test I 4. 1
a.tivitis that require qualified inspection and tst personnel and tii.
minbusa qualification requirements for such personnel. (15iFurther, the 15 4,1 I
r..%ponsible organization shall establish written procedures for the 4G .1 I
qpilification of inspection and test personnel and for the assurance that only

hose personnel who _eet the established requirmnts are permitted to perform
inspection and tst activities. (1)lf a singl, inspection or test rquires
inrlmntation by a teem or a group, then personnel who do not met the
r-quiremnts of this section my be used in data-taking assignments or in
Ie'lository or quipmsnt operation, provided they ar. supervised or overseen by
a qualifiPd individual.

4.2 PEiPSOML SELzCTIOe

(17Personnel selected to perform inspection and test octivities shall 17 4.
have the experience or training comnsurate with the scope, complexity or
.- ial nature of the activities.

4.3 IoCTRINAT1Q4

1lllProvisions shall be made for the indoctrination of personnel as to the I
t.-hnical objectives and requirements of the applicable codes and standards, 4. 3

.1"Vents of the Quality Assurance Program Plan, and procedures that are to be
_**loyd.|||>/

,)~~~~~~~~~~~~~- )-,
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4.4 TRAflIM

19)The need for a formal training progrm shall be determined, and uch Iq
training activities shall be conducted as required to qualify personnel who 4 4
perform inspection and tests. (20)0n-the-job training shall be included also -Z0 ° . Li
in the progrm, with emphasis on first-hand experience gained through actual 21
performance of inspections nd tests. (21)Training shall also be provided with I

regard to those changes to the GAFPP and iplesenting procedures that affect
previous training.

4.5 DETEMINA1G Or INItIAL CAPABILITY

422)The capabilities of a candidate for certification shall be initially Z2 t S
determined by a suitable evaluation of tha candidate'. education, experience,
training, nd ither tst results or capability demonstration in accordance
with the organization' s personnel qualification procedure.

4.6 EVAA?1A Or .FJMVMAHM

(231The job perfornnce of inspection and test personnel shall be Z 3 u.6
,.valuated at periodic Intervals not to exceed three years. 24i1eevaluation

Ahatl be by evidence of continued satisfactory performance or redetermination Z4 Y.6
of capability. t25 If dring this evaluation, or at any other time, it is zS q C
determined by the responsible organization that the capabilities of an 2
individual are not in accordance with qualification requirements specified for iJ v/
the job, then that person shall be re.oved from that activity until such tim
as the required c psbility has been demonstrated. (26)Any person who hs not

rC formed inspection or testing activities in his qualified area for a period
of one year shall be revaluated and a redetermination of their capability
made in accordance with the organization qualification procedure.

3~~~. 3_
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4.7 a"*?ICkTICN OF UALIF1CATIOI

(27)The qualification of personnel shall be certified in writing in an Z7 47
apropriate form, including the following information:

0o Enployer's n.

o Identification of person beng certified.

o Activities certified to perform.

o Basis used for certification that includes such factors as:

- ducation, xperience, and training (when necessary).
- est results (where ewlicable).
- Posults of capability demonstration.

o Results of periodic eveluation.

o Results of physical exminations (when required).

o signature of eloyar s designated representative who is responsible
for such certification.

o Dates of certification and certification expiration.

3~~~ 3_ 9 .. _
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K

4.6 1PYSICML

(28The respcnsibl. organisatien shall dentify any special physical
charcteristics needed in the performe of each activity, including the sed
for initial Ad suhequent physical exainations

28 1 4 .

_ w . .. _I
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APPII#JIX

REWIREMS F T QUALIFICATICUS Of 10-VSUtrYU Z
EXA4MATIaI PErSONSL

MI)This Apendix provides pilfled requirenents for the qualification of
personnel who perform radiographic IRTI. magnetic particle iT, ultrasonic
(liri liquid penetrant IPT). eddy current 49T) neutron radiographic (IRti)
and leak-testing (LT), which is hereinafter referred to as nondestructive
szanination E) to verify conformance to specified requirments.

1.

1.0 1 CUMMLZ tOlTN

1.1 APPLIC= DCQ*MtTS

42)The bmrican Society of Nondestructive Testing Pecousended Practice No.
.MfT-TC-IA, Asm 1980 edition, and its applicable supplaesnts shell apply as
r. qrirements to HM personnel covered by this section.

L 1.I

1.2 PROGMA

(3)The responsible organization shall establish written procedures for the
-ntrol and adinistration of personnel training, examination, and
-rtification.

3
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x
1.3 cRmtCrs oF QALIF1CATIOC

The qalification of personnel hall be certified in writing in an
arrropriato form, including the following information:

o tployer's naim.

o Identification of person being certified.

o Activities certified to perform.

o Basis used for certification that includes such factors s

- F4.oation, ewttence, and training (when necessary).
- Toot results (where pplicablel.
- Results of capbility donstration.

o Results of periodic evaluation.

o PeslIts of physi'la examinations (when requiredt.

o signature of wmployer's designated representative who is responsible
for such certification.

o notes of certification and certification expiration.

'4"
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I
1.4 PHYSICAL

I4 The responsible orqanization shkll identify any special physical
haracteistics needed in the perforiance ot each activity, including the need

for initial and subsequent physical eaminations.

LI 1.4

V/I1 I . . i . - .L a a- - -
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X

OaPPDDIX

LIST OF TlPICaI. CA KfCOMS

The following is a list of typical 9A rcords. The nonclature of the.
amy vary for each Prticipating Organization And NTS SuWort Contractor. to
maos1 Project retention period s defined as lifetime. (11 CA rcords will be
inhittod to the Project Pecords Center by the originating organization of the

r-ord.

I
nefro Jv, lot)

1.0 SMlK rHARAhTIZATIQ4

o Surveys of the underground facility excavations, shafts, and bore-
holes referenced to readily identifiable surface features.

o Description of the materials encountered.

o Geologic maps and geologic cross section.

o Locations and amnnts of seepage.

o Instrusent locations, reaoinqs, analysis, and reports for in site
testing.

o Technical specifications.

o Sawpl extraction location amps.

o -se Maracterization Report. K
_ ____.__ _ _ _ _

3
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o Environmesntal Assessent.

o Peer review documentatlon.

o Test plans nd procedures, and results thereof.

o Data reduction. evaluation*, analyses, and reports for;

- risoorpology.
- 5tratigtrphy.
- Tectonic9.
- seissicity.
- Ceo nqineorinq.
- Hydrology.
- Geocmhistry.
- Clistology and Meteorology.

o Environmental Impact Statemsent.

o Environmental Report

2.0 DESIGN ECRODS

o Applicable codes and standards sed in design.

o Design dra.ings.

o Design calculations and records of checks.

o Approved dsign change requests.

.) 3) )
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O Design deviations.

o Design reports.

o Design verification data.

o Design specifications and amendn nta.

o Safety analysis report.

o Stress rports for cod iti.

o Systin descriptions.

o Systui process and instrumentation diagr.

o Technical analysis, evaluations, and reports.

3.0 PFAMUNEW P

o Procurement pcitications.

o Purchase order including andments.

4.0 MAKMWAC1RIM M09S

o Tqpicable code data reports.

.) 3 .



N -OA 030
OA COLPUANCE RIEW CHECKLIST 12108

___ ___ ___ ___ ___ __ ___ ___ ___ ___ ___ __ ___ ___ ___ ___ __ _________Page.L 64. of Z_!lU
lleviww

Review Results Organizations Resolution DIspo
Sat.- Uksat-Review Requirements per NNWSI/88-9 Rev. 2 Para. No. Para. .- Comments Acc. Rej. Reason Act Rei

o As-built drawings and record (ote: A-built drawings and records
shall correctly identify the installed condition o the itm. The
type of as-built drawings and records to be maintained sall be
specifiedi.

o Certificate of conpliance.

o Eddy-current examination final results.

o Electrical ontrol erification tsts results.

o Ferrite test results.

o Neat treatunt records.

o. Liquid penetrant examination final results.

o Location of weld filler material.

o Magnetic partiele examination final results.

o Major defect repair records.

o Haterial properties records.

o Nonconformance reports.

o Performance test procedure and results records.

o Pipe and fitting location report.

' ) ' ( )~~~~~~
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o Pressur tst (hydrotatic or pneumtic .

o Rdiographs for n-service inspection pplicational.

o PAdioraph review rcord.

o Ultrasonic xamination final rsults.

o WeIding procedures.

5.0 INSTALUAT[N AD C4STRJrIG RDAt

5.1 =ZVING M STOAAG - NCON4AIC RPORTS

5.2 CIVIL

o Concrte cylinder tst reports and charts.

o Concrete design mix reports.

o Concrete placesent rcord.

o Inspection reports tor channel pressure tsts.

o material property reports on containment liner and accessories.

o material property reports on etal containment shell and accessories.

o material property reports on reinforcing steel.

9 9 )
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o material property reports n rnforcimg steel splice slowe mIterial.

o Procedure for waste packag vessel pressure proof tst nd leak rate
toets And rsults.

o Reports of high strength bolt torque testing.

o Soil coepaction test reports.

* Location nd description of tructural upport syst .

o Details, methods of plocment, and location of seats used.

.~ ~ ~ ~ ~ ~ S 3 ADN

5.3IWelMO

o Ferrite test results.

o Heat treatment records.

o Liquid penetrant test final results.

o Material prorerty records.

o Magnetic particle test final results.
o Major weld rpair procedures and results.

o Radiogrphs (tfor in-service inspection application).

o Radiograph reviev records.

.)1' ) 1.)
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o *ld locatlon diagrm.

o Weld procedures.

5.4 IONICAL

o Cleaning procedures mnd results,

o Code data reports.

o Installed lifting *nd handling equipment procedures, Ln ection, nd
toot data.

* Lubrication procedurr.

o Hatrial properties records.

o Pipe and fitting location rports.

o Pipe hanger and restraint data.

o Pressure test results hydrostatic or pneuaticl.

o Safety valve response test procedures.

) 3'
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5.5 L1ZCTRICAL MD INSTM.MATICN AIND COaL

o Cable palling tension data.

o Cable eparation data.

o Cable splicing procedures

o Cable terdinating procedure.

o Certified cable test reports.

o Pelay test procedures.

o Voltaqe breakdown test results on liquid nsulation.

5. ERAL

o As-built drawings and records.

o rinal inspction reports and releases.

o Nonconformomne reports.

o Specifications and drawings.

o Details of eqsirw&nt, methods, progress, and sequence of work.

o Constrtction problm.

) 3. ) .........)
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o An lous conditions tncountrd.

4.0 P3.OPPAW l>4AL M S tTA8-M UST ItP S

o Autmtic eergency power ource transfer procedures nd rults.

o Final system djustment data.

o reassur* test results (hydrostatic or pneuantiol.

o Instruent alternating current (AC) ystiw and inverters test
procedures and rports.

o Oftsitt power source energizing procedures and tst reports.

o Onite ergncy power source energizing procedure and teat reports.

o Pre-operational test procedures and results.

7.0 oPMr 1Ca" baO1ceS

o Records and drawing changes that identity repository design
oditications md_ to system and equipment described in the final

Safety Anlysis Report.

o Radioactive waste inventory, amplacfint ocation, nd transfer
records.
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o Offaite environsantal nitoriq survey records.

o Waste shipment record.

o Repository radiation and contsmination suivey results.

o Radiation xposure records for individuals entering radiation control
arma.

o Records of gaseous and liquid radioactive material released to the
environment.

o Records of transient or operational cycles for those rpository
coponents designed for a limited nmer of transients or cycles.

o Training sod qualification records for wers of the repository
operating staff.

o In-service inspection records.

o Records of rviews prformed for changes mde to procedures or
equipent. or reviews of tsts and experiments.

o Meeting inutes of the Repository Nluclear Safety Ceittee and
licensee nuclear review board.

o Surveillance activities, inspections, and ciibratlons required by
the technical doctae nts.

o Records of repository tsts nd xperitnonts.

) ))
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o Chenqes mae to Operatin9 Procedures.

o Sealed ource leak-test results.

o Records of annual physical inventory of all sealed sourc, goterial.

o Logs of repository operation.

o Pecords nd logs of maintenance aectivities, Inspection, repair, and
replac mnt of principal tec of structures ystem, and omon nts

o -Operational, shift superviaor. and control-room logs.

o Licensee event rpottr.

o Fire protection recorda.

o Nonconformance reports.

o Pepository equipment operations instruetlons.

o Security plan and procedures

o F_ rgeney plan and procedures.

o Quality Asaurance and Quality Control Manuals.

o Records of activities required by the security plan and procedures.

.~~~ 9
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o Applicable records noted in other section of this appendix for any
mnditication or n construction aPplicable to atructures syst_,
or caonents.

o Evaluatlon of results of reportable safety concerns as required by
reulat ions.

o Annul environwental operating report.

o Ansl repository operating report.

o Location and description of dewatering system.

E~ ~~~~~~~~~~~~~~~~~~~__________________ ) .) )
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MFQURMMTS OR TM QUALrTrICArTI Or QUALM ASSUmAa

1.0 DODMAL

This Appendix provide requiresenta for the qualification o Lead lAdit-
ors A Lead uditor organizes and directs audits, reports audit findings, and
*valuat-s corrective action. This Appendix also provides apmpified

rcquiramnts for the qualifications of individuals, henceforth referred to as
Auditors, who participate to an audit, uch as tchnical specialists,
.anaqauent rpresantatives, and auditors-in-training.

1.1 QUALFICAOSIA Or AlI18TOA

lThe responsible auditing organization shell establish the audit par- j | I
sonnel qualifications and the rquirmnts for the use of technical special-

lsts to accomplish the auditing of Quality Assurance progr. (21treonnel 2 |
Selected for Quality Asmurance auditing assigimnto shell have experience or

training commnsurate with the scope, cplexity, or special nature of the 3
activities to be audited. 3Auditors either shall have or ahell he given

appropriate training or orientation to develop their competence to perform

rwpired audits. The competence of personnel to perform the various auditing

functions shell he developed by one or more of the methods listed below.

)
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1.1.1 OR1DITATION

t4l4riontation to provide a working knowledge nd understanding of this L|
documment and the auditing organization' procedures for liplnting audits 4 .
and reporting results.

1.1.2 TPAINIG POGRS

ISltrainin7 progr to provide general nd specialized training in audit 5 I.) .2
porfosimnco. (E)General training shall include fudantals ob)ectives,
characteristics. .organization, prfonemce, rd results of quality auditing.
475pecislized training shall include methods of examinin. qstining, 7 | | IZ
evaluating, aid documenting specific audit itmi and metlode of closing audit
findings.

.I .3 Gi-tiM-. -TRAIING

(91On-th.-Job training, guidance. and counaeling under th direct super- t 1.1 .3
vision of a Lead Auditor. (S9tu.b treininy *hll include planing. performing 9 II.5
reporting, and follow-up action involved in conducting audits.

1.2 UALtFICAItGI or LEAW AU717OS

(1o0An individual shall meet the reoiremnts listed below before being 10 |,2
desiqnated a Lead Auditor:

I 2.1 CON4ICATQN SKILS

(1iltbe prospective Lead Auditor shall have the capability to ce nicate JJ |.1
*tftctivoly both orally and in writing. (12jthese skills shall be attested to IL
In writing by the Lrad Auditor's aeployor. | -I.-L._

3 1))
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1.2.2 rTAINIG

(13)Prospective Lad Auditors shall have training to tha etant neensay 3
to ensure their competence in auditing kill*. (14)?raining in the following 1 .,.
areas hl be given based upon nmagent evaluation of the particular eeds | 2;

of each prospective Lad Auditor:

0 knowledge and understanding of this document, 10 Part 60, and

other nuclear and/or o related code, standards, regulations, and

regulatory guides, as applicable to the Ne1s Project.

o Geral tructure of Quality Assurance progr_ and &apIlcable

elements as defined this dtment.

o Auditing technique* of *aining, questionulg, evaluating, nd

reporting: imthods of dentifying and following up e corrective

action tew: and closing out audit indings.

o Audit planning in the functions related to quality for the following

activities site characteriration acientific investigations),

design, purchasing, fabrication, handling, shipping, storage,

cleaning, erection, installation, inspection, tsting, statistic.,

nondestructive exmination, maintenance, repair, oeration,

modification of nuclear facilities or associated components, and

safety spects of the nuclear facility.

o On-the-job training to include plicable *lements ot the audit

program.
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1.2.3 AIT PATIczPAiw

(151the prospective ead Auditor shell have participated in a mini.u of I 3
five Quality Assurance madita within a period of tine not to exceed three S .2,3
years prior to the date o qualification. (1610ne of the audits shall be 16 I .2. 3
nuclear Quality Assurance audit that hall be made within the year prior to
qaoLification.

1.2.4 MXMH4N"TION

(17IThe prospective Lad ditor *ll pass an examination that shall *val- 3 7 I .1,9
unto his comprehansion of and ability to pply the body of kowledge identl-
tied in Paragraph 1.2.2 above. (18)the test my be oral, written, practical, 1 |''i
or any inotion of the three types. 19)lf any portion of the examin-tion q9 1,4
is oral, written documntation of the oral xamination questions/oontent shll 0 o tl
be maintained. 420)The development and dministratlon of the *xamnation shell
be in accordanc with Paragraph 1.4 of this section.

1.3 WUmWCE O QALIFICAICH

1.3.1 HaMWICZ or PPOFICIENCT

(21)Lead Auditors shall maintain their proficiency through regular nd ZI 1.3.*
active participation in the audit process: review nd study of code ,
standards, procedures, instructions, und other documents rlated to qulity 27 1.3*
assurance program nd progrs ud ingt and participation in training
progras. lased on unnl assessment, anagmnt my extend the qualifica-
tion, ruire retraining, or require requalification. 2 2 )Theoe evaluations
ahall be documented.

l,�I a
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1.3.2 tEUALIFICRTION

423)ead Auditors wo fail to maintain their proficiency tor a period of t3 13a.
two years or ore shall require rquliticatlon. (24)AKPalification shall
include rtraining in accordance with the requirments of Paragraph 1.2.2 of Z 4 | 3.2
this section, reexamination in accordance with Paragraph 1.2, od participa-
tion as an Auditor in at least one nuclear Quality Assurance audit.

1.4 ADMINIST1,Ia

1.4.1 ORGhIIZATIGHAL 3ESMSIB1LtT

(251Training of auditors shll be the responsibility of the eployor. 25 1 4
126"o-' reaponsible auditing organization shall select and assign personnel
'io are independent of any diret responsibility for the performmnce of the 2 I .4.1
activities that they will adit. 427Ilte Lad Auditor shall, prior to 27
commencing the audit, cncur that eseigned personnel collectively have
experience or training coensurate with the scope, complexity, or special
nature of the activities to be audited.

1.4.2 QUALIMFICATICE UNT"ATI

(2611Th development end dinistration of the examination for Lead
Auditor ruired by Paragraph 1.2.4 is the responsibility of the eployer. I 1i4 .
(29)Ih employer ay dlegat this activity to an independent certifying 2.' 1 .',
agency. but shall retain responsibility tor cfonone to this docimment of 30 1. 2.
the examination nd its administration. (301Integrity of the examination shall
be maintained by the aployer or certifying agency through ropriate 31 I1 4 .L
Confidentiality of files and, hare applicable. proctoring of exainations.
(31ICoples of the objective evidence regarding the type or types nd content
of the examination or examinations shell be retained by the mployer.

) 3 .)
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1.5 IrFICATIN Or OFU tALMIlCIIM

432)Eeah Lead ?editor 1all be certifled by bi mployer a bein
qallfied to lad audit&. A a m daam, thi crtificetlon all doment the
followiwg:

o ploye s n .

o lead auditor' na.

o Dete of certification or ecertification.

o bais of qualification (i.e.. education, eerience oalcation
skills, taing, exnation, *ta I.

o Signatur* of amployst's designted repreaetativo o Lo responaible
for ach certification.

9
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W A A PMM WrIZG T rEwUIPMMS or 10 ciR o0, swT 0

1.0 GEMRAL

This Appendix provides te regireaenta for the qualification of eistin

data, that ill be eeded to mqpogt licena: appication, wdich have not

been initially generated under a A Progrm meeting the rirmnt of

lOaltiG, Su part .

2.0 10ODS roR QUALItCATtCS Or MISTIMN DATh

2.1 (I)Four ethods or -e inations of sethods are acceptable for the process

of qualifying eisting data:

a. (21Tho execution of the peer review process in accordance with the

requirefnts of Appendix J of this CA mien.

b. 13DTh use of corroborating data hich I defined as existing data

used to ooport or ubstantlate other existing data. Inferences

draen to corroborate the existing data ahall be clearly dentified,

justified, and docunted. (4)h level of confidence asaocieted with

Corroborating data is rlated to the quality of the progran under

which t was dve loped and the n r of independent data sets.

(SIthe mmunt o corroborating data needed hall be dealt with on a

case-by-cam bsis in the documented reviews for qualification.

Fi-S i h reSpons~il.
for cYI f:iLAtion o
dt nof e-era 4e
under 4 ' A proVjr

I- I-I

3 3
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C. (6S1be use of continatory testing which is defined s testing
conducted under * IOa60, Subpart GA proerm which Inestigates
the propertie* of interest 1e.g, physical, chemical, geologic
mechanicsl) of an existing data baae. l7,n ea.ple of confitmetory
testing is testing conducted wider the _ envaironeeutal conditions
md with similar or the asma procedures, test mt-rial, end equlpownt

as the original test which generated the existing data. 4I)hnothar
type of confiratory testing i tsting conducted by different tost
mthod and equipownt but which still investigates the s parameter
of interest. (g9)Tbe ount of confiratory toting required shall be
dealt with on a ce-by-case basis in the documented reviews for
qualification.

d. (1i)Demostrati tt the existing data was collected under a GA
program which Is equivalent to a 10 Ca 0 Suart 0B prograo.

3.0 SMACTIO AND DO0arMAXIC OF giDLIFICATICM iMTOlOrG

3. I IIwhen the methods indicated in Sections 2 b, 2 c, and 2d are
utilized to quality existing data, a tcwicolrview shall be conducted to
snport the quality of the data.
(12Additionai confidence/credibility can be achieved when a combination of

owthods is used.

3.2 13iloocuentation of the decision process shall provide mn euditable trail
of all factors used in arriving at the choice of the qualification method(s),
nd the decision as to the qualification of the existing data. (14)The level

of confidence in the existing data shall be cnurat- with the intonded use
ot the dta. (S)Attributes which shall be considered in the qualification
process are:

s ee_ Re- ZO I

*�l..L 1-I-

3 )
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a. Qualifications of personnel or organiations generating the data ae
comparable to qualification requirments of personnel gnerating
aisilar data under the approvd 10 CR 60, Subpart program.

b. the technical adequacy of equipment and procedures used to collect
and analyze the data.

c. The extent to which the date dinstrate the properties of interest
(e.g., pysical, chemical, gologic, mechanIcal.

d. The enviroueental conditions under which the data were obtained it
germane to the quality of data.

a. The quality mnd reliability of the asurament control program under
which the data were gnerated.

f. The extant to which conditions under which the data were generated
-y partially meet Subpart G.

g. Prior uses of the data nd associated verification processes.

h. Prior peer or other professional teviews of the data and their
results.

I. Extent and reliability of the documentation asociated with the data.

j Extant wud quality of corroborating data, or confiruttory testing
results.

k. The degree to which independent audits of the process that generated
the data were conducted.

Se-e.. )Pc)3(. 2 01

I

3 .) .)
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K

Wse- F' 201

1. Th Importance of the data to *bowing that the ppoed rpoitory
deaign eet the perforaaac, objectives of 10 R 0, Subpart .

m. Replication of tst results.

Note: Additional guidance related to thias aubject can be found n I-2"
QUALIFICATION Or XISTIN4 DATA FOR HIGI-19ML MCLAAR mS RPOSITVRIES.

(February, 1968).

I,

I__ _ _ _ _ _ _. I . _ _
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M rPElD FMS ICR aUm soru USED 10 SFR A
HIGN-LEVEL WCIEM MASMg muostTv LICts ALICATION

This appendix provides detailed rquirseantr for the develouent.
_aintenance, nd security of conputer software. It spl nts Section i of
this QA plan nd shall be used in .con junction with that section.

1.0 ORJSCUvES

.?-l IThe purpose of this appendix Is to stablish requi _nts for the | 1.0
development, na qeent. control, and docsentation of software ood to 2 1.0
support the Yucca Houtmin Project. 42)The attaLneent of software quality to
dependent on the control of the entire software development process, n Ie 1.0
not assured solely by Inspection and test of the end product. (3)This appendix
prescribes appropriate Systenstic practices that hall:

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

o Ensure that the end product snswars the requirmnts of Its intended
application.

o Reduce the likelihood that defects will be introduced into executable
cod during leter maintenance and mdification.

3) 3
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2. 0 APPLICABILITY

4The detailed requir _ nts set forth in this appendix pply to computer Z. 20
software used to produce or mnipulate data which is used directly ln it-
characteritation, and the design, analysis, prformc asese nt, d 5 and
operation of repository structures, ystem, end components (th. extent to
which these requirements apply Is related to the nture, complexity, nd
Isportanc- of the software application. (E)T application of specific
requirements shall be prescribed in pants) for software quality assurance and
In written policies nd procedures.

3.0 TLSi AND DEFINITIONS

Terms and definitions for tMNI Project oftware are contained in
Appendix A to this QA Plan.

4.0 50TrIRl LIFe CYCLE

(7orqanizations Implmmnting software development activities shell adhere 7 4 .0
to a software life cycle odel that requires that software development or 8 4 0
acqisition proceed in a traceable, planned, nd orderly anner. (Th-"
relative amphasis placed on each phase of the software development cycle will
depend on the nture and complexity of the software bein dev loped.

(19Sach phase of the software development cycle ahall provide specific 9 4 o .0
attributes that shall be incorporated into verification and validation .
activitins. (10Th. documentation for each phase of the software development |0 4.0
cycle shall be reviewd and an-ioved an specified in each organization' | '. 0
software QA Plan. (An example of one such Iodel s described below:

))3 _)
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Requirm"nts

Des iqn

iplemntation

Test

Installation
and Mockout

operation nd
Maintenance

4.1 sontAR Q PLAN

(121The application of the software life cyrle to the develomnt AI/or
siso of the oftware shall be as dr cribed in the Softw re Qulity Assurance
Plan.

4.1

/I�I i�j - i - S . - . -

.
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4.1.1 (131A software CK plan shel be prepared for each oftware develcpt 1
application effort at the start of the aoftwar. life cycle. Il4)Thia plan ay 1 1|1
be prepared individually or each piece of software or ay asist as a generic 4 1.1
document to be applied to all oftware prepared within an organization. (15) .1 I
The software Q plan shall Identify:

o The softwere products to which it plies.

o The organizations responsible for software quality nd their tack*
said raponsibilities.

o Required docusntation.

o The required oftware reviews.

(16IThe software Plan should reference any standards, conventions, j4 4,.1
tewhniques. or methodoloqies which guide the software develepnnt, and
describe methods to assure- ompliance to the sn.

4.1.2 (ll7Within the software oh plan, software litecyol- managemnt shall b 17 U -1, t
descrihed. (16agsch prticipant shall present the specific software liftcycle ,a " z.
controls for their organization n their software OR Plan. 19IThe following 4'
lifecycl- el~munts shall apply, as appropriate, for the specific lifecycle I7 4 .J.2 .
sndel defined, interpreted, nd described in esch organizations software oa
plan.

4.1.2.1 equir~mnnts Phase

(20)During this phase requirements that pertain to functionality, 20 q 1.1
pPrforsance,. design constraints, attributes, and external interfaces of the -

) ~~~~~~~~) )
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coPleted softwar, shall e sPcified. docuented. Mnd reviwd. (21these
reqpirrments shall posaess th following charactsristics:

o A format MA language that a understood by the programming
organization and the user.

o Enough detail to allow for objective verification.

o PAd-ate definition to provide for the response of the software to
the identified input data.

o TM information necessary to design the software without prescribing
the software design tself.

4.1.2.2 Design Phase

(221During the design phase a software design besed on the requirnts
shall be specified. documnted. and ayatemtically reviewed. (23)lhe design
shall specify the ovetall structure (control and data flow), and the redaction
of the overall structure Into physical solutions (algorithm, quations
control logic, and data structuresI. (247he design may ncessitate the
modification of the requirements docaentation.

(25)Deslgn phase verification and validation activities during this phase
shall consist of:

o Te generation of design-based test cases.

o The review and analysis of the software design.

o The verification of the software design.

-21 14. I. z, I

'3
4, * I. 2.1
4, I.X-zl
l.I . .7

\I /I I -.& . W '

9 ..3
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4.1.2.3 Iplntation Phase

(
2 ElDuring this phase the design shall be translated into a praomsng 2 L1 ,12.3

language and the inplsnted software shall be debugged. (27ZOnly minor, if 27 II ,2.3
any, design issues shell be resolved t this phase.

(20lVerification end validation activities during this phase shall consist 28~ 4.1.2.3
of:

o The possible dification of tt cases necessary due to design
changes made during coding.

o The examination of source ods listings to assue adherence to coding
standards and conventions.

4.1.2.4 Testing Phase

(291During the testing phase the design as iplaimented in code sl he be 4,1.2,
exereised by executing the tst ease. 130ilrilure to successfully execute the
test cases my require the modification of the reqilrmnts, the design, the 30 t. Z.'
implmentation, or the test plans and test cases.

(31veritfication and validation ectivities during this phase shall consist 31 4 1 -2L
of:

o The evaluation of the completed software to a*ure adherence to the
requiremnts.

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

) _) _)~~
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4.1.2.5 Installation and 0ickout Phase

(32lDuring this phase the software b ieons part of a ystm ncorporating 3z q I 2.5
other software components, the hardware, nd po tIon data. 133)Ih. process
of ntegrating the software wth other caponents may consist of installing 33 q.I.2
hardware, nstalling the program. refotmatting or creating database, ad

verifying that all components have been Included.

(34)Testing activities during this phase shall consist of the execution of 34 Y1-Z5
test cases for installation and integration. (35test cases from earlier 3s I S
phases shall be enhanced and used for installation testing. '

4.1.2.6 Operations and Maintenance Phase

(36EDuring the operations and mintenance phase the softw ha ben 3has 3.
&Mraved for operational use. (371urther activity *hall coesist of 37 |
mintenance of the oftware to remove latent errors fcorrective lmintenance,
to respond to new or revised requirewents perfective mIntenancel, or to 38 4 .*Z*4
adapt the software to changes in the softar environwent ptiv

seintenancel. (3013Software modifications shall be a roved, documsnted. tested

tirpcluding regression testing as approprlate), and controlled In accordance

with Paragraph 5.0.

5.0 SotWAs VRIFICATf1O0 NM VALIDATION

139iVerification and validation plans by the responsible project 3 q 5*O
organization shall employ nothods such as inspection, analysis,

denonstration, nd test to assure that the software adequately and
correctly perform all intended functions, and that the software does not
perform any function that either by itself or In coabination with other

functions can degrade the entire system.

9~ ~ 9, 9
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440)VerIfication and validation activities shall be planned aW performe d 4o
relative to specific hardware configurations. 141)The mmt of
verification and validation activity shall be determined by the type nd 1 5. 0
coeplexity of the software. (42) Prior to use for a licensing activity, 4 5
verification nd w validation of the final version of the software product -

shall be accomplished by an independent individual or organization. one 43 5 0
who did not work on the original software. (43ITh. results of all
verification and validation activities shall be doaented.

144Verifieation and/or validation of computer software should be 4LI 5.0
performed in two stages:

1. By the individual generating or odifying the software

2. ay an ind-pendent Individual or organization. one tho did not work on
the original software.

(45gThe first stage should involve activities i.e., iterations of tsts y5 E.0
and runs) to arrive at a final product. 44) t is not required to document all
of the activities performed to satisfy the software developer. ' 0

5.1 VRIFICATIN.

1471vrifilction activities shall he integrated into all applicabl, phases
of the software life cycle and shall be performed to an xtant proportional to 47 5. I
the critical inportance of the software. 448)software verification shall be US r
prfoumd to assure that the softwAre requirftwts r* implemented in the is
software design, and the software design is implemented in ode. L1 S'

l4q)Appropriate wethods such as inspection, analysis, tst, or desetrstion
shall be applied to accoeplish verification objectives.

) .) _ )~~~~~~
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5.2 VAULIONol

fSOlValidation activities are performed to dnstrato that the mdel as so 5.
embodied 1* the computer software is a correct representation of the process
or system for which It La lnt d. (112his is accomplished by aocpering 51 5, :
software results egainst verified and traceable data obtained frois laboratory 5 5 2
experiients, field experiments or observations, or in situ testing.
152specitic sets of data used in the validation rocess shall be dentified
and ustificstion shall be made for their use.

1531when data are not available fre the sources mantioned above, 53 5. -Z
alternative approaches used shall be docsmanted. (5491Atrnative approaches
may include peer review and comparisons with the results of iilar nalya 54 5.1
perforwmd with verified software. (55he results of software validation shell 55 5 7.
be documntad.

6.0 sorwaZ COWlIGeLATICO FHMiAEHEH

I551A software configuration wnagement system shall be established to 5G 4.0
assurG positive dentifieetion of software and control of *11 oftware

baseline changes.

6.1 COWIGMATIM lDCT1FCAT1CN

1579A configuration baseline shall be identified at the completion of each 57 4
me pr phase of the software developmmnt cycle. (58 Approved changes to a

baseline shall F- added periodically to the baseline as updates. 591A 58 ('I
baseline plus updates shall specify the mst recent software configuration. 59j 411
(60)t1.dite shall be incorporated Into suboetent baselines. (E6lloth ( G..

)~ ~ ~ ~ ~ ~ ~ ~~~4 ).1
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baa.linea and updates 'hall be defined by their c oeoation of softweI
configuration item.

(G21A labeling system for onfiguration it_ hall be iplemmnted thati 7. 4. 1
o Uniquely identifies each configuration item or version nir.

o Identifies changes to configuration it by revision.

o Vlaces the configuration Ite, in a rlationship with other
contiguration items.

*.2 CO GR(AMArM CO4M5 COlUX.

463)Changes to baseline software configuration Itm shall be formlly 43 4 .X
documented. 64)1hia documentation *hall contain a description of the change,
the identification of the originating organization, the rationale for the I
change. and the idantiticatioa of affected baselines end software C 2
configuration item.. 165) a should be formally *valuated by a 44 4, 2
qalified individual or organization with the ability to aprove or disapprove
the proposed change. 4Sp)lAsurance shell be provided that only authorized
,hangs are made to software baselines and software configuration it_...

6.3 C IGUMATICH STAtUl ACINTI

S7)e information that is needed to manage software configuration Itm 47 4*3
shall be recorded and reported. (IO)This informstion shall include a listing
of the approved configuration Identification, the status of proposed changes
to the configuration, the implrntation status of approved changes, and all
intretion to support the functions of configuration Identification, nd
configurtion ontrol

) ) )
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7.0 U~tlatM i

(694inisnae acceptable lifecycle documentation ot cmter software 7.0
dev loped or odif eld for use on the ucce ountain Project shall be specified

in each participants software QA plants). (70PThe docntation provided shall 70 7.0
describe the following, as applicable. (71lditional docuntation may also 71 7.0
be identified in the software quality assurance plan for each Yucca Mountain
Project prticipant'a software project.

7.1 sofwm REWsIAElTS SMtIClfCAZ

1721A specific capability of software can be called a roirement only It 7Z 7.1
its achievement can be verified by a prescribed method. (73)Software 73 7.1
requiremnts documentation shall outline the requirnts that the proposed
software set fulfill. 741T e requirements shall address the following: 79 7.1

o rFnctionality - the functions the software are to perform.

o Performence h- e time-related issues of software operation such s
speed, recovery time, response time, etc.

o Duesign constraints imposed on iplemntation - any elmnts that will

restrict design options.

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

o Evern al Interfaces - interactions with other articloants. hardware.

and other software.

- a
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7.2 9orlrAM Destco vomem~Amm~

(7?SSoftwore design doctmntation is a document or series of docuents 75 7.L
that shall contain:

O A description of the major components of the software design as they
relate to the requirments of the oftware rquirments specification.

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

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

o The design described in a stnner that is easily traceable to the
software requirements.

o Co'le assessent and port documentation and descriptions of
mathetical endels and nrical methods as required by tec
pub lcat ion MUCEG-0656.

o Continuinq docimentation, code listings, and software sutery form
as rired by PANgr-0656.

7.3 soMARE I ITACTIN DocUIUtr ION

(76Any design change mede to the requirement and design phase documents 74 7. 3
shall be assessed as to the ipact on the design. 47717ho revised requirement 7*7 -7 3
and design phase docments shall be rviewwd to the sam level of review as
the original docuents. 71lhe results of this phase should be the basis for 79' 7 3
the software verification and validation plan(sO.

)... W._
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7.4 SOFTW WflhIItCATIWI AM VALIDATICH DOCUE ATIC Il

(79)Software verification and validation docurmntation shmil include a 7 9 7.4
plan that describes the tasks and criteria for accomplishing the verification g ° ?4
of the software in each phase, and the vlidation of the software. PThe- .
doceuntation shall also specify the hardware *nd system software 7 . 4
confiquration pertinent to the software. (SliThe docesntation *hall be 97. 7.
organized in a _miec that allow. trsceability to both the software
rquir-iments and the software design. (821thla docmntation will also include u3 7, i
a report on the results of the execution of the software verification and
validation activities. 4l3)This rport hall include the results of all
reviews, udits, and tests, and a sumary of the statu of the software.

7.5 U DOCUHW AT1I

(84lUser documntation shall be pr.pared in accordance with WMCEG-OU56 and g 4 7.5
shall include a description of:

o Progra considerations. options, and initialization procedures.

o Anticipated error situations and how the user can correct thee.

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

o Input and outplit options, defaults, and formats.

o System interface features and limitations.

79 ))
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o Information for obtaining uer and maintenance support.

o Sple problems.

*.0 wgv~an

(U5)Reviews at o ottvere development ectivity s11 be pertored as each
lif cycle phase is cmpleted to assur, the auleteness nd integrity of each
phase of development. 9641 1% procedures used for review shll identify the
participants and their specitic rponsibilities during the review and In the
preparation and distribution ot the review report.

ga0
g.O

1071T1 docaentation for 11 reviews shall contain a record of review
comments, a plan. and tiaetable for the resolution of the review onts. ad
the personnel esponsible for this resolution.

f833After review cinnts ere resolved, the approved docaments shell be
updated and placed under configuration managnt.

8.1 SOM ktQUfwS IEVN

197 g.O

(101The review ot software requirments shell be perfotaed at the
cospltion ot the software rqWiroments documnttion. 901hlis review shell
a*sure that the requireentr are cplete, verifiable and consistent. (91%
review shall also *ssure that there is utlicient dtail vailable to coeplete
the software design.

'Ii
891

1, 1

S. I
9.1

I A J.A....�.i

3 )3
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6.2 90AWf DgSZQ REVIEW

492IThe software design revie will e held at the Io-.lition of the
software design documentation. (93This review *holl evaluate the technical
adequacy ot the design approach, and assuro that the design answers all the
requiresents In the requirements docuentation. (tb* cplexity of the
software design my require the performance of two design reviews: one at the
coupletion of the overall software rchitecture. and the econd at the
completion o the total design.

".3
9.I
29.2

6.3 90MTM DU2QWATOM PVIW

195)The software implwntation review is an evaluation of the ampleted
requirements, design, and isplmntation process prior to independent
verification and validation.

q5

8.4 SOUME WRIFC0ticW AM VRLIDAIxh IMVzN

(96)Th software verification and validatJon review is an evaluatis of
the adequacy of verification and validation plans or procedures and coupleted
software verification and validation actiwities. 971The review results in an
a.provAl of verification and validation documentation.

I 8. 4
17 .4

9.0 DEmAC1 EPO1In; mjQ ooECTIVw A1mw

I9SA foral prorodre of software discrepancy reporting end corrective
action *hall be established. 99)This discrepancy reporting system sall be
integrated with the configration managmeent system to *sure formal
processing of discrpancy resolutions.

9 I C1.0
1 9. 0

ii
I I . . _

.) )J
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100lOOlSoftware discrepancy rorting and corrective action procederes shall
assure that, as a minim.:

o Defects are docnted and correctad.

o Defects are sasessed for criticality and impacted as previous
applications.

o Corrections are reviewed and aproved before changes to the software
conilguration areonde.

o Preventive and corrective actions provide for appropriate
notification of ffected or7anizations.

10.0 MMM COMPL AM SE ITY

IlOllPhysical dla containing the imaes of software shall be physically
protected to prevent their nadvertent damage or dagradation.

11.0 .cgUIPD SOQtwaM

(1l21procedures shall be stablished for controlling the transfer of
computer software from an outside source to a user organization and from a
user organization to an otside requesting organization. (103)Softwore
transfer requests of the organization or purchasest from an outside source
shall include arpropriate criteria to enable the software received to comply.
as smch as possible. with the requirmnts of this QA Plan and the needs of

01 10.0

10.1 11.0
163 11.0

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I I _



GA COMPUANCE CHECKLIST 
( 030

,0

GA COMPLIANiCE R( CHECKLISt
-I

P 711 I n 7 tj
_ _ _ __ -N .±U.._ "S - 2 -

Review Results Organizations Resokition
FlevtwwM%1ve0

Review RequuremenIs Der WJWSI/08-9 Rev. 2
Sat - I nsat -

Pnrn .m Par N - '- * A- In-; ---- A..._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0M V eWvf Ix _ -nwsw Irst Jl - .~~ . .. -.-. e-'Vp 11I Ivel

X

the oriniation' c uter system. (104)Thoso requirnts not et by the
softtere received hall be completed by the organiztion In the relative phase
of the software life cycle that to incomplete or. if that not possible. the
reason shall be docwsmted and _ lntained with the software and distributed to
the users.

(105lConfiquration Anaqesent chenge controls shall be etablished for
documntbi the conversion of software to be used on a computer ystem, anior
peripheral hrdware, other than that for which it ws designed. 106)
conversion includes all odifications an tests _de to Input/output or the
source oe or additional software written to run the original software on the
new systm. (107) Software conversion shall be doomtod and maintained for
the specific version of the software ad the computer ystem on which it s
installed. ftl5Software conversion chanqes shall be evaluated nd activities

rforwed in accordance with the appropriate confiqurat ton mm-oqesnt system
*leaunts.

1ot1 11.0

1C6.
oG,

107
18

11.0
11.0
11.0
1i.O

12.0 OMRtft SOrw"p APPLICATlCUS

(101O0rqaniatlons shall establish procedures for controlling the
sxpicatlon of verified and/or vlidated cpter software to technical
calculations in support of aite-characterivstion or desiqn. nalysis
performic-e aseessent, and oeration of repository structures system, and

10I -2.O

cpofnmnts.

1110)Organitations shall establish procedures for docum nting nd
revlewing oftware application nd analyses and ssuring that all result. are
accurate and reproducible. (IlMlPeqsir nts shall be established for
identifying or otherwis mrki reord copies ot all analyes suortinq
documentation. Supporting docuentation includes computer output results,

lI

lZ.0
L2.0

I
/

a - I . - . - S � a a-
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code nput data cluding data bases nd originl ources/refre oea of nd
tsopt ions ed to obtain such data, code design, user an d/or operation

manuals, verification/validation test results ard/or bnd calculations.

(112) 'echnical calculations using software shall be performd with
arplicabl* comuter codea and with software operating procedres defined
sufficiently to allow independent repetition of the entire cputation.

I P 1C7.0

I-Zoo
I)2.O

(ll31Controls shall be established ftor generatinq and docw-nting software
use to prfor thticl calculations. 1143AIll auuillary software uoed
should be Included In documntation of technical calculations performd and
should be ncluded in indepndet review as part of the calculation.

1113)A11 application* of co"tor software aell be Independently reviewed
and pproved to anure that the software elected io applicable to the problen
being olved and that all input data and assumptions are valid and traceable.

13
114

115 10

/

I - S . . J - I - I - . -
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AFPMIX t

P1 1TAI FM TM 10MTIICRT!CH or IMM
AMD ACITTES SRfT ¶0 QUALtt AJMAPM 1Wq1p19qrs

1.0 de"lRt

this Appendli provides rquiromwta for identification of struetures, system
and coqonents Iprortant to safety n the pre-cloose phase nd for Identif-
ification of the barriers Ipportant to waste Isolation In the post closure
phase which are to be listed on the o-List's nd for identification ot toe

ajor activities cndctod during ite charscterisstion, construction, oper-
at iotsg closure that relate to natural barriers important to weste isolation

and which ae to be listed on the ottelity Activities List.

2.0 UALM AMSURIS CITEIA FM LIMIMiSM

The ppose of the geologic repository progran Is to pewenently dispose
of high-level nuclear waste. In order to obtain a license tor receipt end
possession of radioactive anteril at the geologic repository. It swat be
dW mmtratd that the repository sytew will function as required to protect
health and safety of the public and the envitroent. Requirnts for
licensing a repository to set this goal are specified In 10 R Part *0.
These reiremwnts describe the perforunce objectives end other technical
criteria to ssire safe operation during waste emplcement and retrieval (it
nacesseryl. as wl as effective contaient and long-tarm isolation of vaste
following prwuent closure of the geologic repository. The OR Level I
r"yoimresnts ot this OR Pln specify the OR progrue for these Item and
related ectiwities iportant to safety and/or waste isolation to assure that

N /'N F4,S is n 1 Ie-,rnstSI)c-

of *I+CMS a~nd
J~iV(*(e.S £Ubje..a

h 'o-eA iIA!"r c

I A
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their haracteritotlon, dsiq, construetIon, and operation cawly with the
requirements of 10 Prt 60.

2.1 QUALITY ASSIM CIMPAIA TOR M 0-LIST A QALITT ATIVITINS LIST

The O Level I requirements of this Ol Plan apply to itme nd aetivities
important to safety and/or waste Isolation. A derived from 10 CPt Part 60
460.152), this O program is bed on the 1 criteria of 10 Cat Part 50
Appndix ". These criteria eddress, in qenerel trs, the basic eleents of a
OR proyrae. such an orgeniastion. desiqn control, teat control. Inspection.
and records _enagamant. As noted in 10 Crt 0.152, thes criteria are
suppl-mented as neceesary to met the specific requiroents of the repoaItory

program. In addition to the Of Level I riremont of this OR Plan, item
ipportant to afety and weat Iaolation are subject to the deign criteria of
o a 60.131(b) and 60.135 rpectively.

2.2 CkrnMtlA P nf F-O-LIST T1

Certain ites that are not important to safety and/or ste Isolation
shell also be addressed n the license pplication to *monstrst compliance
with 10 Part 60 requirement. such as those associated with meeting the
design criteria contained n 10 CrR 60.131(a) for protection of worker health
and safety. "hits. these Items are nt subject to the OR level I reqmirwmnta
of this Plan, o Level I requirnta sh ll he applied. Additional
guidance related to this subject can be found in IM -1318, (April, 1960),
paragraph 5.1(b).

Se.. PI e- Z.z 3

I
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2 3 DATA OM UZXED t0Q A 10 rt 60 SURMA 0 P00Ml

All data collection, nt-rpratatilus, nalyses, and other work to be used
to support findings related to important to safety /or waste Isolation n
the licensing process shell be t fically and procedurally defensible.
'Existing data' shall be qualified In eccordance with the requirents of
Appendix 0 of this OR Plan. n addition to existing data, seterials that
my be Important to safety and/or waste Isolation y already have been

purchased prior to isplemsntation of a 10 *F 60 Subpert 0 CA Frogram.
supprting dentation on these mtrIals leg, the twnical specifications
and A recordD hll be reviewed to determine whether they met the tchnical
and A requirmnts for their designated function. If not, they shall be

quaifiod for use to assure they will perform their intended function.

3.0 IDtMIICATION Or IT1 lVonT 10 SS?

Item iportant to sadaty are those item essential to the prevention or
mitigation of an accident that could result in a radiation dos to the whole
body, or any organ, of 0.5 rm or greater at or beyod the nearest boundary of
unrstricted area at any time until the cmpletion of perwAnent closure 410
r7 60.21. The 0.5 rem value Is, therefore, the threshold for determining
what structures, system, and coqpononts shall be on the O-LIst as item
Ilportant to safety. The rationale for placing a ystm, structure, or
enuponent on the 0-list Is to provide added assurance, via application of
riqorous A/C and design requirements, that they should perform their
desiqnated function.

See - 23

I -
'-46-. . . _ _
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1.1 Probabilistic isk Analysls (PA) ay be used to the extent practicable.
to support the dentification of strutures, systrwm, and components Iport nt
to safety In the license applation. Use of this approach for the operations
rhae- of the IoW progra is consistent with the aproach prescribed by the PA
stanctd (40 CrR Part 1911 for the overall system containeent following
"placament of wste In a geologic repository. In cases where date are
I lited, engineering jdgmnt and conservative bounding essptions shall be
.ISed. Conservative assueptions shell Include non-oxmchanistic failures here

inmt.ertion and/or ewperience are not adequate to reliably determine failure
modes nd acidpnt scenarios. Iowever, moe-nmchanistic failures need not be
considered where failure andes nd echanlm are understood nd failure rates
can he determined.

3.2 rrator actions or rrors which could Initiate accidents shall be
identilfed in PRAs or other analyses, the*e shall be controlled to minimise
the probability of occurrence. Other activities which are subject to OA ivl
I rirnents, surh as desiqning, Inpecting, and purchasing will not be
id-ntified in PIAM tt shall be controlled in eccordence with h Leve I
re.oir eemnts.

1.1 p3 shall utilize the following techniques:

1.1.1 System mdeling to depict the cowbination of safety function end
qystm sneccess or failures whieh constitute accident scenarios. tWO
n1.19in teihw- Jei- whi.-h i ny be used re event tree analysis, which
id..ntifies the awomle of *vents that way result in n accident, end fault
tee aalysis, which determine. how failures in safety system.o my occur.
iith teotweiqees re analytical tools eeich orqanizn snd characterize potential
.wcidlent in a methodical wAnner.

4- P'j-

/J
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An event-troo defines a comprehensive set of accident sequences that Po e 223
ens ses the effects of all realistic and physically possible potential 3
accidrnt, fty efinition, n initiating event is the beginning point in the

seqene. Pence, a comprehensive list of accident-initiating events shall be
.ompiled to ensure that the event trees poperly depict all important

A fault tree examines the various ways in which a system designed to

terform a safeky function can fail. *ach safety system Identified in the
event tree as involved In an accident shall be examined to determine how
failur-s of c,"vnents within that system could cse the failure o the

entire system.

It failure of a mitigating system could contribute to an off-site dose.

individual components within the mitigating system shall be revieed, using
falt tree anaiysis. to determine the efftet of their failure on perfortmuc

of the overall ystem. For *rmple, individual coonents In the ventilation
*yqtem which ay need to be analy2ed includ dprs, entors, and filters.

3.2 Consequence nalysis of accident scenarios identified in event/fault

tte analyses to detarmine the maxnt nd kId of rdionuolides which usy
i.ach the unrestricted area and contribute to an off-site do". Consequence

analysis incltdes identification of a source term for rdioactive releases and
evaluation of mehaenil for movaimwnt mnd deposition of radioactive mterials

t-leased frnm the IW facility. Sho energy. magnitude, nd ting of

radiological relVases resulting form various accidents shall be conaldered n

this analysis.

I �zA . - I - I - - -
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3.3.3 Analysis to assess the effect of uncertainties In the data bse and
uncettainties arising ftro odeling sstmptons on the PA findings. he
insights gained in the analysis bout fatures that are significant
contributors to risk can provide qualitative understanding Into system
performonce.

Aditional guidance related to the asesswnt of pre-closure accidents can ba
tound in te08a 131t. (April, 19161, paragraph 52(a).

1.4 P AJDANCY

The use of redundant structures. systae, and components is a method of
providing additional assurance that necessary safety functions ill be
'erforned if an accident occurs and that the accident dose limit will not be
*xccedd. In redundant system, the failure of one train of the system shall
not cemprise or prevent the associated safety function from being perfortsd.
ror the high-level waste repository, 10 CPR 60 60.1311bH5)1 lIi adfresse
t-Wirents for redundancy. The item needed to provide redundancy of Item
if""tsnt to safety shall also be on the 0-List.

3.5 USE 0 PMVIOMSLY ESTAULISPD OUTDCLhIS AND StANDAMS

Many guidelines and standards have ben developed in the nuclear poer
reactor rogran and other nuclear program hich ay be applicable for the

ologic repository progran. ror xample, there ar- regulatory guides
eivrin" design basis earthIakPs, floods and tornado wind velocities which
ay Ie used in the design of the ML facility and developing the 0-List.
Mille amsea of these guidelines and standards my not be directly applicabl to
a qeologic reposItory, they shall be considered to the tent practicable to
.liminstow the need to develop new asproaches

Se c. -9 ~ 2 -
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3.6 PLPVAL

The option for retrieval of waste is addressed as a pettorsance objective
in 10 CN 60.111 fbI. If rtrieval is found to be necessary, analyses of
retrieval operations shall be condeted at that time. to identify 0-List Itm.

4.0 IKlFIATctO or IThS AM ACTVITIES DWOMqT TO MTh ISMATtCN

The term 'lportant to waste solation' refers to nineered and natural
barriers that will be relled on to vet the conta-iwent and Isolation
p..rforme objectives of 10 C 60 Subpart . Pour of the perforaw ce
objectives for waste isolation after perment closure are stated in 10 CP

-L12 and 60.113 and inclde:

qronnd water travni tim

westq pacaqe contalnuent periodl

o inxios yearly rlease rate from the engineered batrier system

o the overall system prforsume objective In 10 GR 60.112 for release of
radoactive aterials to the accessible envirommont (the PA sta rd n
40 C Part 111.

The It-a and activities lyortant to waste isolation shalt include:

o C nts of the enginered barrier syst . relied on to met the
F-rforince otie.

S ~ee P'y. Z3
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o Zlemeto of the natural arrier ystem We.. ost rock, nd geochamical Se. t 2.3
retardation characteristics) relied on to eat the performance objectives.

o Activities necessary to diinstrate that the perforsunce objectives will
be et, Including collection of data to characterize the site or
r-rformnce of enineered barriers.

o Activities in the peclosura phase that could effect post-closure
perfotsnce.

The broad perfornce objectives for waste isolation provide am
flexibility in alloceting credit ung the various cponewnts of the natural
and engineered arrier systems to met each objective. For exple. a 300 to
1O0 year lifet ie for the waste packag might be achieved by a capbInatlon of
aorformance freom each of the components in the waste packa" or by a single

ccwonnt. such as the canister. The allocation of perforane amn the
various components of the natural end engieered brritr stin for each
perfornwce objective will provide the beals for detarining which barriers
are Important to waste isolation. Ferfornce asses-mnta shall b conducted
on these barriers to ascertain that those relied on will seat the waste
isolation ad containent performance objectives of 10 CO Part 0. h
initial allocations of perfornce will provide a basis for determining what
site characterization testing will be nded. The initial allocations of
g-rformanc* _n the barriers is likely to change based on the results of
prformance asossmuta using data collected during site characterliation.

It is expcted that mat of the data collected during the site
-hrateriration phase can potentially be used in the lcense application
performnce assesaunts. Curing the early phase of charscteriszation In
particular. whn little Is os albit the site and the isportanca of data
Characterizing It. data collection activities shell b controlled In I * _

- - -
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Ia.cordAnc with the CA Level I rTilrontas o this OA Plan. owever. there
fmy be cases where it la nown that data are not gded for perforw
asqesswnts, or wil1 be duplicated later in accordance with aA Level I
r,.ulreAWnta of this OA Plan and therefore would not have to be performd In
an.cordance with the OA Level I rirements at this t. Por exmple,
s.,inq tests or tests to e*amine the feasiblilty mnd appropriateness of a
data collection technique my not nd to be performed n accordance with the
OA Level I rirminmts of this CA Plan.

5.0 SUFITFAL PEMIPnMqs

A 1 LIlISE APPLICATIIm

A description of the OA progr to be applied to Itm iortant to
s*fety and/or waste Isolation shall be smitted with the license application.
th ad*esttal shall Identify the tructUresa, syst, snd conents laportant
to safety and describe the analyses used i this identification. It should
albo identify the brriers important to waste Iolation fallin under the CA
r-.gro and describe the ealuations used to Identify these barriers 110 CR
60.21c le (11)i1 . Ae ality Actlvities List, as defined n Section 10.
shoold also be provided listin jnor site characteriration, isolation,
'.-ratnn, and erforwanor confirmtion activities under the CA progrm.

5.2 SITE ClARA MIZATII PLMS

The following information related to the -List should ba sulmitted in
th. site Charaeteristlon Plan

n A dcription of the CA prorin to be applied to itam and activities
*hirinq the site charactarization phase.

-Se-e- A e- -4 2.3
'I
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SP- Rje Z3o A preli-inary O-List Identifying palor structures, !Xstt , nd
co."on9nts is"ortant to safety. engineered barriers Important to aste
isolation and the eth"dology used to develop the list.

o A list f vaor sit- characterisation activities (Ouality Activities

List) and the GA rquuirmiants which apply to thee.

o A general description of the process by which the preliminary 0-List will
bl revised as the design advances.

Plans for developis'nt and iplamuntation of a OA progr_ to dstrte that
non-0-Liat licensing tquirommnts are vat should also be described in the Site
Characterization Plan.

6.0 CDD APILCATIM OF OR WASUZS

Th 10 c 60 Srart G requiramtnts can e wat using graded OR smasures end
should be alied to itown and activities eportant to safety and/or waste
islati.n bmaqd on considerations sch as the following-

Th iact of wAlfunction or failure of the itese or the ipact of
erroneous data Associated with data collection activities, on safety or

wa te leolation.

o The cmpleulty of design or fabrication of an itm. or design and
imy.jwn- tation of test, or the niqueness of an item of tst.

o The syecisl controls and surveillance needed over processes, tsts, and

.quirw-nt.

'I
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. The d~grve to thich functional complime ean be donstrated by

inpection or tat.

n Thp qnality history and drgreo of tmndardiiation of the item or test.

lno*.. Additional quidance related to this subjeet c be fpd in 1 1G-1310,
'T~MMCAL OSrTTIC ORY ITs ACrVrTfES IN Tl9 Mt-lM RMTA GWtLOIC
PFPS11TY PRoGw SU.Y!T T0 VUALITY ASSUWMM REP0!PUISZ (APRIL, 9").
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PSMIDIX

ROIPETM FMlR 1fuR P

1.0 Ceneral

This appendix provides the riruuents regarding the applicability of
peer reviews, the structure of pr review groeps, aceptability of

peers, ad the conduct and dociwentation of per reviews.

2.0 APPUTCARILITT OF F3 INEVW

2.1 4IA peer review shall be used hea the sdeqnacy of lforuation q.,

data, interpretations, tt results, design assuptions, etc.) or the
suitability of procedures ad methods esseatial to showing that the
repository systee meets or exceeds its pfarmace rutewnta with
respect to safety and waste solatio cnnot otherwise be established
throogh testing, aIternate calculations or reference to previously
ostablished standArds and practices.

I 2,I

2.2 121n genral. the following conditions are indicative of situations in
which a poor review shall be considered:

a. Critical interpretations or decisions will be ande in the face of
significant uncertainty, including the plannilq foe data
collection, research, or exploratory tsting.

h. Decisions or interpretations having significant inpact on
prforwmtco assessment conclusions will be nude.

£ - .1 �
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a. Iovel or beyond the state-of-the-art testing, plans mid procedures,
or analyses are or will be utilised.

d. Detailed technical criteria or standard Industry proe dures do not
exist or are being developed.

e Results of tests are not rproducible or repeatable.

f. Date or nterpretations r- mombiquous.

g. Data adequacy is qestionable--such as, data ay not hve been
collected in conforince with n established O program.

2.3 (31A peer review shall be used u the adequacy of a critical body of
inflution can e established by alternate wts n, but thee Is disagreeent
within the cognizant technical cmity regarding the applicability or
Aropriateness of te aitereste _ans.

1.0 ST"".11t Or PR "MIEW C P

(SiZhe nWber of peer cmprising a per review group shall vary comensurate
with th- following:

A. The oampleity of the work to be reviewed.

a. Its iportance to establishing that safety or waste solation
perforwvia goals are let.

(. The nubr of tchnical disciplines involved.

3 2.3

if 3.t

'I
.1 - a I~ - - - --
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D. T dree to which uncertainties in the data or technical asroach
exist.

C. the xtent to which differing viewpoints are stronqly hld within

the applicable technical and scientific co wity concerninq the

issues under review.

1.2 (5i'he collective technical expertise md qualifications of peer review 5 3.
qrosop obers shall span the technical Issues end areas involved in the work

to be reviewd, including any differinq bodies of scientific tho"ht. ()he G 3.
pitential for technical or orqnitstional partiality shell be iniuised by 7 3 Z
selecting peers to provide a blanced per review group. (technical areas

More central to the work to be revi wed shall receive proportionally ore

r-prosentattion in the peer review group.

4.0 ACCPS ILm or PVs

4.1 (RlTh thnieat qualification of the peer reviewers, n their rview |

Areas. shall be et least equivalent to thet neded for the original work under 4
review and shall h the pry consideration La the selection of per 4
reviewers. (S9lach peer *hll have recognited and verifiable technical
t-41dnt -Iss In the technical area that the peer bas ban selected to review.

4.2 i1OlP9bov ofr he peer review group shall be independent of the original
woik to be rviewed. iiIndepandence in this case mnn that the peer a not 0

involved as a participant, supervisor, technical reviewer, or advior the Ii 4-2
work bing r"viewed, d to the extent practical, has sufficient freedom r

fin.iing considerations to ssure the work i i partially reviewed. (12 n som e.
,A%.a (i.e. fundiny considerationsl it my be diffkault to et the 13 I .%
independence riteria without rledcing the tech 1nia quality of the peer

review. (I3lIie the Independence criteria cannot be et, a docnted

rationale shall be ncluded in the per review report.
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.0 Pm ntv P:sSS

5. 1 (141 Since th pr review process y vary from cose to case a pr
r-vlew plan shall be prepared prior to initiating a peer review. (Ilh per
-viw pl n shall describe the work to be reviewed, the size and spectrm of

the peer review group and the auqqsted mthod nd schedule ncessary to
produce a per review report.

5.2 (16ITh. peer review group shall evaluate and rport on:

I5

'4

5.1
5.1

5,2.

a. Validity of assunptions.

b. Alternate interptetattone.

c. Uncertainty of results nd consequences if incorrect.

d. Apropristomess and llsmitations of oethodology and procedures.

o. Adequacy of aplication.

F. Acet of calculations.

h. Ado-rmV , rquirevmnts and criteria.

q. Validity of conclusions.

E1t71bctowsnitation shall be preparod to indicate the results of nmting.
d.liberations, and activities of the peer review process. 1~7 15.2.

a - I I - I - a * - a -
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6.0 P PLIVtMIt VOft

6.1 UlilA report docimmenting the results of the peer review shall be prepared
^nd issued under the direction o the peet review p rirpron and sholl
be signed by each per review eup wber. (111t pr review report shall
include the followinqa

19
IS

GDl
(1i

a. A clear description of the work or Iasu that was per reviewed.

b. Conclusions reachd by the pr review process.

c. Individual statreAnt8 by pr review qroup .iers rflecting
itsenting views or addititonal coawents. as appropriate.

d. Listlng of the peers and the tc--Ical qualification and evidenc
of in 1 endenc for each peer, including potential technical and/or
organlzatlonal partiality.

Note Additional uidance related to this subect cn be found in MPM-1297,
IPrm PE"IEW FM hIGH MLA EWEIAR tm tRtlS (? At,
l9041.

/
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APPITMIX t

FOP T 1U~ PJlM6fS FOR STUDI Nov t S do1e. -e, A S 4J
1.0 Puroso and biectives of Studies: Stud P1.th.

1.1 (lDescribe the inforpation that ill be obtined in the study.

rliefly discuss how this Infowaetio will be used; and

P.2 (21Provide the ratiooale Od ustification for the information to be
cktained by the tuly.. 3)1t can be justified by: 1) a perforwunce oal nd a
confidenc, level in that goal (developed via the perforsence allocation

procnss and results that will be described elsewhere in the Se); 2) a design
onat and a confiden level i that goal deiq go ls beyond those related to

"rrforweoce issues): 3) direct eral, State, ad other regulatory
r ovireownts or specific tudles. (uhere relevant pforpsince or design
s.ata actuallyapply at a higher level than the study (e.g., where the goals

at.piy to a group of studies). describe the relationship between this study 1A
that higher level goal.

'.0 ational for Selected Study:

Z. I (iProvide the rationale and justification for the selected tts and
analyses including standard tests). I) tndicate the lternative test and
analytical thods from which they were selected, including options for type
of test. instrisentaton. data collection and recording, and alternative
analytical pproahes. (Describe the advantages and litations of the

-or ievs opt ions and

. - a 
a~~~ - -

.
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See." t z32.2 (f)Provide the rationale for the elected mtaibar, location, duration, nd
tiing of tests with consideration to various ouroes of ucertainty (q.,
kest ethod, nterference with other tests, nd estimated parinter
variability). (9inis rationale should also identify reasonable alternatives,
mumarig reasons for not *iecting the" alternatives, and reference if
available, repnrts which evaluste alternatives considered.

2.3 1 lO)tscribe the constraints that xiet or the study, And esplain how
these constraints affect selection of test vothods and analytical approaches.
EillFactors to be considered nclude:

a) -otential iacts on the site from ttings:

b Whether the study needs to simlet repository conditions:

el Pequired accuracy and precision of prmters to be measured with

test inst rinntat ion:

dl Limits of analytical methods that will use the lnforsetion frm
the tests:

P.) Capability of analytical metbods to support the study:

f) tim required versus tie available to complete the study:

gp "h scale of the pn-omena, especially the luitetione of the
equipmnt relative to the scale of the phencwme to he easured
and the applicability of studies conducted in the laboratory to

the scale of the phen mna in the field:

I

I

a - a - a - . - .. -
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h) Interrelstionsips of tests Inolving ignificant interferece
with other tests and how plans have ba designed or qencd to
address itch interference: and

1) Interrelationships Ibolving significant Interference ng tests
snd tSr design ad construction, as appropriate (roftr to Section
6.4 of the SQ or its reference. for erecific Eff design Inform-
tlon)/

3.0 Description of Tests end Anatvs:

3. 1 (121Since tudlee are comprised of tests and anslys provide for each
type of test:

a) Dtescribe the general approach that will be used ia the tst.
Describe key prateters thae viir be nessured in the test nd the
esperixintal conditions wider which the teat wili be conducted.
Indicate the' nuber of tests and their locatione (e.g.. spatial
location relatie to the site, MS? elemt, repository layout
atratigraphic units, depth, nd test location);

b) SWenrise the test methode. Peferenc my standard procedres
1e.q.. As?". APR) to be used. If y of the prceure to he used
are not standard, or if a standard procedure will be odified.
swuamrize the steps of the test. how it will be -odiflied. nd
r'frence the tedwnlc-l procedures that will be followed during
the test* It procedures ar. not yet available, indicate mhn they
will be AwailsIi4. Indicate the level of quality assurance nd,
provide a rationale for any tsts which are not d to be O
lw-IV . Reference the licable pecific OR reqnirients that
will b applied to the tst:

'see Rn - Z'3 9'3e.

/
/
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c) Specify the tolermnce, acracy, and precision rquired In the

test. where appropriate:

d) Indicate the range of pect d resultr of the test nd the basis
for those expected results;

et List the eqmi~wnt required for the test and descri briefly any

such quipent that I special:

f I Doscribo techniques to be used for data reduction nd nalysi of
the results:

9 Discuss the representtiveress of the including why the test
results re considered rpresentative of futurt conditions or the
spatial variability of ewlting conditions. Also Indicate lmit-
ations ad dvertainties that will apply to the ue of the results:

h) provide illutrations ruch as no". cros. sections, mnd facility
deosgn drawimg to show the locations of testa mid schmtl

layouts of tests, nd

-I peletionhip of the test to the set perforence goIs ad
ontidnce levels.

3.2 4l31For each type Of analysis:

aI state the purpse of the anelyis, indicating the testing or
design ectivity teing sported. Indicate what conditions or
eniroewnts will be evaluated nd mny sensitivity or uncertainty
analyses that will be perfoasd. Discuss the relationship of the

analysis tb the set perforance goals ad confidene levels:

I - .5 a� &� & I. - I -
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Sc P-Je 31b) Describe the Pothods of analysi including ny analytical
expresslons and nunaricat odel. that will be eaployeds

c) Itafoence the technical procdure dur nt that will be followed

during the analysls. If procedures ar not yet available,
indicate When they will be available. Indicate the lvel of
quality assurance that will be applied to the analyal and provide
a rationale for any analyses that are not judged to be OR level 1.
Reference the pplicable O reqirents.

di Identify the data input requirnta of the analysls

a) Decribe the epacted output and accuracy of thia analyIrs and

fL Describe the repeetativesr of the analytical arproech (e.g..
with reapct to apatial variability of existing onditlona ad
future condition.) and indicate limitations and uncertaintles that
will apply to the raults.

4.0 AlMication of Reasults

4.1 (14lfrtefly discucs where the results from the tudy will be aed for
the upport of other tudies perforemnce assaaant, design, and cbaract-

erization studies)

4.2 (1511ro performce assesawnt uses, refetr to peciflo perforsubc
assessment analyses deacribed in Section 8.3.5 of the 9M) that will ma the
information produced frow the studios described above, and refer to any m of

the rults for model validation:

(V
t.� ii. . . - a
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(
4.3 161Tocr design uses, refer to or describe. Were the Infozestlon

from the study described shoe will be aed in construction eqi et design
and dlapent. and engineering syatme design and dewelopmset oo.,., waste
package, repository etowered barrier., and shafts mi borehole sahi: and

4.4 1173for characteriatio us.., refer to, or describe. wher, the
Inforation from the study described aboe will be used i pl lbig other

eharacterization activitieg.

Schedule and tilestones:

5.1 1I1)Provide the duratioe of and interrelationships ann the
principal activities associated with conducting the study eg., preperstion
of test procedures, test pet-p, testing data analyses, preperation of
reports). and indicate the key milestones including decislon points associated

with the study activities:

5.2 4li9Iescribo the tinting of this study relative to other studies and
other program activities that will affect, or will be affected by, the

schedule for ecpletion of the sbhject study: mwd

5.3 (20Oltea for activities or milestones including duration ad
inter-relationthip., for the study plans will be provided. hese should
reference the waster schedules provided in Section 8.5 of the S.

'S C- C- P-J, 'e' -2- a �
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