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YUCCA MOUNTAIN PROJECT OFFICE (PROJECT OFFICE) APPROVAL OF THE REYNOLDS
ELECTRICAL & ENGINEERING CO., INC. (REECo) YUCCA MOUNTAIN PROJECT QUALITY
ASSURANCE FROGRAM PLAN (QAPP), REVISION 7, (568-DOC-115) (NN1-1989-1054)

Reference: Letter, Fox to Blaylock, dtd. 12/23/88

The Project Office has completed its review of Revision 7 to the REECo QAPP.
The Project Office has found the subject QAPF revision to be consistent with
the requirements of the Yucca Mountain Project Quality Assurance (QA) Plan
(88-9), Revision 2, and approves it for use on the Yucca Mountain Project.

Upon receipt of this letter, please submit a controlled copy of the REECo QAPP
and all controlled documents that implement this plan (e.g., instructions,
procedures, and drawings) and revisions thereto to the QA Support Contractor
and Yucca Mountain Project QA Office for reference and use.

Your cooperation regarding this matter is appreciated. Should you have any
questions, please contact Albert C. Williams of my staff at 794-7591 or
Kent B. Johnson of Science Applications International Corporation at 794-7751.

/1 htteare

James Blaylock

Project Quality Manager
YMP:JB-1719 Yucca Mountain Project Office
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REVISION 7
INTRODUCTION

REECo is the prime contractor to the U.S. Department of Energy (DOE) at the
Nevada Test Site (NTS) providing support for subsurface and surface construction,
drilling, and mining. REECo assists in the operation and maintenance of the site
facilities and provides procurement activities for the Yucca Mountain Project (YMP)
when requested. The REECo Quality Assurance Program Plan (QAPP), describes
the policies and methods used by REECo to conduct quality related activities in
support of the Yucca Mountain Project.

This document provides the Quality Assurance Program Plan to implement the YMP
Quality Assurance (QA) Plan, YMP/88-8, Revision 2. [t ensures that adequate
quality assurance measures are applied and that records provide traceability for
those activities of the YMP that are controlled directly by REECo.

The Reynolds Electrical & Engineering Co., Inc., Quality Assurance Program Plan
(REECo QAPP) is issued as a controlled document. It contains a separate cover
sheet, a revision record, and a table of contents. As revisions are issued, the
revision record, the table of contents, and applicable portions of the QAPP will be
updated and issued to all holders of the controlied document.

Changes to this revision are indicated by a vertical line in the margin. This revision
reflects the change from the Nevada Nuclear Waste Storage Investigations (NNWSI)
designation of the Project to the Yucca Mountain Project (YMP) in all such
applicable references.
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REVISION 7
POLICY

REECo considers quality assurance an essential element of all of its Yucca
Mountain Project activities. The Quality Assurance program for the YMP is based
upon the YMP Quality Assurance Plan, YMP/88-9.

It is REECo's policy to apply an approach to quality assurance that recognizes the
importance of radiological and nonradiological safety related operations, and that
assures that activities affecting quality, safety, reliability, and maintainability during
design, procurement, construction, test, storage, or other DOE-directed REECo
functions are conducted in accordance with established procedures and specified
requirements. This approach is designed to ensure that each activity is assigned a
level of quality consistent with the relative impact and/or importance to the project
and that it is implemented in accordance with that assigned level. The YMP Project
has designed the quality system to provide three QA levels of activity: Quality
Assurance Levels |, ll, and Ill. These are defined in Section ll, Quality Assurance -

Program.
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SECTION |
ORGANIZATION
1.0 GENERAL

REECo operates as the prime support contractor to the U.S. Department
of Energy’s Nevada Operations Office (DOE/NV) and is under the direction of the
Nevada Test Site Office (NTSO), and the Yucca Mountain Project Office (YMPO) for
logistical and functional operations at the NTS. In matters of quality policy, REECo
interfaces with DOE/NV, DOE YMP, and DOE/NTSO in the establishment of a
consistent quality assurance approach to the problems of the YMP activities. An
organization chart indicating these interface relationships is shown in Figure 1.

Within the Company, REECo has chartered a separate entity,
REECo/YMP Quality Assurance, which reports to the Technical Project Officer
(TPO), to guide, direct, support as appropriate, and monitor the quality activities of
the various functional organizations. Personnel assigned to REECo YMP Quality
Assurance occupy full time dedicated QA positions.

The organizational structure depicting those positions responsible for the
management and implementation of the REECo Quality Assurance Program and the
relationships of those individuals and/or organizational elements responsible for the
performance of activities affecting quality is shown in Figure 2. REECo may
delegate to others the work of establishing and executing the Quality Assurance
(QA) program, or any part thereof, but shall retain the responsibility therefore.

1.1 GENERAL MANAGER

The General Manager has overall responsibility for the REECo Yucca
Mountain Project Quality Assurance Program, furnishes program guidance and
delegates responsibility and authority to the YMP Division Manager for all
YMP-related tasks.

1.2 YMP DIVISION MANAGER

The YMP Division Manager also functions as the Technical Project
Ofiicer (TPO), reports directly to the General Manager, and is responsible for all
YMP activities. The Division Manager/TPO is the one point contact between
REECo, the DOE, Participating Organizations and other Support Contractors on all
Project activities, and functions in the same capacity for all REECo internal
organizations. The TPO is responsible to the YMPO Director to ensure that the
Project activities for which REECo is responsible are performed in accordance with
project requirements.
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1.3 YMP QUALITY ASSURANCE MANAGER

The YMP QA Manager reports directly to the YMP Division Manager/TPO
and is responsible for the Quality Assurance Program. He supervises the activities
of the Project QA Organization and establishes standards of quality. He provides
guidelines for designing and developing quality activities, assists others in
implementing those activities, and audits the Project Quality Assurance Program. In
addition, he maintains a Quality Assurance Reporting System, conducts special tests
and certifications as necessary, represents the Company in quality interfaces with
other agencies and contractors, and provides quality training and familiarization, as
necessary. He provides for the performance of periodic audits, and maintains an
ongoing surveillance of the achievement and maintenance of quality.

1.4 YMP DEPARTMENTS

All REECo departments participating in the YMP interact with each other
to perform tasks identified by work order, QAL, and WBS number. All tasks are
performed in accordance with Project Administrative Procedures, this QAPP, and
implementing procedures. The following departments provide support for
accomplishing project tasks. Their organization structure, lines of communication,
authority and duties of persons and organizations performing activities which affect
quality are as delineated. Organizational reporting is as indicated:

Occupational Safety & Fire Protection - The manager of Occupational Safety & Fire
Protection Services is responsible for the REECo Safety program as it applies to the
Project. Personnel within this department performing project activities report to their
department manager who in turn reports to the TPO. As a minimum, personnel
working on the Project are responsible for non-radiological safety.

Personnel - The manager of the Personnel Department is responsible for developing
and implementing training programs as required for the Project. In addition this
department is responsible for the verification of education and experience
requirements of personnel performing activities on the project which affect quality.
Personnel performing Project activities report through the department manager to the
TPO.

Power, Electronics & Communications - The manager of this department is
responsible, as a minimum, for the requisitioning, inspection, installation, and
maintenance of power and communications requirements for the Project. Personnel
within this department performing assigned YMP activities report to the department
manager who in turn reports directly to the TPO on YMP activities.

Supply & Property Management - This office is, as a minimum, responsible for
operating and maintaining warehousing functions, i.e., receiving, handling, storage,
and issuance of items for the Project. Personnel performing these activities report
to the YMP Logistical Support department manager who in turn reports to the TPO.

Me07B-2
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Procurement - The Procurement Section is, as a minimum, responsible for ali
procurement activities pertaining to the Project and performed for REECo, NTS
Contractors, and the DOE/YMP. Personnel performing these activities report to the
YMP Logistical Support department manager who in turn reports to the TPO.

Subcontracts - This section is responsible for the administration of subcontracts for
the Project. Department personnel performing these activities report to the YMP
Logistical Support department manager who in turn reports to the TPO.

YMP_Information Management- This department is responsible to the TPO for
administration of the records management system for the Project. Department
personnel performing the review, indexing, storage, and other required tasks for the
maintenance, storage, and retrievability of project records report to the department
manager who in turn reports to the TPO.

Physical Standards Laboratory (PSL) - The manager of the Quality Assurance
Division (QAD) is responsible for activities and administration of the Physical
Standards Laboratory. For performance of PSL activities pertaining to the Project
he reports to the TPO. PSL personne! performing calibration of physical standards,
i.e., MASS, flow, temperature, etc., for project participants report to the Section
Chief in charge of the PSL who in turn reports to the division manager.

Weld Laboratory - The manager of the Quality Assurance Division (QAD) is
responsible for Project activities performed by the Weld Laboratory and in these
matters reports to the TPO. Such activities as qualification testing and certification
of NTS welders are performed by Weld Laboratory personnel who report to the
responsible Section Chief within the QAD who reports to the division manager.

FOD/DOD - The department manager is responsible for supporting, as a minimum,
Project activities in G-Tunnel, i.e., prototype testing, and maintenance of the Climax
facility. Personnel performing Project activities report to the department manager
who in turn reports to the TPO.

Surface Drilling - This section is responsible for supporting, as a minimum, YMP-
drilling progranty requirements as defined by the YMPO. Personnel performing
drilling activities report to the YMP Construction department manager who in turn
reports to the TPO.

Operations Equipment - The department manager is responsible for Project activities
performed by the department. As a minimum, Operations Equipment specifies,
procures, and maintains major equipment used on the project. Repair, electrical,
and machine shop capabilities are available to support Project requirements.
Personnel performing such activities report to the department manager who in turn
reports to the TPO.
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Environmental Sciences (ES) - The department manager is responsible for the
administration of an Industrial Hygiene Program for the Project. A manager of
Industrial Hygiene reports to the ES Manager. Personnel performing department
activities of Industrial Hygiene report to the department manager. The ES
Department Manager reports to the TPO for Project activities.

YMP _Construction - This department provides support to the YMP for surface,
underground, and construction engineering as well as surface drilling. Personnel
performing these activities report to the department manager who in turn reports to
the TPO.

YMP Control - This department provides support to the YMP in the areas of
estimating, scheduling, material control, and cost control. Personnel performing
these activities report to the department manager who reports to the TPO.

Training - The Training section is a part of the YMP Logistical Support Department
and is responsible for the training of YMP personnel to the Project plans, policies,
and procedures as required. Personnel performing training actlvmes report to the
department manager who reporis to the TPO.

YMP _Quality Assurance - This department is responsible for administering the
REECo/YMP QA program. Department personnel performing these activities report
to the Project QA Manager who reports to the TPO.

General Notes:

1. The above listed department managers, which provide matrix support, respond
administratively to their respective Division Manager. For YMP activities these
division managers report to the TPO providing their divisional matrixed support as
required.

2. In all QA matters pertaining to the Yucca Mountain Project, all REECo personnel
have direct access to the Project Quality Assurance Manager.

1.5 PROJECT PARTICIPANTS

REECo interfaces with the project organizations listed below in the
manner delineated, as a minimum, and depicted organizationally in Figure 1.

Lawrence Livermore National Laboratory {LLNL) - REECo supports LLNL in the
Spent Fuel Test-Climax demonstration experimients, and future requirements as
made evident by project requirements. This includes the transportation and
maintenance of Casks and the Climax facility.

Los Alamos National Laboratory (LANL) - REECo supports LANL who is acting as
fead technical organization for the Exploratory Shaft. This includes the review of

study plans and supplying expertise in the area of shaft construction, drilling, and

mining.

-4-

M607B-2



968-DOC-115
REVISION 7

Sandia National Laboratories {SNL) - REECo provides G-Tunnel support to Sandia
for performance of their responsibilities in the area of prototype testing, thermal and
mechanical properties of host rock, and in other areas as made evident by project
requirements. REECo support consists of providing the mining support of men and
equipment for accomplishing Sandia’s assigned tasks.

United States Geological Survey (USGS) REECo provides drilling support to the

USGS for site characterization of geology, hydrology, tectonism, volcanism, and
seismicity. Additional activities performed for the USGS are procurement,
transportation of core, and maintenance of facilities.

EG&G, Incorporated - REECo interface with EG&G on the YMP by utilizing EG&G
calibration services for electronic test and measuring equipment.

Science Application International Corporation (SAIC) - REECo interfaces with SAIC

in the areas of quality assurance, records management, exploratory shaft facility,
and other technical and management support services, as required, and for which
SAIC is responsible to the DOE/YMP.

Fenix and Scisson, Inc. (F&S) - REECo interfaces with F&S, the architect-engineer
(A-E) for drilling and mining for the Project by providing, as a minimum,
procurement, calibration, and drilling program support.

Holmes and Narver, Inc. (H&N) - REECo interfaces with H&N, the architect-engineer
(A-E) for above ground facilities for the Project by providing, as a minimum,
procurement and calibration services. In addition, REECo will provide samples to
the H&N Materials Testing Laboratory and obtain H&N services for the radiographic
inspection of weldments.

Yucca Mountain Project Office (YMPQ) - This office of the Department of Energy
(DOE) is responsible for management and direction of all programmatic activities.
REECo interfaces with the YMPO to provide subsurface and surface construction,
mining, and drilling support services. For the Project REECo assists in the
operation and maintenance of the site facilities and provides procurement and
logistical services as requested.

2.0 QA FUNCTIONS

The QA functions are those of assuring that an appropriate QA program
is established and executed effectively and of verifying, such as by checking,
auditing, surveillance and inspection, that activities that affect the quality functions
have been performed correctly. The persons and organizations performing QA
functions shall 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 the solutions through
designated channels; to verify implementation of the 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

-5-
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includes the ability to stop (or cause to be stopped) unsatisfactory work through
established channels. Such persons or organizations shall have direct access to
responsible management at a level where appropriate action can be effected and
shall report to a management level at which this required authority and
organizational freedom are provided, including sufficient independence from cost and

schedule.
2.1 DEDICATED QA POSITIONS

Fuil-time dedicated QA positions have been established by REECo. The
person responsible for directing and managing the overall QA program is identified
and has appropriate organizational position, responsibilities, and authority to exercise
proper control over the QA program. These positions are occupied by individuals
with appropriate management and QA knowledge and experience. They shall be at
the same or higher organization level as the highest line manager responsible for
performing activities affecting quality and sufficiently independent from cost and
schedule. Personnel in these positions have responsibility for approval of (1)
QAPPs, changes thereto, and interpretations thereof and (2) implementing
procedures and all changes thereto. This position has effective communication
channels with other senior management positions. Personnel in these positions
shall have the responsibility and authority to verify the adequacy and effectiveness
of QA plans, requirements, and QA program implementation by REECo and its
subordinate organizations. These personnel shall not be assigned duties that would
prevent full attention to QA responsibilities or that would conflict with the reporting
and resolution of QA issues and problems.

2.2 AUTHORITY

Authority for the resolution of disputes involving quality arising from a
difference of opinion between QA personnel and others shall be identified. This
authority shall include the ability of QA personnel to elevate the resolution of
disputes to progressively higher organization levels through established channels
including the YMPO PQM, if the dispute cannot be resolved within the organization.
Within REECo access to the Project QA Manager and the TPO is provided. The
YMPO PQM may be utilized to resolve disputes between participants.

2.3 ORGANIZATIONAL STRUCTURE

Because of the many variables involved, such as the number of
personnel, the type of activity being performed, and the location or locations at
which the activities are to be performed, the organizational structure for executing
the QA program may take various forms provided that the persons and
organizations assigned the QA functions have the required authority and
organizational freedom. The QA responsibilities of all organizational elements
depicted on organization charts shall be described.

M607B-2
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3.0 QUALITY ASSURANCE PROGRAM PLAN

This Quality Assurance Program Plan (QAPP) shall apply to all items and
activities of REECo affecting quality. The organizational structure and the
responsibility of assignments shall be clearly established such that certain results, as
described below, are obtained.

3.1 ACHIEVEMENT AND MAINTENANCE OF QUALITY

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

3.2 VERIFICATION

Quality achievement is verified by persons or organizations not directly
responsible for performing the work. Verification of conformance to established
requirements {acceptance) is accomplished by individuals or groups within the PQA
organization unless specifically exempted elsewhere in this document.

4.0 MULTIPLE ORGANIZATIONS

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

4.1 DOCUMENTATION OF INTERFACES

The external interfaces between organizations and the internal interfaces
between organizational units and changes thereto shall be documented. All
interface responsibilities shall be defined and documented. Interfaces between the
YMPO, the Participating Organizations, and the NTS Support Contractors shall be
described in this QAPP. (See Figure 1) From an overall YMP standpoint, these
interfaces are exchanges of technical requirements of work to be performed and
liaison until completion of work. The DOE/YMP Administrative Procedures (APs)
provide the implementing interface controls utilized by all of the Project participants
while REECos implementing procedures describe the methods of conducting
inter-organization interfaces.

The organizational structure for executing the QA program is described in
this QAPP. The Technical Project Officer of REECo is responsible to the
DOE/YMPO Director to ensure that the Project activities for which he is responsible
are performed to this QAPP and implementing procedures that are consistent with it.

M607B-2
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SECTION Il
QUALITY ASSURANCE PROGRAM

1.0 EXTENT OF THE QUALITY ASSURANCE PROGRAM

REECo has developed this Quality Assurance Program Plan which
provides the description of the QA program and indicates the commitment to the
applicable Project QA requirements. The QAPP includes consideration of the
technical aspects of the activities affecting quality and is generated by the QA
organization with assistance from the technical staff. The QAPP provides instruction
to implement and apply the QA requirements to the technical activities of the
Project. 1t is planned, implemented, and maintained in accordance with YMP/88-9
and is consistent with and addresses all of the applicable requirements.

The hierarchy of criteria applicable to the Project are shown in Figure 4
of the Organization Section of this document. With exception of the CFR, where
deviations between the requirements of the documents referenced in that Figure and
this QAPP exist, the requirements of YMP/88-9 shall prevail. All quality-related
activities conducted by REECo shall be performed in accordance with this document
and the implementing procedures (QPs).

The QA requirements of this document are binding to REECo personnel,
and methods are herein incorporated to pass the appropriate QA requirements to
subtier contractors. This program is required to be reviewed and approved by the
YMPO, and all changes (other than editorial) must be subject to the same level of
review and approval as the original program.

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. Management above or outside of the QA organization shall regularly
receive information as to the scope, status, adequacy, compliance, etc. of the QA
program.

1.1 QA CRITERIA
The QA Criteria and specific requirements associated with these criteria
have been adapted to Project activities through this QAPP. When a specific criteria

is not applicable to REECo'’s activities, it is noted in this QAPP and recorded on the
checklist required in paragraph 1.2 below with justification for its exception.
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1.2 CONTENTS OF THE QAPP

The Quality Assurance Program of Reynolds Electrical & Engineering Co.,
Inc. (REECo) consists of the QAPP plus appropriate implementing procedures
required to provide and implement control over activities affecting quality. The
control shall be consistent with the importance of the activity. These procedures
shall be developed by qualified personnel and be reviewed and approved by the
cognizant QA organization prior to implementation to assure that they meet all the
requirements of this QAPP.

This QAPP shall be submitted to the YMPO for review and approval prior
to implementation and shall include a checklist based on YMP/88-9 which identifies
how and where each requirement of this document is addressed. This QAPP shall
be reviewed, comments resolved, and the document approved by the YMPO within
a timely manner.

1.3 QAPP VERIFICATION

Assurance that the QA requirements have been adequately addressed
and effectively implemented will be provided by the YMPO with support from the
SAIC/T&MSS Project QA department during the review and approval of this QAPP,
monitoring and surveillance operations, and audits of activities. REECo's
management shall also monitor their respective QAPPs through internal audits to
assess the adequacy of their program and assure its effective implementation.

1.4 USE OF DATA NOT GENERATED UNDER QA CONTROLS

The QA program for the YMP provides for the acceptance of existing
data for use in licensing activities that were not generated under the controls of a
QA Program which meets the requirements of 10 CFR 60, Subpart G. Specific
methods for acceptance of this information are contained in YMP Administrative
Procedure 5.9Q. This procedure shall meet the requirements of NUREG - 1928
"Qualification of Existing Data for High-Level Nuclear Waste Repositories” (February,
1988). These requirements are contained in Appendix G to this QA Plan. Once
accepted, this existing data is classified as "primary data” for licensing purposes.

1.5 APPROACH TO QA

The YMP uses an 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
or 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,
nonradiological health and safety, the U.S. Nuclear Regulatory Commission (NRC)
licensing requirements, the operability and maintainability of the repository, costs,
and schedules. The Participating Organizations or YMPO shall identify the

RN
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appropriate quality assurance levels for all items and activities that affect quality
associated with site characterization, facility and equipment construction, facility
operations, performance confirmation, permanent closure, and decontamination and
dismantling of surface facilities. Once assigned, the QA level for a particular item or
activity shall be applied by all Project participants involved in the activity.

1.6 APPLICATION OF QA

REECo has established this QAPP to comply with the requirements of
YMP/88-9. This QAPP assures that procedures required {o implement the
requirements of this document are properly documented, controlled, and mandated
through a policy statement or equivalent document signed by a responsible official.
This QAPP shall be applied throughout the life of the Project in accordance with the
established policies, procedures, and instructions. This QAPP applies to all items
and activities affecting quality. It also shall identify the major organizations
participating in the project and the designated functions of these organizations. This
QAPP 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 ail prere-
quisites for the given activity have been satisfied. The program shall take 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 shall provide for indoctrination
and, as necessary, training of personnel performing activities that affect quality to
assure that suitable proficiency is achieved and maintained.

2.0 APPLICATION OF GRADED QUALITY ASSURANCE
2.1 SCOPE
2.1.1 EXTENT OF APPLICATION

The requirements of this section are applicable (as defined herein) to all
items and activities that affect quality during geologic repository site characterization,
facility and equipment design, procurement and construction, facility operation,
performance confirmation, permanent closure, decommissioning, and dismantling of
surface facilities. REECo will follow the YMPO administrative procedure for the
application of graded QA (assignment of QA Levels).

The preparation of administrative and management planning documents
shall not require QA level assignments, except for project leve! documents which are
specifically required by the Nuclear Waste Policy Act of 1982 (as amended), or are
required for licensing. In addition, procurement of administrative items (i.e., office
supplies) do not require QA level assignments.

-14-
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2.1.2 PURPOSE OF A GRADED QA PROGRAM

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.

2.1.3 DETERMINATION OF THE DEGREE TO WHICH APPLICATION IS
NECESSARY

This approach involves (1) identifying those items and activities whose
failure could cause undue risks to the public and facility personnel or extended
interruption of facility operation with critical economic losses, or both, and (2)
ensuring that these items and activities are covered by a commensurate QA
program. Alternatively, an item whose failure or malfunction could result only in
operational inconvenience or negligible economic loss may deserve only a quality
inspection by the purchaser upon the delivery of the item. Between these two
extremes, there are varying degrees of QA to achieve the desired confidence in the
quality of the completed line of activity.

2.1.4 FLEXIBILITY OF QA REQUIREMENT SELECTION
The graded approach set forth here provides flexibility in the selection of

the level of the quality assurance requirements to be applied to an item or activity
that is commensurate with the relative importance of the role or function assigned to

the item or activity.

2.2 REQUIREMENTS

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

y 15
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2.2.1 SELECTION OF QUALITY ASSURANCE LEVEL AND QA
REQUIREMENTS

The appropriate Quality Assurance Level for any item or activity shall be
determined by the application of decision criteria as provided by YMP Administrative
Procedures. The basis for the selection of the Quality Assurance Level and
assigned QA requirements shall be documented. The assigned Quality Assurance
Levels and QA requirements must be submitted to the YMPO for review, resolution
of comments, and approval prior to implementation or use. This review and
approval shall be performed by the YMPO PQM and appropriate YMPO Branch
chiefs.

2.2.2 SELECTION OF SPECIFIC QA LEVELS

This approach incorporates three quality assurance levels (QA level) of
which one will be assigned to each technical task that effect the quality of the
Yucca Mountain Project. The definition, application, and assignment to each of the
three QA levels are described in the foliowing discussion.

2.2.2.1 QA Level | - 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. Iltems
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 until the completion of the permanent closure of the
repository. 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 important to safety and waste isolation are found in
10CFR60, and 40CFR191.

2.2.2.2 QA Level Il - are those activities and items related to the systems,
structures, and components which require a level of gquality assurance sufficient to
provide for reliability, maintainability, 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.

2223 QA Level Il - are those activities and items not classified as QA Levels |
or ll.
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223 APPLICATION OF LEVELS
2.23.1 QA LEVELI

QA level | is the most stringent level of quality assurance. It is to be
applied to those items and activities that may affect the ability of the repository to
meet the preclosure and postclosure performance objectives specified by the NRC
and the U.S. Environmental Protection Agency (EPA) for protecting public health and
safety from radiological hazards. QA Level | activities which are on the Q-List will
provide the primary data input to the basis for the NRC to authorize construction
and to issue a license for the DOE to receive and possess source, special nuclear,
and byproduct material (waste) at the geologic repository. QA Level | control and
documentation must be applied to activities, including site characterization, scientific
investigation, facility and equipment design, procurement, and construction, facility
operation, performance confirmation, permanent closure, and decontamination and
dismantling of surface facilities when they are specifically concerned with the
protection of the publics’ health and safety with respect to a radiological hazard. To
keep radionuclides out of man’s environment, a high level radioactive waste
repository will utilize engineered systems, structures, and components to contain the
waste and ensure the shori-term safety. The repository also will utilize the natural
barriers to afford long-term isolation. Within this context, QA Level | must be
applied for near-term safety as well as long term isolation as per the following:

‘  Where items and activities that could affect the preclosure radiological
heaith and safety of the general public. Specifically, this means items
and activities that could cause, or result in, 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 permanent closure of the
repository.

*  Where items and activities will provide primary data which will be
relied on for performance assessment of the repository system. This
data are the field and laboratory data and subsequent analysis that
provide the basis for determining and demonstrating that the natural
and the engineered systems of the repository are capable of meeting
the performance objectives for waste containment and isolation. This
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.

‘  Where activities could adversely impact the waste isolation capabilities
of the engineered and natural barriers.

*  Where items are relied on to meet the postclosure performance
objectives of the engineered barriers of the repository system.

-17-
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*  Where items and activities that, having failed, could cause a failure of
a QA Level | item, or irretrievable loss of QA Level | data.

‘ The design phase that involves the preparation of detailed design
documents (such as drawings, specifications, and analyses) will be
assigned a QA Level of I. One of the purposes of this design phase
is to define items that will be procured and/or constructed as a result
of the design activity. The definition of items includes a detailed
description of their function and interrelationaiships. As the design
phase proceeds, and the QA level for items is identified and
approved, design, procurement, and construction activities shall be
governed by the QA level assigned to the item.

2232 QA LEVELI

QA Level |l is the second highest leve!l of quality assurance. QA Level Il
controls and documentation shall be applied to YMP activities, and items that are
specifically concerned with nonradiological operation of the exploratory shaft facilities
and repository, and the radiological safety of the repository worker. The high-level
waste (HLW) repository will utilize engineered systems, structures, and components
which must be designed, constructed, fabricated, tested, and operated to meet the
performance objectives during the operational phase and to minimize the
nonradiological hazard to the public and repository worker and the radiological
hazard to the repository worker. Additionally, activities that have a major impact on
project costs or schedules that could delay the achievement of DOE/Office of
Civilian Radioactive Waste Management (OCRWM) milestones must be appropriately
controlled. Therefore, Quality Assurance Level Il must be applied to activities and
items as follows:

‘  Where items and activities that are essential to the design, con-
struction, and operation of the repository or of the exploratory shatft
facility, and could have a major impact on the nonradiological health
and safety of the public and repository worker.

‘  Where items and activities which having failed or which are performed
inadequately would cause repository workers to be exposed to
radiation or radioactive contamination levels in excess of the limits
expressed in 10CFR20.

‘  Where items and activities could affect the retrievability of waste up to
the time of repository closure.

*  Where items and activities that involve the nonradiological operational

reliability and maintainability of engineered systems, structures, or
components.
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* The design phases which involve the comparative technical analysis of
alternative/methods/equipment to determine which alterna-
tive/method/equipment is preferred, shall be assigned a QA level of Ii
prior to execution. Where a particular item can be identified during
this phase and warrants a different QA level assignment (other than
I1), then a separate QA level assignment may be made for that item.
Once the QA level is approved, design activities associated with the
items a result of activities controlled in accordance with QA level Il or
{lf programs, or activities performed prior to the complete
implementation of the YMP Quality Assurance Plan may be used in
the licensing process as background or corroborative information.

*  Where items and activities that, having failed, could result in 2 major
cost overrun.

*  Where items and activities that, if failed, could result in a major
schedule slippage.

Quality Assurance Level Il activities may have as much importance as
Quality Assurance Level | activities; however, except when used to support a Quality
Assurance Level | activity as indicated in the following, they do not provide primary
information in the licensing efforts. In most cases, activities controlled in accordance
with a Quality Assurance Level Il program cannot be used subsequently to directly
support Quality Assurance Level | activities unless it can be substantiated that
quality assurance requirements equivalent to those which would have been applied
to a Quality Assurance Level | activity were implemented or that a technical
justification process is applied in accordance with NNWSI AP 5.9Q "Acceptance of
Data and Data Interpretations Not Developed Under the NNWSI Project QA
Program."

2233 QA LEVEL I

QA Level lll is the least stringent level of Quality Assurance. Level lll
Quality Assurance items and activities are such that they have no major function in
the characterization of the site and design of the repository, but they require good
practices for the intended use. Design phases which are purely preliminary and are
conducted to define the range of alternatives/methods/equipment which are felt to be
worthy of more detailed study shall be assigned a QA level of Il prior to execution.
Those activities controlfled in accordance with a Quality Assurance |l program
cannot subsequently be used to directly support Quality Assurance Level | activities.

In some cases, data or data interpretations generated as a result of
activities controlled in accordance with QA Level Il or Il programs, or activities
performed prior to the complete implementation of the YMP Quality Assurance Pian
may be used in the licensing process as background or corroborative information.
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2.2.4 GENERAL

The requirements contained in this document apply to Quality Assurance
Levels | and Il items and activities unless otherwise noted herein. The requirements
imposed for QA Level lll items and activities are those managerial, administrative,
scientific, engineering, commercial, and laboratory practices that are commonly used
by the organizations participating in the YMP.

3.0 QA ACTIVITIES
3.1 OVERVIEW

REECo shall perform overview of the QA activities of all organizations
(including subcontractors doing supportive work) under their purview. Overview is to
include the following as appropriate:

*  The review and approval of QAPPs.

* Surveillance of activities affecting quality to verify compliance with
requirements.

* Performance of quality audits to verify the adequacy and compliance
of QA programs.

3.2 REVIEW AND APPROVAL OF QA PROGRAMS

Procedures are to be established by REECo 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 approval action. Reviews of QA
program documentation shall be recorded on checklists or other forms that specity
the criteria for acceptability and indicate conformance or nonconformance.

4.0 MANAGEMENT ASSESSMENT
4.1 FREQUENCY OF MANAGEMENT ASSESSMENTS
Management assessment is to be conducted at least annually for deter-
mining (1) the effectiveness of the system and management controls that are
established to achieve and assure quality, and (2) the adequacy of resources and
personne! 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.
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4.2 PERFORMANCE OF MANAGEMENT ASSESSMENT

Management assessment is to be performed by REECo. REECo shall
develop its internal procedures for planning, organizing, performing, and
documenting the management assessment conducted, including the analysis and
reporting of the results and the tracking of recommendations. Copies of each
management assessment is to be provided to the Project Manager, YMPO and the
YMPO PQM. Management above or outside the QA organization shall be
responsible for the management assessment activity.

5.0 PERSONNEL SELECTION, INDOCTRINATION, AND TRAINING
PROCEDURES

5.1 ESTABLISHMENT OF REQUIREMENTS

REECo shall establish requirements for the selection, indoctrination, and
training of personnel performing or verifying activities that affect quality. The
requirements shall establish position descriptions that set forth minimum personnel
qualifications and provide for appropriate indoctrination or training or both, prior to
initiation of activities that affect quality. In addition to the following requirements for
indoctrination and training, personnel pertorming activities that specifically require
certification by applicable codes and standards (e.g., lead auditors, inspectors,
testers, nondestructive examiners, etc.) shall be certified in accordance with the
detailed requirements specified in Appendix C, D, or F as applicable.

5.1.1 POSITION DESCRIPTION

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

5.1.2 PERSONNEL QUALIFICATION EVALUATION

Personnel selected shall have education and experience commensurate
with the minimum requirements specified in the position description. Relevant
education and experience shall be verified. This verification shall be documented.
The initial capabilities of an individual shall be based upon an evaluation of their
education, experience, and training and compared to those established for the
position. Evaluations shall be documented by managers or supervisors responsible
for the activities to be performed.

p -2t
M607B-3



268-D0C-115
REVISION 7

5.1.3 INDOCTRINATION

Prior to assigning personnel to perform activities affecting quality, they
shall be indoctrinated as to the purpose, scope, methods of implementation, and
applicability of the following documents, (including changes there to) as & 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
presentation, or other instructional methods.

‘ QAPP’s

‘ Implementing Procedures and Work Instructions (applicable to the
individual's responsibilities).

‘ Regulations

‘  Project level documents

5.1.4 TRAINING

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

§.1.5 PROFICIENCY EVALUATION

After the initial personnel qualification evaluation, the job proficiency of
personnel who perform activities affecting quality shall be evaluated and documented
at least annually. Proficiency evaluations may be performed in conjunction with
perniodic or day-to-day employee performance evaluations. Proficiency evaluations
shall be performed by managers or supervisors who have responsibility for the
activities being performed or verified.

5.1.6 RECORDS
Records of personnel qualification evaluations, indoctrination, training, and

proficiency evaluations shall be retained as lifetime QA records. These records shall
include, as a minimum, the items listed below.
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5.1.6.1 PERSONNEL QUALIFICATION EVALUATION RECORDS

Records of the verification and evaluation of a candidate’s education,
experience, and training, compared to those required for the position.
5.1.6.2 INDOCTRINATION RECORDS

Records of indoctrination which include the objective and content of the

indoctrination, date or dates of indoctrination, and other applicable information.

5.1.6.3 TRAINING RECORDS

Records of training which include the objective(s) and content of the
training, name of the instructor, attendees, dates of attendance, and result of
proficiency evaluations (where applicable), and other applicable information.
5.1.6.4 PROFICIENCY EVALUATION RECORDS

Records of proficiency evaluation shall include, as a minimum, the name

of the evaluated employee, the evaluator, evaluation results, date of evaluation, and
the activities covered by the evaluation.
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SECTION 1l
SCIENTIFIC INVESTIGATION CONTROL AND DESIGN CONTROL

1.0 SCIENTIFIC INVESTIGATION CONTROL
1.1 PREPARATION OF PLANS

REECo has no responsibility in the preparation of study plans. REECo
shall participate in the technical review of study plans when requested to do so by
the YMPO or other participating organization. This review shall be conducted by a
technically qualified individual. The results of the technical review shall be
documented along with the resolution of any comments by the reviewer(s). This
documentation shall be considered a QA record.

2.0 DESIGN CONTROL
2.1 As the primary support contractor at the NTS REECo has no specifically
designated responsibility for design in the YMP nor Work Breakdown Structure
(WBS) accountability. Should REECo be assigned responsibility in this area, the

requirements of YMP/88-2 will be developed, approved by the YMPO, and included
as a part of this QAPP.
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SECTION IV
PROCUREMENT DOCUMENT CONTROL
1.0 REQUIREMENTS
1.1 GENERAL

Applicable design bases and other requirements necessary to assure
adequate quality shall be included or referenced in documents used by REECo for
the procurement of items and services, to the extent consistent with the importance,
criticality, or complexity of the procurement action. These requirements which
include approved vendors, source inspection hold points, and receiving inspection
will either be provided by the Participating Organization or A-E contractor initiating
the request for a procurement action or will be included by the appropriate REECo
internal group in the case of a REECo-initiated action. Actual procurement activities
for which REECo has responsibilities will be accomplished by the Procurement
Department. To the extent necessary, REECo procurement documents require
subtier contractors to provide a QA program that is consistent with this QAPP.

The YMPO, Participating Organization, NTS Support Contractor, or
REECo internal organization initiating the basic documents from which a
procurement action is generated shall ensure that adequate information is provided
to be able to include applicable regulatory requirements, design bases, and other
requirements in the procurement documents to assure that adequate technical and
quality assurance requirements are included or referenced. The Procurement
Department shall include such applicable requirements for which adequate
information has been provided into the appropriate procurement documents.

Although REECo will support and act as the one point contact for all
actions concerning procurements for which REECo has responsibility, activities such
as vendor survey for qualification, vendor audit for adequacy of performance, or
vendor in-plant inspection will be performed by the Participating Organization, NTS
Support Contracter, REECo internal organization, or REECo Project Quality
Assurance as may have been designated basic responsibility for the action by the
YMPO.

1.2 ADDITIONAL REQUIREMENTS FOR QA LEVEL | ACTIVITIES

1.2 All procurement actions identified as QA Level | by panrticipating
organizations and/or A-E contractors will include provisions for the following as
deemed necessary.
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1.2.1.1 SCOPE OF WORK

A statement of the scope of work to be performed by the supplier.

1.2.1.2 TECHNICAL REQUIREMENTS

Where necessary, these requirements shall be specified by reference to
specific drawings, specifications, codes, standards, regulations, procedures, or
instructions, including revisions thereto, that describe the items or services to be
furnished. The procurement documents shall provide for identification of test,
inspection, and acceptance requirements of the purchaser for monitoring and
evaluating the suppliers performance to the extent specified by the Participating
Organization, NTS Support Contractor, or REECo internal organization originating
the procurement action.

1.21.3 QA PROGRAM REQUIREMENTS

Procurement documents shall require that the supplier have a
documented QA program that implements applicable portions of this QAPP. The
extent of the program required shall depend upon the type and use of the item or
service being procured and the direction of the initiating organization. The
procurement documents shall require the supplier to incorporate appropriate QA
program requirements in subtier procurement documents.

The QAPP and documents of subcontractors for QA Level | purchases
shall be reviewed and approved by REECo Project Quality Assurance. Those which
do not adequately define QA requirements shall be corrected prior to initiation of
activities specified by the purchase order or contract. The extent of the programs
required depends upon the type and use of the items or service being procured.

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).

1.2.1.4 RIGHTS OF ACCESS

At each tier of procurement, the procurement documents shall provide for
access to the suppliers’ facilities and records for inspection by the purchaser,
appropriate YMPO personnel, or other YMPO authorized representatives, including
representatives of the organization initiating the need for a procurement action.
YMPO access to subtier contractor facilities shall be arranged by REECo.
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1.2.1.5 DOCUMENTATION REQUIREMENTS

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

1.2.1.6 NONCONFORMANCE

The procurement documents shall prescribe the requirements for
reporting and approving disposition of nonconformances to the extent specified in
the documents provided to REECo by the YMPO, Participating Organization, NTS
Support Contractor, or REECo internal organization upon which the procurement
action is based.

1.2.1.7 SPARE AND REPLACEMENT PARTS

The procurement documents shall 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 shall be equal to or better than
the original. If QA or technical requirements of the original item cannot be
determined then a documented engineering evaluation shall be conducted by
qualified individuals to establish the requirements. This evaluation shall consider the
interchangeability, function, and safety of the item. This evaluation shall be
documented.

1.2.2 PROCUREMENT DOCUMENT REVIEW

A review of the procurement documents and changes thereto shall be
made by the cognizant technical organization and Project Quality Assurance (PQA)
to assure that documents transmitted to the prospective supplier(s) include
appropriate provisions to assure that items or services will meet the specified
requirements; and this review shall be performed and documented prior to contract
award. All such reviews for REECo-responsible procurement actions identified as QA
Level | will be processed through the organization originating the need for the
procurement action (Participating Organization, NTS Support Contractor, etc.), and
Project Quality Assurance, as a minimum. Procurement document reviews within
REECo shall be performed by personnel who have access to pertinent information
and who have adequate understanding of the requirements and intent of the
procurement documents.
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As a minimum, the review by REECo Project Quality Assurance shall be
performed to determine that QA requirements are correctly stated, inspectable, and
controllable; that there are adequate acceptance and rejection criteria; and that the
procurement documents have been prepared, reviewed, and approved in accordance
with this document.

1.2.3 PROCUREMENT DOCUMENT CHANGES

Changes to procurement documents shall 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 of precontract negotiations shall be
incorporated into the procurement documents and shall be approved by the same
organizations that approved the original action.

The review of such changes and their effects shall be completed and
documented prior to contract award. Review of changes shall include the
considerations that appropriate content has been included in the procurement
documents; that additional or modified design or site investigation criteria has been
determined; and that 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 have
been performed by the organization initiating the need for the procurement action.

1.24 DISTRIBUTION OF PROCUREMENT DOCUMENTS

REECo Procurement Department shall forward a copy of all purchase
orders and changes thereto, as issued, to the SAIC/T&MSS Project QA Department
(QA Verification Division Manager) for purchases for which REECo has responsibility
and which involve Quality Assurance Level | items or service. 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.
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SECTION V
INSTRUCTIONS, PROCEDURES, AND DRAWINGS
1.0 GENERAL

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

In order to ensure the quality of this program, the Project Quality
Assurance group has established a series of administrative QA procedures as a part
of the program elements. These documents, known as QPs, are listed on the
master list of REECo YMP Project documentation. These QPs as well as the
criteria letters, work instructions, etc., provided to REECo for implementation shall be
available at the appropriate work locations.

Division and/or department managers of those organizations performing
YMP activities shall assure that their activities are made evident by written
procedures addressing their tasks to the extent appropriate with the Quality
Assurance Level of that task.

2.0 REVIEWS

An independent review of all instructions, procedures, plans, and
drawings shall be performed by the originating organization to assure technical
adequacy and inclusion of appropriate quality requirements. |f applicable, this
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.

3.0 INSTRUCTIONS FOR SCIENTIFIC NOTEBOOKS

REECo does not prepare scientific notebooks nor conduct scientific
investigations.

4.0 DISTRIBUTION
REECo shall maintain and provide the YMPO PQM and the SAIC/T&MSS
Project Quality Assurance Department Manager with controlled distribution of all
implementing procedures, plans, and instructions used for QA Level | and |l
activities.
-29-
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SECTION VI
DOCUMENT CONTROL

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

The preparation, review, approval, and issuance of documents such as
instructions, procedures, plans, and drawings, including changes thereto, shall be
controlled through the implementation of methods that assure that only correct
documents are used. Document control shall be applied to the following:

*  Documents containing or specifying quality requirements.

* Documents that prescribe activities affecting quality.

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

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

‘ |dentification of documents to be controlled.

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

*  Review of documents for technical adequacy, completeness,
correctness, and inclusion of appropriate quality requirements, prior to
approval and issuance.

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

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

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

* Coordination of interface documents.

-30-
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2.0 DOCUMENT CHANGES
2.1 MAJOR CHANGES

Changes to documents, other than those defined below as minor changes
are considered as major changes and shall be reviewed and approved by the same
organizations that performed the original review and approval, unless other
organizations are specifically designated by the organization responsible for this
document. The reviewing organization shall have access to pertinent background
data or information upon which to base their approval, and, if applicable, shall
specifically consider whether 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 characterizations activities.

2.2 MINOR CHANGES

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

3.0 DISTRIBUTION OF DOCUMENTS
3.1 DOCUMENT CONTROL SYSTEM

The document control system shall 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
paragraph 1.2 of this section. A master list or equivalent used to identify the
correct, current and updated versions of documents shall be submitted to the YMPO
and the SAIC/T&MSS Project Quality Assurance Manager.

M607B-7
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SECTION Vil
CONTROL OF PURCHASED ITEMS, AND SERVICES

1.0 GENERAL REQUIREMENTS

Measures shall be established to ensure that purchased material, equip-
ment, and services conform to the procurement documents. These measures shall
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 requirement, documentary evidence
that material and equipment conform to the procurement requirements shall be
available at the location where the material or equipment is to be used prior to
installation or use of such material and equipment. This documentary evidence shall
be retained under the control of the Yucca Mountain Project Office (YMPO) Records
Management System and shall be sufficient to identify the specific requirements,
such as codes, standards, or specifications, that are to be met by the purchased
material and equipment. Specific requirements for the control of purchased items
and services are listed below.

1.1 PROCUREMENT PLANNING

1.1.1 GENERAL

Procurement activities shall be planned and documented to ensure a
systematic approach to the procurement process. Procurement planning shall result
in the documented identification of procurement methods and organizational
responsibilities. Project Quality Assurance (PQA) organization participation shall be
provided for evaluation and selection of suppliers, verification of suppliers activities
and receiving inspections. Planning shall determine the following:

‘ What is to be accomplished.

*  Who is to accomplish it.

* How it is to be accomplished.

‘* When it is to be accomplished.

-32-
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1.1.2 PROCUREMENT TIMING
To ensure interface compatibility and a uniform approach to the
procurement process, planning shall be accomplished as early as practicable and no
later than at the start of those procurement activities that are required to be
controlled.
1.1.3 PROCUREMENT METHODS
Planning shall result in the documented identification of the methods 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 initiation of each individual activity listed below. Planning
shall provide for the integration of the following:
‘ Procurement document preparation, review, and change control.
* Selection of procurement sources.
* Purchaser control of supplier performancs.

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

* Control of nonconformances.
*  Corrective action.
* Acceptance of item or service.

* QA records.

1.2 SOURCE EVALUATION AND SELECTION
1.2.1 SELECTION OF SUPPLIERS

The selection of suppliers shall 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.

1.2.2 SOURCE EVALUATION AND SELECTION MEASURES

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

'} '33'
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1.23 MEASURES FOR EVALUATION AND SELECTION OF PROCUREMENT

SOURCES

Measures for evaluation and selection of procurement sources, and the

results thereof, shall be documented and shall include one or more of the following
items:

* 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.

* Suppliers current quality assurance records supported by documented
qualitative and quantitative information that can be objectively
evaluated.

* Suppliers technical and quality capability as determined by a direct
evaluation of his facilities and personnel and the implementation of his
QA program.

1.3 BID EVALUATION
1.3.1 EXTENT OF CONFORMANCE
Bid evaluation shall determine the extent of conformance to the
procurement documents. This evaluation shall be performed by individuals or
organizations designated to evaluate the following subjects, as applicable to the type
of procurement:

* Technical considerations.

‘ QA requirements.

* Suppliers personnei.

* Suppliers production capabilities.

*  Suppliers past performance.

' Alternates.

* Exceptions.
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1.3.2 RESOLUTION OF UNACCEPTABLE QUALITY ASSURANCE
CONDITIONS

Before the award of the contract, the purchaser shall resolve or obtain
commitments to resolve unacceptable quality assurance conditions resulting from the

bid evaluation.

1.4 SUPPLIER PERFORMANCE EVALUATION
1.4.1 INTERFACE MEASURES

The purchaser of items and services shall establish measures to interface
with the supplier. The measures shall include the following:

* Documentation of the understanding between purchaser and supplier
of the provisions and specifications of the procurement documents.

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

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

* ldentifying and processing necessary change information. Measures
to control changes in procurement documents shall be established,
implemented and documented in accordance with the requirements of
this QA document.

‘* Establishing methods of document information exchange between
purchaser and supplier.

1.4.2 VERIFICATION MEASURES

1.4.2.1 EXTENT OF VERIFICATION

The purchaser of items and services shall establish measures to verify
supplier's performance, as deemed necessary by the purchaser. The measures
shall establish the extent of source surveillance and inspection activities.

NOTE: When REECo utilizes another Participating Organization or NTS
Support Contractor for Project activities for which they are
responsible, the user organization shall initiate a request to YMPO
to conduct a YMPO surveillance of the organization performing
the work. The surveillance shall be conducted to determine that
the item or activity is being produced or performed

-35-

M607B-8



988-DOC-TT5
REVISION 7

in accordance with the user organization’s requirements. These
surveillances may utilize NTS Suppon Contractor or Participating
Organization personnel as technical advisors..

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

1.4.2.2 RECORD OF VERIFICATION ACTIVITIES

Activities performed to verify conformance to requirements of procurement
documents shall be recorded. Source surveillances and inspections, audits,
receiving inspections, nonconformances, dispositions, waivers, and corrective actions
shall be documented. These completed documents shall be considered QA records
and shall be controlled in accordance with Section XVIl. The purchaser shall ensure
that this documentation is evaluated to determine the supplier's QA program
effectiveness.

1.5 CONTROL OF DOCUMENTS GENERATED BY SUPPLIERS

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

1.6 ACCEPTANCE OF ITEM OR SERVICE
1.6.1 METHODS FOR ACCEPTANCE

Methods shall be established for the acceptance of an item or service
being furnished by the supplier. Prior to offering the item or service for acceptancs,
the supplier shall verity 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 shall be either a supplier certificate of 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.
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1.6.1.1 CERTIFICATE OF CONFORMANCE

shall be met:

When a certificate of conformance is used, the following minimum criteria

The certificate shall identify the purchased material or equipment, such
as by the purchase order number.

The cettificate shall identify the specific procurement requirements met
by the purchased material or equipment, such as codes, standards, or
other specifications. This may be accomplished 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 any approved changes, waivers,
or deviations applicable to the subject material or equipment.

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

The certificate shall be attested to by a person who is responsible for
this QA function and whose function and position are described in the
purchaser's or supplier's QA program.

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, shall be described in the purchaser's
or supplier's QA program.

Means shall 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 shall be conducted by the purchaser at
intervals commensurate with the suppliers past quality performance.

1.6.1.2 SOURCE VERIFICATION

M607B-8

If source verification is used, then it shall be performed at intervals that
are consistent with the importance and complexity of the item or service, and it shall
be implemented to monitor, witness, or observe activities. Source verification shall
be implemented in accordance with plans to perform inspections, examinations, or
tests at predetermined points. Upon purchaser acceptance of source verification,
documented evidence of acceptance shall be furnished to the receiving destination
of the item, to the purchaser, and to the supplier.
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1.6.1.3 RECEIVING INSPECTION

When receiving inspection is used, purchased items shall be inspected as
necessary to verify their conformance to specified requirements, by taking into
account source verification and audit documentation and the demonstrated quality
performance of the supplier. Receiving inspection shall be performed in accordance
with established procedures and inspection instructions to verify by objective
evidence such features as proper configuration; identification; dimensional, physical,
and other characteristics; freedom from shipping damage; and cleanliness.
Receiving inspection shall be coordinated with review of supplier documentation
when procurement 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 X, Para. 2.1, 4.0, 4.1, 6.1, 9.0 and 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 requirements of the applicable codes and standards and the QA program
elements that are applicable.

1.6.1.4 POST-INSTALLATION TESTING

When post-installation testing is used, post-installation test requirements
and acceptance documentation shall be established mutually by both the purchaser
and the supplier.

1.7 ACCEPTANCE OF SERVICES ONLY

1.7.1 PROCUREMENT OF SERVICES ONLY

In centain cases involving procurement of services only, such as third
party inspections, engineering, and consulting; and installation, repair, overhaul, or
maintenance work, the purchaser shall accept the service by any or any combination
of the following:

* Technical verification of data produced.

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

‘ Review of objective evidence for conformance to the procurement
document requirements such as certifications, stress reports, etc.
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1.8 CONTROL OF SUPPLIER NONCONFORMANCES
1.8.1 METHODS
The purchaser and supplier shall establish and document methods for
disposition of items and services that do not meet procurement document
requirements. These methods shall include the following provisions:

1.8.1.1 EVALUATION

Provisions for evaluation of nonconforming items.

1.8.1.2 SUBMITTAL

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

* Technical or material requirement is violated.

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

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

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

1.8.1.3 DISPOSITION

Provisions for purchaser disposition of supplier recommendation.

1.8.1.4 VERIFICATION

Provisions for verification of the implementation of the disposition.
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1.8.1.5 RECORDS MAINTENANCE

Provisions for maintenance of records of nonconformances that are
submitted by the Supplier.

2.0 COMMERCIAL-GRADE ITEMS
2.1 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 2.1.2 below and the requirements of Section IV of this
QAPP. If a scientific investigation requires commercial-grade items, they may be
controlled by the use of the following requirements (except Paragraph 2.1.1) and
Section IV of this QAP.

2.1.1 IDENTIFICATION OF COMMERCIAL-GRADE ITEMS

Where the commercial-grade item is to be used as an integral parn of the
designed facility, it shall be identified in an approved design or design output
document. An alternate commercial-grade item may be supplied if the cognizant
organization 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 application.

2.1.2 SOURCE EVALUATION AND SELECTION
Source evaluation and selection shall be in accordance with Paragraph

1.2, if it is determined necessary by the purchaser based on the complexity of the
item and importance to safety.

-

2.1.3 PURCHASE ORDER

Commercial-grade items shall be identified in the purchase order by the
manufacturer's published product description (e.g., the catalog number).
214 RECEIPT OF COMMERCIAL-GRADE ITEM

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

* Damage was not sustained during shipment.
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* The item received was the item ordered.

‘ Inspection, testing, or both, is accomplished by the purchaser, in
accordance with written procedures, to ensure conformance with the
manufacturer's published requirements. |f applicable, acceptance of
the item may be accomplished via the calibration program in
accordance with the requirements of Section Xil of this QA Plan.

* Documentation, as applicable to the item, was received and is
acceptable.

41-
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SECTION Vil
IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES, AND DATA

INTRODUCTION

. This section provides the requirements for the identification and control of
items. REECo currently is not responsible for the taking of samples and data.
Therefore, the requirements for the identification and control of those items are not
addressed in this QAPP. The requirements for items are stated below.

IDENTIFICATION AND CONTROL OF ITEMS

1.0 IDENTIFICATION

ltems 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.

14 GENERAL

ltems 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.

1.1.1 Physical identification shall be used to the maximum extent possib!e.“
Where physical‘identification on the item is either impracticable or insufficient,
physical separation, procedura! control, or other appropriate means shall be
employed. »

1.1.2 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 identlfication are substituted.

1.1.3 When specified by codes, standards or speciﬁcatioh 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 seria!
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number; or specified inspection, test or other records) the program shall be designed
to provide such identification and traceability control.

1.1.4 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.

2.0 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.
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SECTION IX
CONTROL OF PROCESSES

1.0 GENERAL REQUIREMENTS

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 shall 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 examinations shall be
accomplished by qualified personne! using qualified procedures in accordance with
applicable codes, standards, specifications, criteria, and other special requirements.

2.0 PROCESS CONTROL
21 METHOD

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

2.2 IDENTIFICATION OF SPECIAL PROCESSES
2.21 RESPONSIBILITY

It is the responsibility of the Participating Organization and Nevada Test
Site (NTS) Support Contractor that is performing the work to identify which portions
of its activities involve the use of special processes. A special process Iis 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.

2.2.2 QUALIFICATION REQUIREMENTS

The necessary requirements for qualifications of personnel, procedures, or
equipment shall be specified or referenced in the procedures or instructions either
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. '
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223 CONDITIONS
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.
224 APPLICABLE CODES AND STANDARDS
The requirements of applicable codes and standards, including
acceptance criteria for the special process, shall be specified or referenced in the
procedures or instructions.
2.3 QUALIFICATION OF SPECIAL PROCESS PROCEDURES
2.3.1 PROGRAM FOR QUALIFICATION
Procedures shall be qualified in accordance with applicable codes,
standards or other specifications. The program for qualification of procedures shall
be specified in documents prepared by the cognizant technical organization. The
PQA organization shall provide appropriate reviews to assure compliance with these
requirements. ,
2.4 QUALIFICATION OF PERSONNEL PERFORMING SPECIAL PROCESSES
241 TRAINING, QUALIFICATION, AND CERTIFICATION
Personne! shall be trained, qualified, and cettified 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 the Project QA organization for compliance with requirements.
242  PROCEDURE
Qualification shall utilize the actual working procedure, to the extent
possible. - _
243 PERSONNEL QUALIFICATION REQUIREMENTS

Qualification of personne! shall incorporate the personne! qualification
requirements of the applicable codes standards, or specifications.
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2.5 SPECIAL PROCESS EQUIPMENT

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

2.6 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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SECTION X
INSPECTION

1.0 GENERAL REQUIREMENTS

Measures shall be established to provide inspections required to verify
conformance of an item or activity to specified requirements. These measures shall
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) sampling methodology, if used; (4) the identification of mandatory
hold points; and (5) identification of Inspections requiring special expertise. The
results of all inspection activities shall be documented by the inspecting organization.
The requirements of this section apply to engineered items and do not apply to
scientific investigation activities. -

2.0 PERSONNEL
2.1 REPORTING INDEPENDENCE OF PERSONNEL

Inspections shall be performed by personnel who do not report directly to
the immediate supervisor(s) who is/are responsible for performing the activity being
inspected. If these personnel are not part of the formal PQA organization, they
shall have sufficient authority, access to work areas, and organizational freedom to
(1) identify quality problems; (2) initiate, recommend, or provide solutions to quality
problems through designated channels; (3) verify implementation of solutions; and
(4) assure that further processing, delivery, installation or use is controlled until
proper disposition of a nonconformance, deficiency, or unsatisfactory condition has
occurred. When these persons or organizations who perform the inspection
activities are not part of the formal PQA organization (i.e., part of line management),
then the project quality assurance organization shall overview and monitor the
inspection activity. o

2.2 QUALIFICATION

Each person who verifies conformance of work activities for purposes of
acceptance shall be qualified to perform the assigned inspections or tests. The
qualification of personnel performing inspection and test activities shall be certified in
writing. personnel selected to perform inspection and test activities shall have the
experience or training commensurate with the scope, complexity, or special nature of
the activities. Personnel shall also be Indoctrinated as to the technical objectives
and requirements of the applicable codes and standards and the QA program
elements that are to be employed.
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3.0 INSPECTION HOLD POINTS

Mandatory inspection or witness hold-points shall 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 shall be indicated in appropriate documents controlling the activity.
- Consent to walve any specified hold or witness point shall be documented before
work can be continued beyond the designated hold or witness point.

4.0 INSPECTION PLANNING
Planning for inspection activities shall be accomplished and documented
via inspection procedures, instructions, or checklists. Inspection procedures,
instructions, or checklists shall provide for the following:
‘ Identification of characteristics and activities to be inspected.

A description of the method of inspection.

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

* Acceptance and rejection ctriteria.

* ldentification of required procedures, drawings, and specifications and
revisions. :

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

* Specifying necessary measuring and test equipment including
accuracy requirements. .

3

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.
5.0 IN-PROCESS INSPECTION
Inspection of items in-process or under construction shall be performed
for work activities where necessary to verify quality. If inspection of processed items

is impossible or disadvantageous, indirect contro! by monitoring of processing
methods, equipment, and personnel shall be provided.
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5.1 COMBINED INSPECTION AND MONITORING

Where a combination of inspection and process monitoring methods is
used, it shall 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 process. Both inspection and process monitoring
shall be provided when other techniques cannot provide adequate control.

5.2 CONTROLS

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

6.0 FINAL INSPECTION

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

6.1 INSPECTION REQUIREMENTS

Completed items shall be inspected for completeness, markings,
calibration, adjustments, protection from damage, or other characteristics as required
to verify the item’s quality and conformance to specified requirements. |f not
previously examined, then quality records shall be examined for adequacy and
completeness.

6.2 ACCEPTANCE

The item’s acceptance shall be documented and approved by identified

authorized personnel.
6.3 MODIFICATIONS, REPAIRS, OR REPLACEMENTS
Modifications, repairé, or replacements of items performed subsequent to

final inspection shall require reinspection or retest, as appropriate, to verify
acceptability.
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7.0 IN-SERVICE INSPECTION
Required in-service inspection of stn]ctures. systems, or components shall
be planned and executed by or for the organization responsible for operation.
7.1 METHODS
Inspection methods shall be established and executed to verify that the
characteristics of an item continue to remain within specific limits. Inspection
methods shall include evaluation of performance capability of essential emergency
and safety systems and equipment, verification of calibration and integrity of
instruments and instrument systems, and verification of maintenance, as appropriate.
8.0 QUALIFICATION REQUIREMENTS
- Appendix C of this document defines the requirements for the
qualification of inspection and test personnel who perform inspection and testing to
verify conformance to specified requirements for the purpose of acceptance.
Appendix D defines the requirements for qualification of nondestructive examination
personnel. REECo currently performs po nondestructive examination.
9.0 RECORDS
The following are the requirements for inspection records which shall be
retained in accordance with Section XVII of this QAPP.
9.1 INSPECTION RECORDS
As & minimum, inspection records shall identify the following:
* Kem or activity.
‘ The date of the inspection.
* Name of individua! performing the inspection.
‘ Name or names of personne! contacted during the inspection.
* A description of the type of observation (method of inspection).

* Inspection criteria including Identification of drawing, specification, etc.
(and applicable revision).

* Equipment used during the Inspection.
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' Evidence as to the acceptability of the results.

* Acceptance statement.

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

9.2 PERSONNEL QUALIFICATION RECORDS

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

1.0 GENERAL DISCUSSION

Tests required to verify conformance of an item to specified requirements
and to demonstrate that items will perform satisfactorily in service shall be planned
and executed. Characteristics to be tested and test methods to be employed shall -
be specified. The test procedures shall 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.

2.0 TEST REQUIREMENTS

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

3.0 TEST PROCEDURES
3.1 TEST INSTRUCTIONS, PROCEDURES AND DRAWINGS

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

3.2 TEST PREREQUISITES

Test procedures shall include or reference test objectives and provisions
for assuring that prerequisites for the given test have been met, that adequate
instrumentation Is available and used, that necessary monitoring is performed, and
that suitable environmental conditions are maintained. Prerequisites shall include
the following, as applicable: (1) calibrated instrumentation, (2) appropriate
equipment, (3) completeness of item to be tested, (4) trained or eppropriately
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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3.3 REVIEW OF PROCEDURES
3.3.1 IDENTIFICATION AND DOCUMENTATION

Control measures shall be applied to verify the adequacy of test plans
and procedures and verification shall be performed in a timely manner. The
responsible organization shall identify and document the verification method used,
the results of the verification, and the verifiers.

332  TIMING OF VERIFICATION

Verification of the adequacy of test plans and procedures shall be
performed prior to release. In those cases, where this timing can not be met, the
portion or portions which have not been verified shall be identified and controlled.

In all cases, the verification shall be completed prior to relying on the test plans and
procedures to perform its function.

333 EXTENT OF VERIFICATION

The extent of the verification required is a function of the importance to
safety of the item under consideration, the complexity, the degree of standardization,
the state of the art, and the similarity with previously proven test plans and
procedures. Where the test plans and procedures have been subjected to &
verification process in accordance with Paragraph 3.3 of this section, the verification
process need not be duplicated for identical documents. However, the applicabllity
of standardized or previously proven test plans and procedures, with respect to
meeting pertinent inputs, shall be verified for each application. Known problems
affecting the standardized or previously proven test plans and procedures and their
effects on other features shall be considered. The original test plans and
procedures and associated verification measures shall be adequately documented
and referenced in the files of subsequent applications.

3.3.4 CHANGES TO VERIFIED TEST PLANS AND PROCEDURES

Changes to previously verified test plans and procedures shall require
verification including evaluation of the effects of those changes.

335 PERSONNEL PERFORMING VERIFICATION

Test plans and procedures verification shall be performed in accordance
with the requirements of Paragraph 3.3.6 of this Section by any competent, certified
individua! or individuals or certified group or groups other than those who developed
the original test plan or procedure. This includes the following:
3.3.5.1 Individuals or groups from the originator’s same organization.

3.3.5.2 Individuals or groups from other organizations contracted for this purpose.
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3.3.56.3 The originator's supervisor providing all of the following requirements are
met: .

* The supervisor Is the only individual in the organization compstent to
perform verification.

*  The supervisor did not establish the test plan or procedure input used,
specify a singular approach, or rule out certain considerations.

* The rational for satisfying the two requirements above is documented
and approved by management superior t0 the supervisor. The QA
manager shall also concur with this rationale.

3.3.6 METHODS OF TEST PLAN AND PROCEDURE

Verification shall be accomplished by any one or a combination of the
following: reviews, altemate calculations, or qualification testing.

3.3.6.1 Test Plan and Procedure
Reviews are detailed critical reviews to provide assurance that the test
plan or procedure is correct and satisfactory. At a minimum, the items below shall

be considered during the review and the results of such deliberations shall be
documented.

*  Were the inputs correctly selected?

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

* Was an appropriate method used? -

' Were the inputs correctly incorporated.

* Is the test plan or procedure output reasonable compared to inputs?

* Are the necessary input and verification requirements for interfacing
organizations specified in the documents or in supporting procedures
or instructions? | |

* Are computer p’rograms'used for analysis identified and verified in

accordance with the methods specified in the NNWSI Project
Administrative Procedures Manual.
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3.3.6.2 ‘ A!ternate Calculations

Alternate calculations are & form of analysis which may be used to
determine the adequacy of the original analyses. The use of altemate calculations
shall include & review of the appropriateness of assumptions, inputs and computer
programs or other calculation method used.

3.3.6.3 Qualification Tests

Qualification tests that involve actual physical testing of systems,
structures, or components may be used to verify the adequacy of test plans or
procedures. Where adequacy is to be verified by qualification tests, the tests shall
be identified. The test configuration shall be clearly defined and documented.
Testing shall demonstrate adequacy of performance under conditions that simulate
the most adverse conditions. Operating modes and environmental conditions in
which the item must perform satisfactorily shall be considered in determining the
most adverse conditions. Where the test is intended to verify only specific features,
the other features shall be verified by other means. Test results shall be
documented and evaluated by the responsible organization to assure that test
requirements have been met. If qualification testing Indicates the modifications to
the test are necessary to obtain acceptable performance, the modification shall be
documented and the item modified and retested or otherwise verified to assure
satisfactory performance. When tests are being performed on models or mockups,
scaling laws shall be established and verified. The results of model test work shall
be subject to error analysis, where applicable, prior to use in the final work.

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.

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.

4.0 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.
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5.0 TEST RECORDS

Test records shall, as a minimum, identify the following:

ltem tested.

Date of test.

Tester or data recorder Identification.

Type of observation.

Results and acceptability.

Action taken in connection with any deviations noted.

Person evaluating results.
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| SECTION XIl
CONTROL OF MEASURING AND TEST EQUIPMENT

1.0 GENERAL
1.1 MAINTAINING ACCURACY OF EQUIPMENT

Measures shall be established to ensure that tools, gages, instruments,
and other measuring and test equipment used in activities that affect quality are
properly controlled, calibrated, and adjusted at specified periods to maintain
accuracy within necessary limits.

1.2 SCOPE OF CONTROL PROGRAM

The REECo Quality Assurance Program Plan (QAPP) defines the scope
and methodology of the program for the control of measuring and test equipment.
This includes &ll measuring and test equipment or systems used to calibrate,
measure, gage, test, or inspection either to control or to acquire data to verify
conformance to a specified requirement, or to establish characteristics or values not
previously known.

1.3 DESCRIPTION OF RESPONSIBILITIES
. The responsibilities of all organizations shall be described for the
establishment, implementation, and assurance that the calibration program is
effective. .
2.0 PURPOSE OF EQUIPMENT
Measuring and test equipment are devices or systems used to calibrate,
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 contro! of measuring and test equipment are
listed below:
2.1 SELECTION
Selection of measuring and test equipment shall be controlled to assure
that such equipment is of proper type, range, and accuracy, to accomplish the

function of determining conformance to specified requirements. The type, range,
and accuracy, of a measuring device shall be documented in test and inspection
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documents. Each device shall have a unique identification number. This number
shall be recorded on the data sheet, log, etc., along with the measurement taken, to
ensure traceability to the measurement of the device that was used to take the
measurement.

2.2 CALIBRATION

Measuring and test equipment shall be calibrated against certified
equipment having known valid relationships to the National Bureau of Standards or
other nationally recognized standards and shall be calibrated, adjusted, and
maintained at prescribed intervals. |f no nationally recognized standards exist, the
basis for calibration shall 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.

2.3 CONTROL

The method and interval of calibration for each item shall be defined,
based on the type of equipment stability characteristics, required accuracy, 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. i measuring and test equipment is found to be out
of calibration, an evaluation shall be made and documented of the validity of
previous results obtained and of the ecceptability of items previously inspected,
tested or data gathered since the last calibration. Devices that are out of calibration
shall be tagged or segregated and shall 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 shall be performed
‘when the accuracy of the equipment Is suspect. o

~

24 COMMERCIAL DEVICES
_Calibration and control measures are not required for rulers, tape

measure, levels, and other such devices, if normal commercial equipment provides
adequate accuracy.

2.5 HANDLING AND STORAGE

Measuring and test equipment shall be handled properly and stored to
maintain accuracy.
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2.6 RECORDS
~~ Records shall be maintained and equipment shall be marked suitably to

indicate calibration status. Calibration records shall identify the calibration procedure
(including revision) utilized to perform the calibration.
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SECTION Xilt
HANDLING, SHIPPING, AND STORAGE

1.0 GENERAL REQUIREMENTS

Measures shall 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 shall be
conducted in accordance with established work and inspection instructions, drawings,
specifications, shipment instructions, or other pertinent documents or procedures
specified for use in conducting the activity. Specific requirements are listed below.

1.1 SPECIAL EQUIPMENT AND PROTECTIVE ENVIRONMENTS
When required for particular items, special equipment (e.g., containers,
shock absorbers, and accelerometers) and special protective environments (e.g., an
inert gas atmosphere, specific moisture content levels, and temperature levels) shall
be specified and provided, and their existence shall be verified.
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. |
1.3 INSPECTION AND TESTING OF SPECIAL TOOLS AND EQUIPMENT
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 &t
specified time intervals to verify that the tools and equipment are maintained
adequately.
1.4 OPERATORS OF SPECIAL EQUIPMENT

Operators of special handling and lifting equipment shall be experienced
or trained 10 use the equipment. '
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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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SECTION X1V
INSPECTION, TEST, AND OPERATING STATUS

1.0 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 shall 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 periormed and to assure
that items which have not passed the required inspections and tests are not
inadvertently installed, used, or operated. Status indicators shall also provide for
Indicating the operating status of systems and components of the facility, such as by
tagging valves and switches, to prevent inadvertent operation.

2.0 METHODS OF INDICATING STATUS
Status shall be maintained through indicators, such as physical location
and tags, markings, travelers, stamps, inspections records, or other suitable means.

Procedures describing status indicators and their.use shall contain current actual
examples of each type indicator.

3.0 APPLICATION AND REMOVAL OF STATUS INDICATORS
The authority for application and removal of status indicating tags,

markings, labels, and stamps shall be specified in procedures governing inspection,
test, and operating status.
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SECTION XV
CONTROL OF NONCONFORMING ITEMS

1.0 GENERAL REQUIREMENTS

Measures shall be established to control items that do not conform to
requirements to prevent their inadverient installation or use.  These measures shall
include documented procedures for identification, documentation, evaluation,
segregation (when practical), disposition, and notification to affected organizations.
All Project personnel are responsible for reporting nonconformances in accordance
with their established nonconformance control procedures. These procedures shall
be consistent with the minimum requirements listed below.

1.1 IDENTIFICATION
1.1.1 METHOD OF IDENTIFICATION

Identification of nonconforming items shall be made by marking, tagging,
or other methods that shall not adversely afiect the end use of the item. The
identification shall be legible, easily recognizable, and shall contain the
nonconformance report number. The nonconformance report number shall be a
sequential number preceded by an organizational acronym (e.g., REECo-1). If tags
are used, they shall be securely attached to avold loss during handling.

1.1.2 EXCEPTIONS

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

1.1.3 CONDITIONAL RELEASE

Work on the nonconforming item shall be stopped until completion of the
action specified in the Nonconformance Report (NCR) disposition. If only a specific
portion of the item Is in nonconformance, then that specific area shall be identified
and work may proceed on the remaining areas. If work on & nonconforming item
must be continued (conditional release) prior to implementation of this disposition,
the YMPO shall approve such continuance. Requests for conditional releases on
nonconforming items shall include documented justification that the following
conditions are met:

‘ 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.
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* The nonconforming item remains accessible for inspection.

* The nonconforming item s evaluated and limitation(s) for use of the
equipment or system Is established.

*  Traceability and identification of the nonconforming item are
maintained. -
1.2 LOGGING
1.2.1 NONCONFORMANCE CONTROL LOG

Project Quality Assurance shall maintain a nonconformance control log to
track nonconforming items. This log shall contain the following information:

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

‘ Identification of the person or organization responsible for determining
and canrying out the nonconformance disposition.

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

1.3 SEGREGATION
1.3.1 HOLD AREA |
When practical, nonconforming items shall be segregated by placing them
in a clearly identified and designated hold area until they are dispositioned properly.
132 ALTERNATIVE
When segregation is impractical or impossible because of physical con-
ditions, such as size, weight, or access limitations, other precautions shall be
employed to preclude inadvertent use of a nonconforming item.
1.4 DISPOSITION
141 NONCONFORMANCE CHARACTERISTICS
Nonconforming characteristics shall be reviewed and recommended dispo-

sitions of nonconforming items shall be proposed and approved in accordance with
documented procedures. Further processing, delivery, installation, or use of a
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nonconforming item shall be controlled pending an evaluation and an epproved
disposition by authorized personnel. Distribution of nonconformance documentation
shall be to all affected organizations.

1.4.2 RESPONSIBILITY AND AUTHORITY

The responsibility and authority for the evaluation, disposition, and
close-out of nonconforming items shall be defined and documented. Those
personne! assigned signature approval of the disposition shall be identified. Quality
Assurance (QA) responsibilities relating to nonconformances shall be described.

143 PERSONNEL

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

1.4.4  DISPOSITIONING OF NCR

‘The person or organization assigned the responsibility of dispositioning
the NCR shall ensure the following:

*  Nonconformance documentation adequately identifies ‘and describes
the nonconformance.

* Appropriate justification for the disposition has been documented. In
the case of use-as-is or repair dispositions, technical justification is
required. The as-built records, if such records are required, shall
reflect the accepted deviation.

* The disposition has referenced any approved design documents,
procedures, plans, work orders, etc., that are 1o be used for the
correction of the nonconforming condition.

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

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

‘ The disposition complies with existing design documents, test plans or
procedures, reports, and regulatory requirements.
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* I a change to reflect the as-built condition is appropriate, then the
disposition addresses action to change the existing design documents,
test plans or procedures, reports, etc. Any documents changed shall
also be cross referenced on the NCR.

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

~* Disposition has identified the people or organization responsible to
implement the disposition.

145 YMPO APPROVAL

In those cases where the disposition of "repair® is proposed, the YMPO
shall approve the proposed disposition prior to implementation. In the case of a
proposed disposition of "use-as-is”, the NCR shall be forwarded to YMPO for
approval afier all actions necessary to support technical justification of the
disposition have been completed. The appropriate YMPO Branch Chief and the
YMPO PQM shall approve NCR dispositions involving "repair* or "use-as-is"
determinations and conditiona! release recommendations.

1.4.6 CORRECTIVE ACTION

The action taken to correct the nonconforming item shall be verified and
documented. Repaired or reworked items shall be reexamined in accordance with
applicable procedures and with the original acceptance criteria, unless the
nonconforming item disposition has established alternate acceptance criteria.

14.7 INTERFACES
Internal interfaces between organizational units and externa! interface¥
between Project participants shall be clearly described.
2.0 REPETITIVE NONCONFORMANCES
‘When repetitive or recurring nonconforming conditions are identified, an
evaluation shall be made as to whether or not further programmatic corrective action
is warranted to preclude repetition. This corrective action shall be beyond the scope

of the action taken for the disposition on the existing NCRs and shall be processed
in accordance with the corrective action procedure.
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3.0 TRENDING

Nonconformance reports shall be periodically analyzed by the PQA
organization to show quality trends and to help identify root causes of
nonconformances. Results shall be reported to upper management for review and
assessment.

4.0 DISTRIBUTION OF DOCUMENTS |
Copies.of nonconformance reports for items shall 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 shall be sent to the YMPO for approval as required
by Paragraph 1.4.5 of this section.
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SECTION XVi
CORRECTIVE ACTION

1.0 GENERAL

A corrective action system Is to be defined in the Quality Assurance
Program Pian (QAPP). This system shall ensure that significant conditions adverse
or potentially adverse to quality are identified promptly and corrected as soon as
practical.

1.1 SIGNIFICANT ADVERSE CONDITIONS

For significant conditions adverse to quality the Identification, cause, and
corrective action taken to preciude recurrence shall be documented and reported to
immediate management and upper levels of management for review and
assessment. A significant condition adverse to quality is one which, it not corrected,
could have & serious effect on safety or operability. Significant conditions include,
but are not limited to breakdowns in the Quality Assurance program and repetitive
nonconformances. Upon discovering or receiving notification that a significant
condition adverse to quality or unusual occurrence exists, REECo shall ensure that:

* Immediate actions have been taken to remedy the specific
condition(s).

¢ Causative factors have been determined.

*  Controls have been reviewed, implemented, monitored and revised, if
necessary.

* Afiected managers at all levels have been notified of adverse
condition(s) and of lessons to be learned to improve conditions or
avoid similar occurrences.

1.2 FOLLOW-UP ACTION

The PQA organization shall document concurrence of the adequacy of
proposed corrective actions to assure that QA requirements will be satisfied.
Follow-up action shall be taken by the PQA organization to verify proper
implementation of this corrective action and to close out the corrective action. The
organization responsible for implementing the corrective action shall assure that the
corrective action is completed in a timely manner.
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1.3 CORRECTIVE ACTION
Corrective action reports shall -be periodically analyzed by the PQA
organization to show quality trends. Resuits shall be reported to upper management
for review and assessment.
2.0 DISTRIBUTION OF DOCUMENTS
Copies of corrective action reports shall be sent to the SAIC/T&MSS
Project QA Department (QA Engineering Division Manager) by the originating

organization upon issuance and closure. Those that document significant conditions
adverse to quality shall be reported to the appropriate OCRWM Associate Director.
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SECTION XV
QUALITY ASSURANCE RECORDS

1.0 GENERAL REQUIREMENTS

Records that furnish documentary evidence of quality shall be specified,
prepared, and maintained In accordance with YMP Administrative Procedures which
shall meet the requirements of this Section. This shall include the requirements that
- all documents be legible, identifiable, and retrievable.

1.1 DEFINITION

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 1o be interpreted as
Quality Assurance Records. Quality Assurance Records include (1) 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; (2) documents prepared and maintained fo demonstrate
implementation of quality assurance programs (e.g., audits, surveillance, and
inspection reports); (3) procurement documents; (4) other documents, such as plans;
correspondence, documentation of telecons, specifications, technical data, books,
maps, papers, photographs, and data sheets; (5) magnetic media; and (6) other
materials that provide data and document quality, regardless of the physical form or
characteristic. A completed record is & 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 personne!
authorized to approve the document. Records shall be distributed, handied and
controlled in accordance with written procedures. All records (including superceded
records) shall be retained for the YMP.

i

1.2 ESTABLISHING A RECORD SYSTEM

A record system or systems shall be established at the earliest
practicable time consistent with the schedule for accomplishing work activities.

1.2.1 RECORDS MANAGEMENT

The record system shall be defined, implemented, and enforced in accor-
dance with written procedures, instructions, or other documentation prepared In
accordance with Section V of this QAPP. The records management activities to be

performed when processing QA records are detailed in the YMP Administrative
Procedures Manual and procedure TPO-4, Records Management.
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122  MINIMUM RECORDS

Sufficient records shall be specified, prepared, and maintained to furnish
documented evidence of activities that affect quality. The records shall include at
least the following: operating logs, the results of reviews, inspections, tests, audits,
monitoring of work performance, and materials analyses. Also, the records shall
include clossely related data such as qualifications of personnel, procedures, and
equipment. A list of typlcal QA records is contained in Appendix E.

1.23 CONTROL OF RECORDS
Requirements and responsibilities for record transmittal, disiribution,
retention, maintenance, and disposition of QA records shall be established and
documented.
1.3 PRESERVATION OF RECORDS
The procedure that defines the implementation of the record system for
REECo shall identify measures to be implemented for the preservation and safe-
keeping of the records before storage and for the prevention of delays between
record completion and storage at the Project Record Center.
1.4 RETENTION CLASSIFICATION
For purposes of record retention, all Project records ere classified as
lifetime records and are required to be retained for the life of the Project.
2.0 GENERATION OF RECORDS
2.1 RECORDS SPECIFICATION
The applicable design specifications, procurement documents, Implemen-
ting procedures, operational procedures, or other documents shall specify the
records to be generated, supplied, or maintained by or for the YMP.
2.1.1 QUALITY OF RECORDS
Documents that are designated to become records shall be legible,

identifiable, accurate, complete, reproducible, microfiimable, and appropriate to the
work accomplished. '
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2.1.2 COMPLETION OF RECORDS
\_/ Documents that are designated to become records shall be completed in
accordance with the methods specified in the YMP Administrative Procedures
Manual and TPO-4.
3.0 VALIDATION OF RECORDS
31 METHODS OF VALIDATION
Documents shall be considered valid records only if stamped, initialed, or
signed and dated by authorized personnel, or otherwise authenticated in accordance
with approved procedures. These records may be originals or reproduced copies.
Authentication may take the form of a statement by the responsible individual or
organization. Handwritien signatures are not required if the document is clearly
identified as a statement by the reporting individual or organization.
3.2 AUTHENTICATION LIST
Each organization shall maintain a list which contains the signature and
initials of the personnel authorized to authenticate records.
4.0 RECEIPT OF RECORDS
4.1 RECEIPT CONTROL
Each organization that Is responsible for the receipt of records shall
designate a person or organization to be responsible for receiving the records. The
designee shall be responsible for organizing and implementing a system of receipt
control of records for permanent and temporary storage in accordance with
approved procedures. Each recelpt contro! system shall be structured to permit-a
current and accurate assessment of the status of records during the recelving
process. As a minimum, the raceipt contro! system shall including the following:
* A method for designating the required records.
‘A method for identifying the récords received.
*  Procedures for receipt and inspection of incoming records.

* A method for submittal of completed records to the storage facility
without unnecessary delay.
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4.2 PROTECTION OF RECORDS

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

5.0 RECORDS IDENTIFICATION
- 5.1 IDENTIFICATION DESIGNATION

Records or indexing systems, or both, shall provide sufficient information
to permit identification between the record and the items or activities to which it
applies. Records shall be clearly identified by a unique number or other designation
which Is directly traceable to controlling programmatic information (e.g., project,
contract number, task number, preparing organization, author, date, title, subject,
etc.). This unique identification number or other designation shall not be repeated
anywhere in the Yucca Mountain Project. The Project Office or its designee shall
review and approve the records identification system of REECo to ensure
consistency.

5.2 INDEXING SYSTEM

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

6.0 PERMANENT STORAGE FACILITY

Records shall be controlled from the time they are complete until the time
they are stored in a permanent storage facility. Temporary storage, preservation,
safe keeping, and retrievability of completed records shall be in accordance with the
requirements applicable to the permanent storage of records. The use of dual
storage facilities is an acceptable elternative to a single fire-rated, environmentally
controlled facility.

6.1 STORAGE LOCATION

The records shall be stored in & predetermined location or locations that
meets the requirements of applicable standards, codes, and regulatory agencies.

Me078-18



o0 -
REVISION 7

6.2 STORAGE PROCEDURE

Béfore the records ere stored, a written storage procedure shall be
prepared and respons:bulny assigned for enforcing the requirements of that
procedure. As a minimum, this procedure shall include the following:

* A description of the storage facility.
* The filing system to be used.

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

‘  The method of verifying that the records are those designated (see
‘ Paragraph 4.1 of this section).

* The rules governing access to and control of the_ﬁles.

* The method for maintaining contro! of and accountabihty for records
removed from the storage facility.

‘ A method for filing supplemental informatlon (see Paragraph 9.0 of this
section).

7.0 PRESERVATION

Records shall be stored in & manner approved by the organization or
organizations responsible for storage. In order to preclude deterioration of the
records, the following requirements shall apply:

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

* Records shall be firmly attached in binders or placed in folders or
envelopes for storage In steel file cabinets or on shelving in
containers.

‘ Provisions shall be made for special processed records (e.g., radio-
graphs, photographs, negatives, microfilm, magnetic material, etc.) to
prevent damage from excessive light, stacking, electromagnetic fields,
temperature, and humidity.

© MB07B-18
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8.0 SAFEKEEPING
\__/ 8.1 MEASURES TO PRECLUDE ENTRY

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

8.2 REPLACEMENT, RESTORATION, OR SUBSTITUTION

Measures shall be taken to provide for replacement, restoration, or
substitution of lost or damaged records. These measures shall be accomplished
within 80 days following determination that either a record has been lost or a record
has been damaged to a degree that it is no longer complete or legible.

9.0 CORRECTED INFORMATION IN RECORDS
8.1 METHOD

Records may be corrected in accordance with written procedures that

provide for appropriate review or approveal by the originating organization.
9.2 IDENTIFICATION
The correction shall include the date and the identification of the person
authorized to issue such correction and shall not obliterate the corrected data.
10.0 STORAGE FACILITY
- The following requirements apply to both permanent and temporary
record storage facilities. :
10.1 CONSTRUCTION AND MAINTENANCE OF FACILITY

Records shall be stored in facilities constructed and maintained in &

manner that minimizes the risk of damage or destruction from natural disasters,

such as winds, floods, or fires; environmental conditions such as high and low
temperatures and humidity; and infestation of insects, mold, or rodents.

Me07B-18
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10.2 METHODS

The two satisfactory methods of providing storage facilities are (1) single
and (2) dual; these are detailed in the following sections.

SINGLE FACILITY

Design and construction of a single record storage facility shall meet the
following criteria:

It shall have reinforced concrete, concrete block, masonry, or equal
construction.

It shall have & floor and roof with drainage control and if & floor drain
is provicc’led. then a check valve (or equivalent device) shall be
included.

It shall have doors, structures and frames, and hardware that shall be
designed to comply with the requirements of a minimum two hour fire
rating.

Sealant shall be applied over walls as & moisture or condensate
barrier.

Surface sealant shall be placed on the fioor o provide a hard wearing
surface to minimize concrete dusting.

it shall have foundation sealant and provisions for drainage.
It shall have & fire protection system.
Only those penetrations used exclusively for fire protection, com-

munication, lighting, or temperature and humidity control are allowed.
All 'such penetrations shall be sealed or dampered to comply with the

“minimum two-hour fire protection rating.

The construction details shall be reviewed for adequacy of protection
of contents by a person who Is competent in the technical field of fire
protection and fire extinguishing.

If the facility is located within a building or structure, then the
environment and construction of that building can provide & portion or
all of these criteria. ,
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10.2.2 ALTERNATE SINGLE FACILITIES

The following are acceptable alternatives to the criteria for a single
\-/ facility: .

*  Two-hour fire rated vault that meets National Fire Protection
Association (NFPA) 232-1975.

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

*  Two-hour fire rated file room that meets the requirements of NFPA
232-1975 with the following additional provisions:

- An early-waming fire detection and automatic fire suppression
capability with electronic supetrvision at & constantly attended
central station.

- Records storage in fully enclosed metal cabinets.

- Adequate access and aisle ways.

- Work that is not associated directly with record storage or retrieval
shall be prohibited In the file room.

- Smoking, eating, or drinking shall be prohibited in the file room.

- Two-hour fire rated dampers or doors in all boundary penetrations.

10.2.3 DUAL FACILITIES

If storage at dual facilities for each record is provided, then the facilities
shall be at locations sufficiently remote from each other to eliminate the chance of
exposure to a simultaneous hazard. Neither facllity is required to satisfy the
requirements of Paragraphs 10.2.1 or 10.2.2 but shall meet the other requirements
of this document.

11.0 RETRIEVAL
11.1 PROVISIONS
Storage systems shall provide for retrieval of information in accordance
with planned retrieval times based upon the record type. Final reports shall contain
a listing, by unique number or other designation, that enables prompt retrieval of all
documents used to compile or evaluate the report. This listing shall includs, as a

minimum, a!l referenced documents, peer review or other review documents,
~ computer codes, data sheets, procedures, and test plans. All documents referenced
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by final reports, except readily avalilable references such as encyclopedias,
dictionaries, engineers handbook, etc., shall be retrievable from the Records
Management System (RMS).
11.2 PERSONNEL
A list shall be maintained that designates those personhel who shall have
access to the files. , ‘
11.3 ACCESSIBILITY
Records maintained by REECo shall be accessible to the WMPO or its
designated alternate.
12.0 DISPOSITION
12.1 ACCESSIBILITY AT VARIOUS LOCATIONS
Records that are accumulated at various locations, prior to transfer, shall
be made accessible to the YMP either directly or through the procuring organization.
12.2 CUSTODIAN
The custodian shall inventory the submittals, acknowledge receipt, and

process these records in accordance with this document or the procedures
implementing this document.

12.3 REQUIREMENTS OF REGULATORY AGENCIES -
Variéus regulatory agencies have requirements concerning records that

are within the scope of this document. The most stringent requirements sha!l be
used to determine final dispositions.
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SECTION Xvill
AUDITS

1.0 GENERAL REQUIREMENTS

All Yucca Mountain Project activities will be subject to planned and
scheduled internal and external audits to assure that procedures and activities
comply with the overall Quality Assurance (QA) program and to determing their
effectiveness. REECo shall include in their Quality Assurance Program Plan (QAPP)
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 shall be performed in accordance with written
procedures using checklists by appropriately trained personne!l who do not have
direct responsibility for performing the activities being audited. Audit results shall be
documented, reported to, and reviewed by responsible management. Tracking
systems shall be instituted for audit findings to assure that &ll findings are
appropriately addressed and to identify quality trends. Al deficiencies,
nonconformances, and potential quality problems identified during the audit are to be
documented and monitored until verification of effective comective 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.

Followup action, including verification of corrective action or reaudit of
specific areas, shall be performed.

1.1 YUCCA MOUNTAIN PROJECT AUDITS

The Project audit program will be executed at the Project level by the
YMP and at the activity level by individua! Participating Organizations and NTS
Support Contractors. :

114  REECO AUDITS

REECo shall conduct internal (covering their entire QAPP, on an annual
basis) and external (direct subcontractor) audits of activities under its direct control.
These audits will be scheduled, planned, conducted, and reported as described in
this QAPP. External and internal audit schedules, dates, and changes thereto, shall
be sent to the SAIC/T&MSS Project QA Department (QA Verification Division
Manager). Audit schedules shall identify the date of the audit, the activities to be
audited, and the requirements to which the activities are to be audited.

M607B-19
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1.2 SCHEDULING

Internal and external QA audits shall be scheduled in a manner that shall
provide coverage and coordination with ongoing QA program activities. Audits shall
be scheduled at a frequency commensurate with the status and importance of the
activity and shall be initiated early enough to assure effective QA. Each NNWSI
Project Participant shall perform or arrange for annual evalustions of suppliers. This
evaluation shall be documented and shall take into account, where applicable, (1)
review of supplies 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 fumished by the same supplier; and (4) results of audits
from other sources, e.g., customer, ASME, or NRC audits.

1.2.1 INTERNAL AUDITS

Applicable elements of this QAPP shall be audited at least annually or at
least once during the life of the activity, whichever is shorter. The scope of the
audit shall be established by: Considering the results of any previous audits, the
nature and frequency of identified deficlencies, and any significant change in
personnel, organization, or in the QA program.

1.2.2 EXTERNAL AUDITS

Elements of an external organization’s QA program shall be audited at
least annually or once during the life of the activity, whichever is the shorter period,
with the following exception: If the activity is less than four months in duration, an
audit is not required to be performed unless an audit is necessary due to the
complexity or importance of the ectivity being performed. The justification for not
performing audits of vendors whose activities are less than four months in duration
shall be documented and approved by the responsible QA Manager prior to
implementation of the activity. A copy of the documented justification shall be
provided to the DOE/YMP PQM.

1.23 JOINT AUDITS

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 resulis of an audit performed on
behalf of several purchasers remains individually responsible for the adequacy of the
audit. )

-80-
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1.3 PREPARATION

Preparation for an audit shall include the items listed below.

1.3.1 AUDIT PLAN

Project Quality Assurance (PQA) shall develop and document an audit
plan for each audit. This plan shall identify the audit scope, requirements, audit
personnel, activities to be audited, organizations to be notified, applicable
documents, schedule, and written procedures or checklists.

13.2 PERSONNEL

PQA shall select and assign auditors who are independent of any direct
responsibility for the performance of the activities that they are to audit. If the audit
Is to be an intemal one, then the personne! who have direct responsibility for
performing the activities to be audited shall not be involved in the selection of the
audit team. Audit personne! shall have sufficient authority and organizational
freedom to make the audit process meaningful and effective. Appendix F defines
the requirements for the qualification of QA audit personnel.

133 SELECTION OF AUDIT TEAM

An gudit team shall be identified before the beginning of each audit. This
team shall contain one or more auditors and shall 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
teams shall be employed when activities to be audited involve more than a single
technical area. The audit team leader shall ensure tht the audit team is prepared
before the audit begins.

14 PERFORMANCE

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

1.5 REPORTING

The audit report shall be signed by the audit team leader and should be
Issued within 30 calendar days after completion of the audit and shall include the
following information, as appropriate:

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

¢ Summary of audit results, including a statement of the effectiveness of
the QA program elements that were audited.

* Description of each reported adverse audit finding in sufficient detail to
enable corrective action to be taken by the audited organization.

1.6 RESPONSE

Management of the audited organization or activity shall investigate
adverse audit findings; determine root cause; schedule corrective action, including
measures to prevent recurrence; and, within thity 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 or for the auditing
organization. -

1.7 FOLLOW-UP ACTION

Follow-up action shall be taken to determine whether or not corrective
action has been accomplished as scheduled and shall be verified by the auditing
organization. An analysis of audit results shall be performed by the PQA
organization to identify quality trends. The results of the analysis shall be reported
to responsible management for review, assessment, and appropriate action.

M607B-19
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1.8 RECORDS
1.8.1 AUDITS

As a minimum, audit records shall include the following:

* Identification of the organization(s), activities, or items audited and the
individual(s) contacted during the audit(s).

' Describtion of any deficiencies, noncdnformances. and potential quality
problems identified. These shall be documented and monitored until
verification of effective corrective action is made.

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

1.8.2 PERSONNEL RECORDS

Records of personne! qualifications for Auditors and Lead Auditors
performing audits shall be established and maintained by the employer. Records for
each Lead Auditor shall be maintained and updated annually.

2.0 SURVEILLANCES

The YMP audit program shall be 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
gha!l be conducted and shall be either scheduled or implemented on a random

asis.

Measures for the surveillance of site investigation activities shall be
established and executed in accordance with procedures prepared by the organi-
zation performing the activity. Surveillances shall be scheduled and conducted
based on the activity's relative impact or importance, or both, to the Project. All
deficiencies, nonconformances, and potential quality problems identified during
surveillances are to be documented and monitored until verification of efiective
corrective action is made. Specific requirements applicable to surveillance activities
are as follows:
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2.1 PLANNING

Surveillances are to be performed to written checklists or surveillance
plans whenever practical. The documentation shall identify characteristics, methods,
and acceptance criteria, shall provide for recording objective evidence of results, and
accuracy of the equipment necessary to perform surveillance. The specification of
acceptance criteria related to surveillances may be as simple as "to verify proper
implementation of procedures” or to "to verify conformance to requirements.”

2.2 REPORTING INDEPENDENCE

Survelllance personnel shall not report directly to the immediate
supervisors who are responsible for the work being surveilled.

23 RECORDS

As a minimum, surveillance records shall identify the following:

M6078-19

ltem or activity.
Date of surveillance.
Name of individual performing the surveillance.

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

Description of any deficiencies, nonconformances, and potential quality
problems identified during the surveillance. Nonconformances shall be
handled in accordance with the requirements of Section XV or XVI, as
applicable.

Survelllance criteria.
Equipment used during the survelllance.
Results.

Acceptance statement.
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APPENDIX A
TERMS AND DEFINITIONS

ACCEPTANCE CRITERIA: Specified limits defined in codes, standards, or other
requirement documents placed on characteristics of an item, process, or setvice.

ACCESSIBLE ENVIRONMENT: (1) the atmosphere; (2) the land surface; (3)
surface water; (4) oceans; and (5) the portion of the lithosphere that is outside the
controlled areas.

ACTIVITIES THAT AFFECT QUALITY: Deeds, actions, work, or performance of a
specific function or task. The 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 | 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 analysis, 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 capabllity of the natural barrier. Examples are site
characterization activities such as exploratory shaft construction, borehole drilling,
and other activities that could physically or chemically alter properties of the natural
barriers in an adverse way.

ACTIVITY: Any time consuming efiort (operation, task, function, or service) which
influences or affects the achievement or verification of the objectives of the YMP as
depicted in the WBS Dictionary.

AP - YMP Administrative Procedure: An implementing procedure which identifies
the interface control methods which govern Project-wide systems and are
implemented by ali Project participants. Administrative procedures that implement
QA requirements are identified with a "Q" suffix (i.e., AP 1.1Q).

M607A-1
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AUDIT: A planned and documented activity performed to determine by investigation,
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 implementation. An audit should
not be confused with surveillance or inspection activities performed for the sole
purpose of process control or product acceptance.

AUTHENTICATION (QA RECORDS): Authentication Is the act of attesting that the
information contained within a document Is accurate, complete, and appropriate to
the work accomplished. Authentication Is accomplished by one of the following
methods: (1) a stamped, initialed, or signed, and dated document; (2) a statement
by the responsible individual or organization; or (3) issuing & 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 been
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 sofiware. (2) A stream of
commands or sequence of streams of commands executed to utilize system
maintained software in which the system maintalned software generates reportable
results. Auxiliary sofiware does not generate primary data.

BARRIER: Any materia! or structure that prevents or substamially delays the
movements of water or radionuclides.

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

requirements.

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 atiribute of an item, process, or service that is
distinct, describable, and measurable.

COMMERCIAL GRADE ITEM: An item satisfying all of the following requirements:

1) The item is not subject to design or specification requirements that are
unique to 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,
- l.e., catalog; '

3) The ltem Is used In applications other than Mined Geologic Disposal.

A2
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COMPUTER MODEL VALIDATION: Assurance that a model as embodied in a
computer code is & 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 & numerical mode! (NUREG-0856). Usually
accomplished by comparing code results to (1) a hand calculation, (2) an analytical
solution or approximation, or (3) a verified code designed 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 o quallty is one which, if not
corrected, could have a serious effect on safety or operability.

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 sofiware 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 environment.

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

CONTAINMENT, PERIOD OF: Known as the period during the first several hundred
years following permanent closure of the geologic repository in which radiation and
thermal levels are high and the uncertainties of ensuring repository 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 organrzatlon under contract to provide supplies, construction, 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 restricted foliowing permanent closure. The
controlled area is also known as the site.

MBO7A-1
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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 adverss 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 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 requirements
upon which the detailed fina! design is based.

DESIGN OUTPUT: Documents, such as drawings, specifications, and others that
define technical requirements of structures, systems, and components.

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

DEVIATION: A departure from épeciﬁed requirements.

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

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

DOE: The U.S. Department of Energy or its duly authorized representatives.

ENGINEERED BARRIER SYSTEM: The waste packdge 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 & 10 CFR 60,
Subpart G QA program by DOE and its contractors, or data developed outside the
DOE repository program, such as by oll companles, national laboratories,
universities, or data published in technica! or scientific publications. Existing data
does not include information which is 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 organizational structure
for the auditing organization.

FINAL DESIGN: Approved design output documents and approved changes thereto.

FUNCTIONAL CHARACTERISTICS: Those attributes of a repository or its struc-
tures, systems, and components that dstermine 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 wastes 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
facility that is part of a geologic repository, including both surface and subsurtace
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 radiation 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 environment (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 activity.

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 activity
conforms to specified requirements. '
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INTERNAL AUDIT: An audit of those portions of an organization’s QA program that
is 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 environment 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 support data.

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

MATERIAL: A term that includes items plus any hardware or geologic samples
either used in or resulting from research and development or site investigations on
the YMP 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 EQUIPMENT: Devices or systems used to calibrate,
measure, gage, test, or inspect, in order to control or to acquire data to verify
conformance to a specified requirement, or to establish characteristics or values not
previously known.

NONCONFORMANCE: A deficiency in characteristics, documentation, 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 provnde
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 quality of an item or
activity, based on observations, measurements, or tests that can be verified.

OPERATIONS, PERIOD OF: Includes the time during which emplacement of

wastes occurs; any subsequent period before permanent closure during which the
emplaced wastes are retnevable and permanent closure, which includes sealing of

shafts.

A-6
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OVERVIEW: An analysis and assessment by management of the scope, status,
adequacy and effectiveness of Program quality achievement and assurance
activities. Overview encompasses effectiveness assessments, technical reviews,
- readiness reviews, audits, and surveillances, as appropriate.

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

PARTICIPATING ORGANIZATION: This term appiies to the folloWing: (1) the
government agencies external to the DOE, (2) national laboratories, and (3)
organizations participating directly in YMP activities.-

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

PEER REVIEW: A documented, critica! review performed by peers who are
independent of the work being reviewed. The peers 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 sufficlent freedom from funding considerations to assure the
work is impartially reviewed.

A peer review Is an in-depth critique of assumptions, calculations, extrapolations,
altemnate interpretations, methodology, and acceptance criteria employed, and of
conclusions drawn in the original work. Peer reviews confirm the adequacy of work..
In contrast to peer review, the term “technical review”" refers to & 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 periormance 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.

AT
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PERFORMANCE ASSESSMENT: The process of quantitatively evaluatmg
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.

PRINCIPAL INVESTIGATOR (Pl): 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 & support team to accomplish the item or activity.
This term may be synonymous with task leader or project engineer depending upon
the Project Participant.

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

PRIMARY DATA: Information that can be shown to have been acquired and
controlled in a manner consistent with all applicable Quality Assurance Level |
requirements and is necessary for the resolution of the NRC performance objectives
of 10CFR60 In accordance with the YMP Issues Resolution Strategy. This includes
information that has been qualified and accepted in accordance with YMP AP 5.2Q,
"Acceptance of Data and Data Interpretations not Developed Under the YMP QA
Program.”

PROCUREMENT DOCUMENT: Purchase requisitions, purchase orders, letters of
intent, work authorization letters, drawings, contracts, specifications, instructions, or
any document that provides a mean 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 procurement
&equirements and for the issuance or adminlstratuon. or both, of procurement
ocuments

Q-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 10CFR60, Subpart G.
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QMP - Quality Management Procedure: An implementing procedure which
identifies the control methods to meet Project QA requirements utilized by YMPO,
YMPO matrix support, and QASC personnel.

QUALIFICATION (OF DATA): A formal process intended to provide a desired level
of confidence that data are suitable for their intended use.

QUALIFICATION (PERSONNEL): The characteristics or abilities that are gained
through education, training, or experience, which are measured against established
requirements, such as standards or tests, that qualify an individual to perform a
required function. '

QUALIFICATION TESTING: Demonstration that an item meets design requirements.

QUALIFIED DATA: Data Initially collected under a 10 CFR 60, Subpant G quality
gssurance program or existing data qualified in accordance with Appendix G of this
A Plan.

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
10 CFR 60 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
necessary to provide adequate confidence that the geologic repository and its
subsystems or subcomponents will perform satistactorily in service.

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, correspondencs,
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 regardiess of the physical form or
characteristic. 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.

A-9
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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 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. ltems
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
repository. Iltems and activities important to waste isolation are those barriers and
related activities which must meet the criteria that address long-term performance of
the engineered and natural barriers to inhibit the release of radionuclides from the
site to the accessible environment after permanent closure. The criteria for items or
actg;:t;qes important to safety and waste isolation are found in 10CFR60, and
40CFR191.

QUALITY ASSURANCE LEVEL II: Those activities and items related to the
systems, structures, and components which require a level of quahty assurance
sufficient to provide for reliability, maintainability, 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 WMPO
concerns, and the environment. ,

QUALITY ASSURANCE LEVEL lll: Those activities and items not classified as QA
Levels | or Il.

QUALITY ASSURANCE PROGRAM PLAN (QAPP). 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

determine and inform management of the readiness to advance from one phase,
process, or activity into another. Readiness Reviews are used to coordinate many
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 particular segment of
the project.

RECEIVING: Teking delivery of an item at a designated location.

RELIABILITY ANALYSIS: An analysis that estimates the reliabllity of a system or
component.

A-10
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REPAIR: The process of restoring & nonconforming characteristic to a condition
such that the capabillity of an item to function reliably and safely is unimpalred, even
though that item still does not conform to the original requirement.

REPOSITORY: See Geologic Repository Operations Area.

RETRIEVAL: The act of intentionally removing radioactive waste from the
undsrground location at which the waste had been emplaced previously for disposal.

REWORK: The process by which a nonconforming item or activity is made to
conform 1o 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, surveillance, or Quality
Assurance audit. _

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

SCIENTIFIC INVESTIGATION: Any research, experiment, test, study, or 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 1o, all geologic,
tectonic, seismologic, hydrologic, climatologic, geochemical, chemical, geophysical,
physical, geomechanical, mechanical, meteorological, metallurgical, envuronmental
socioeconomic, and transportation studies of activities which are performed for, or In
support of, the investigation, exploration, site characterization, development of design
bases, licensing, construction, operation, monitoring, 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 & 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.

A-11
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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 & particular site that are relevant to the procedures
under 10 CFR Part 60. Site characterization includes borings, surface excavations,
excavation or exploratory shafts, limited subsurface lateral excavations and borings,
and in situ testing at depth &s needed 10 determine the suitability of the site for a
geologic repository. It does not include preliminary borings and geophysical testing
needad to decide whether or not site characterization should be undertaken.

SPECIAL PROCESS: A process, the results of which are highly dependent on the
contro!l 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.

SUPPLIER: Any individua! or organization under contréct to provide items or
services to the DOE/NV, to a Participating Organization, or to an NTS Support
Contractor for Project activities. 4

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

TECHNICAL PROJECT OFFICER (TPO): The individual within each YMP
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
personne! 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 verification and/or validation for
applicability, correctness, adequacy and completeness.

TESTING: An element of verification that is used to determine the capability 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 identification. -

TRAINING: In-depth instruction provided to personnel to develop and demonstrate
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 shafis, boreholes, and their seals._

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

VALIDATION: 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, auditing, or
otherwise determining and documenting whether or not items. processes, setvices,
or documents conform to specified requirements.

WAIVER: Documented authorization to depart from specified requirements.

WASTE PACKAGE: The waste form and any containers, shielding, packing, and
other absorbent materials immediately surrounding &n individua! waste container.

YUCCA MOUNTAIN PROJECT OFFICE (YMPO): The organization to which the
U.S. Depariment 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 YMP.

YMP PARTICIPANTS: An all inclusive term used to describe (generically) the
various organizations involved In the 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 PERSONNEL: All U.S. Department of Energy Participating Organizations, and
NTS Support Contractor personnel involved in YMP activities.

YMP QUALITY ASSURANCE PLAN (QAP): The document that describes the
planned, systematic quality assurance requirements that are applicable to the YMP.

'YMP WORK BREAKDOWN STRUCTURE (WBS) DICTIONARY: A controlied

document which establishes & product oriented framework for organizing and
defining work to be accomplished.

| A-13
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APPENDIX B
DESIGN INPUTS

Design inputs includé many characteristics and functions of an item or system.
These inputs vary depending on the application; however, it is desirable to consider
at least the followmg listed inputs as they apply to specific items or systems of the
repository:

1.
2.
3.

10.

11.

12.

13.

14.

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

Codes, standards, and regulatory requirements including the app!icéb!e issue,
agenda, or both. ,

Design conditions such as pressure, temperature, fluid chemistry, and voltage.
Loads such as seismic, wind, thermal, and dynamic.

Environmental conditions anticipated during storage, construction, and
operation such &s pressure, temperature, humidity, corrosiveness, site
elevation, wind direction, nuclear radiation, electromagnetic radiation, and
duration of exposure.

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

Material requirements including such items as compatibility, electrical insulation
properties, protective coating, and corrosion resistance.

Mechanical requirements such as vibration, stress, shock, and reaction forces.

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

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

Chemistry requirements such as provisions for sampling and limitations on
water chemistry.

Electrical requirements such as source of power, voliage, raceway
requirements, electrical insulation, and motor requirements.

Layout and arrangement requirements.

B-1
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15.

16.

17.
18.

19.

20.

21.

22,

23.

24,
25,
26.

27.
. 28.

29.

REVISION 7

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

Instrumentation and contro! requirements including indicating instruments,
controls, and alarms required for operation, testing, and maintenance. Other
requirements such as the type of instrument, installed spares, range of
measurement, and location of indication are included.

Access and administrative contro! requirements for repository security.

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

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

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

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

Personnel requirements and limitations including the qualification and number
of personnel available for repository operation, maintenance, testing, and
inspection, and radiation exposures to the public and repository personnel.

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

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

Oth’er requirements to prevent undue risk to the health and safety of the
public.

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

Safety requ!rements' for preventing Injury to personnel including such items as
radiation safety that restrict the use of dangerous materials, escape provisions
from enclosures, and grounding of electrical systems.

Quality control and Quality Assurance requirements.
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30. Reliability requirements of structures, systems, and components, including their
interactions, which may impair functions that are important to safety.

31. Interface requirements between repository equipment and operation and
maintenance personnel.

32. Requirements for criticality control and accountability of nuclear materials.
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APPENDIX C

REQUIREMENTS FOR THE QUALIFICATION OF INSPECTION AND TEST
PERSONNEL

1.0 GENERAL

The following are the requirements for the qualification of personnel who
perform inspection and testing to verify conformance to specified requirements for
the purpose of acceptability. The requirements for the qualification of personnel
performing nondestructive examination are specified in Appendix D.

2.0 FUNCTIONAL QUALIFICATIONS

Three levels of qualification shall 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
functional activities. -

2.1 LEVEL | PERSONNEL CAPABILITIES

A Level | person shall be capable of performing and documenting the results
of inspections or tests that are required to be psrformed in accordance with
documented procedures, acceptance standards, and/or industry practices as defined
in user's written procedures.

2.2 LEVEL |l PERSONNEL CAPABILITIES

A Level Il person shall have all of the capabilities of a Level | person for the
inspection or-test category or class in question. Additionally, a Level Il person shall
have demonstrated capabilities in planning inspections and tests; in setting up tests,
including preparation and setup of related equipment, as appropriate; in supervising
and certifying lower leve! personnel; and in evaluating the validity and acceptability
of inspection and test results.
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2.3 LEVEL Il PERSONNEL CAPABILITIES

A Level Il person shall have all the capabilities of a Leve! Il person for the
inspection, test category or class in question. In addition, the individual shall also
be capable of evaluating the adequacy of spscific programs used to train and certify
inspection and test personnel whose qualifications are covered by this section.

3.0 EDUCATION AND EXPERIENCE QUALIFICATIONS

These education and experience requirements shall be considered with
recognition that other factors commensurate with the scope, complexity, or specia!
nature of the inspection or test activity may provide reasonable assurance that a -
person can competently perform a particular task. Other factors which may
demonstrate capability in & given job are previous performance or satisfactory
completion of capability testing. These factors and the basis for their equivalency
shall be documented.

3.1 LEVEL | EDUCATION AND EXPERIENCE REQUIREMENTS
*  Two years of related experience in equivalent inspection or testing
activities; or

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

* Completion of college level work leading to an associate degree in a

related discipline plus three months of related experience in equivalent
inspection or testing activities.

3.2 LEVEL !l EDUCATION AND EXPERIENCE REQUIREMENTS
* One year of satisfactory performance as a Leve! | in the corresponding

inspection or test category or class; or

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

*  Completion of college work leading to an associate degree in a related

discipline plus one year of related experience in equivalent inspection or
testing activities; or

C-2
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*  @raduation from & four-year college plus six months of related experience
in equivalent inspection activities or testing activities.

3.3 LEVEL lii EDUCATION AND EXPERIENCE REQUIREMENTS

* 8ix years satistactory performance as a Level 1l in the corresponding
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 nuclear facilities; or, if not, at least sufficient training
}o ge acquainted with relevant Quality Assurance aspects of a nuclear
acility; or

*  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, et least sufficient training to be acquainted with the
relevant quality assurance aspects of a nuclear facility; or

* Graduation from a four-year college plus five years 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.

4.0 CERTIFICATION
4.1 QUALIFICATION REQUIREMENTS

-

The responsible organization shall designate those inspection and test
activities that require qualified inspection and test personnel and the minimum
qualification requirements for such personnel. Further, the responsible organization
shall establish written procedures for the qualification of inspection and test
personnel and for the assurance that only those personne! who mest the established
requirements are permitted to perform inspection and test activities. If a single
inspection or test requires implementation by a team or a group, then personnel who
do not mest the requirements of this section may be used in data-talking
assignments or in repository or equipment operation, provnded they are supervised
or overseen by a qualified individual.
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4.2 PERSONNEL SELECTION

Personnel selected to perform inspection and test activities shall have the
experience or training commensurate with the scope, complexity, or special nature of
the activities.

4.3 INDOCTRINATION

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

4.4 TRAINING

The need for a forma! training program shall be determined, and such training
activities shall be conducted as required to qualify personnel who perform inspection
and tests. On-the-job training shall be included also In the program, with emphasis
on first-hand experience gained through actual performance of inspections and tests.
Training shall also be provided on 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 shall be initially determined by
a suitable evaluation of the candidate’s education, experience, training, and either
test results or capability demonstration In accordance with the organization’s
personnel qualification procedure.

4.6 EVALUATION OF PERFORMANCE

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

4.7 CERTIFICATION OF QUALIFICATION

The qualification of personne! shall be certified in writing in an appropriate
form, including the following information:

‘ Employer's name

* Identification of person being certified.

‘* Activities certified to perform.

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

* Results of periodic evaluation.

‘ Results of physical examinations (when required).

¢ Signature of employer's designated representative who is responsible for
such certification.

* Date of certification and certification expiration.
4.8 PHYSICAL

The responsible organization shall identify any special physical characteristics
needed in the performance of each activity, including the need for initial and
subsequent physical examinations.

| C-5
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APPENDIX D
REQUIREMENTS FOR THE QUALIFICATIONS OF NON-DESTRUCTIVE
EXAMINATION PERSONNEL

This Appendix provides amplified requirements for the qualification of
personne! who perform radiographic (RT), magnetic particle (MT), ultrasonic (UT),
liquid penetrant (PT), eddy current (ET), neutron rediographic (NRT), and =
leak-testing (LT), which is hereinafter referred to as non-destructive examination
(NDE), to verify conformance to specified requirements.

1.0 CERTIFICATION
1.1 APPLICABLE DOCUMENTS
The American Society of Non-destructive Testing Recommended

Practice No. SNT-TC-1A, June 1980 edition, and its applicable supplements shall
apply as requirements to NDE personnel covered by this section.

1.2 PROGRAM

The responsible organization shall establish written procedures for the
control and administration of NDE personne! training, examination, and cerification.

1.3 CERTIFICATE OF QUALIFICATION
' The qualification of personnel shall be certified in writing in an
appropriate form, including the following information:
* Employer's name.

* Identification of person being certified.

* Activities certified to perform.
* Basis used for certification that includes such factors as:

- Education, experience, and training (when necessary).

- Test results (where applicable).
- Results of capability demonstration.

D-1
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* Results of periodic evaluation.
* Roesults of physical examinations (when required).

¢ Signature of employer's dssignated representative who is responsible for
such certification.

‘ Dates of certification and certification expiration.

1.4 PHYSICAL

The responsible organization shall identify any special physical characteristics
needed in the parformance of each activity, including the need for initial and
subsequent physical examinations.

- M607A-4
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APPENDIX E
LIST OF TYPICAL QA RECORDS

The following is a list of typical QA records. The nomenclature of these may
vary for each Participating Organization and NTS Support Contractor. The Project
retention period is defined as lifetime. QA records will be submitted to the Project
Records Center by the originating organization of the record.

M607A-5

1.0 SITE CHARACTERIZATION
Surveys of the underground facility excavations, shafts, and boreholes
referenced to readily identifiable surface features.
Description of the materials encountered.
Geologic maps and geologic cross section.
Locations and amounts of seepage.
Instrument locations, readings, analysis, and reports for in situ testing.
Technical specifications.
Sample extraction location maps.
Site Characterization Report.
Environmental Assessment.
Peer review documentation.
Test plans and procedures, and results thereof.
Data reduction, evaluations, analyses, and reporis for:
Geomorphology.
Stratigraphy.
Tectonics.
Seismicity.
Geoengineering. .
Hydrology.

Geochemistry. . '
Climatology and Meteorology.

E-1




Environmenta! Impact Statement.

Environmental Report.

2.0 DESIGN RECORDS

Applicable codes and standards used in design.

Design drawings.

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

Design deviations.

Design reports. -

Design verification data.

Deslgn specifications and amendments.
Safety analysis report.

Stress reports for code items.

Systems descriptions.

Systems process and instrumentation diagrams.

Technical analysis, evaluations, and reports.

3.0 PROCUREMENT RECORDS

Procurement specifications.

Purchase order including amendments.

4.0 MANUFACTURING RECORDS

Applicable code data reporis.

M607A-5
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*  As-built di'awings and records (Note: As-built d}awings and records shall
correctly identify the installed condition of the item. The type of as-built
drawings and records to be maintained shall be specified.)

* Certificate of compliance.

*  Eddy-current examination_ final resulis.

‘* Electrical control verification tests results.

* Faerrite test. tesulits.

* Heat treatment records.

* Liquid penetrant examination fina! results.

*  Location of weld filler meterial.

‘ Magnetic particle examination final results.

*  Major defect repair records.

* Material properties records.

* Nonconformance reports.

* Performance test procedure and result records.

‘ Pipe and fitting location report.

* Pressure test hydrostatic or pneumatic).

* Radiographs (for in-service inspection applications).

* Radiograph review records.

* Ultrasonic examination final results.

*  Welding procedures.
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5.0 INSTALLATION AND CONSTRUCTION RECORDS
5.1 RECEIVING AND STORAGE - NONCONFORMANCE REPORTS

5.2 ClViL

* Concrete cylinder test reports and charts.

* Concrete design mix reports.

* Concrete placement records.

‘* Inspection reports for channel pressure tests.

‘ Material property reports on containment liner and accessories.

‘ Material property reports on meta! containment shell and accessories.
* Material property reports on reinforcing steel.

* Material property reports on reinforcing steel splice sleeve material.

‘  Procedure for waste package vessel pressure proof test and leak rate
tests and results. '

* Reports of high strength bolt torque testing.
* Soil compaction test reports.
‘ Location and description of structural support systems.

* Details, methods of emplacement, and location of seals used.
5.3 WELDING

*  Ferrite test results.'
‘  Heat treatment records.
*  Liquid penetrant test fina! results.

¢ Material property records.

E-4
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Magnetic particle test final results. -

Major weld repair procedures and results.
Radiographs (for in-service inspection application).
Radiograph review records.

Weld location diagrams.

Weld procedures.

5.4 MECHANICAL

Cleaning procedures and results.
Code data reports.

:jnstalled lifting and handling equipment procedures, inspection, and test
ata.

Lubrication procedures.

Material properties records.

Pipe and fitting location reports.

Pipe hanger and restraint data.

Pressure test results (hydrostatic or pneumatic).

Safety valve response test procedures.
5.5 ELECTRICAL AND INSTRUMENTATION AND CONTROL

Cable pulling tension data.

Cable separation data.

Cable splicing procedures.

Cable terminating procedures.
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* Certified cable test reports.
‘ Relay test procedures.

*  Voltage breakdown test results on liquid insulation.
5.6 GENERAL

* As-built drawings and records.

‘  Final inspection reports and releases.

‘ Nonconformance reports.
L Specifications and drawings.

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

* Anomalous conditions encountered.
6.0 PRE-OPERATIONAL AND START-UP TEST RECORDS

* Automatic emergency power source transfer procedures and results.
‘  Final system adjustment data. |
‘*  Pressure test results (hydrostatic or pneumatic).

* Instrument alternating current (AC) systems and inverters test procedures
and reports.

¢ Offsite power source energizing procedures and test reporis.
* Onsite emergency power source energizing procedure and test reporis.

* Pre-operational test procedures and results.

E-6
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7.0 OPERATION RECORDS

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

‘* Radioactive waste inventory, emplacement location, and transfer records.

* Offsite environmenta! monitoring survey records.

* Waste shipment records.

* Repository radiation and contamination survey results.

‘ Radiation exposure records for individuals entering radiation control areas.

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

‘ Records of transient or operationél cycles for those repository components
designed for a limited number of transients or cycles.

* Training and qualification records for members of the repository operating

\/ staff.

* In-service inspection records.

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

) * Mesting minutes of the Repository Nuclear Safety Committee and licensee
- - - nuclear review board.

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

* .Records of repository tests and experiments.

* Changes made to Opefating Procedures.

*  Sealed source leak-test resuls.

* Records of annua! physical inventory of all sealed source material.

‘ Ldgs of repository operation.

E7
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* Records and logs of maintenance activities, inspection, repair, and
replacement of principal items of structures, systems, and components.

‘ Operational, shift supervisor, and control-room logs.

* Licensee event reports.

* Fire protection records.

* Nonconformance reporis.

* Repository equipment operations instructions.

* Security plan and procedures.

* Emergency plan and procedures.

*  Quality Assurance and Quality Control Manuals.

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

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

* Evaluation of results of reportable safety concerns as required by
reguiations.

* Annual environmental operating report.
* Annual repository operating report.

* Location and description of dewatering systems.

E-8
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APPENDIX F

REQUIREMENTS FOR THE QUALIFICATION OF QUALITY ASSURANCE
PROGRAM AUDIT PERSONNEL

\—/

1.0 GENERAL

This Appendix provide 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
qualifications of individuals, henceforth referred to as Auditors, who participate in an
audit, such as technical specialists, management representatives, and
auditors-in-training.

1.1 QUALIFICATION OF AUDITORS

The responsible auditing organization shall establish the audit personnel
qualifications and the requirements for the use of technical specialists to accomplish
the auditing of Quality Assurance programs. Personnel selected for Quality
Assurance auditing assignments shall have experience or training commensurate

\_/. with the scope, complexity, or special nature of the activities to be audited. Auditors
either shall have or shall be given appropriate training or orientation to develop their
competence to perform required audits. The competence of personne! to perform
the vagious auditing functions shall 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 implementing audits and
reporting results.

1.1.2 TRAINING PROGRAMS

Training programs to provide general and specialized training in audit -
performance. General training shall include fundamentals, objectives, characteristics,
organization, performance, and results of quality auditing. Specialized training shall
include methods of examining, questioning, evaluating, and documenting specific
audit items and methods of closing audit findings.
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1.13 ON-THE-JOB TRAINING
On-the-job training, guidance, and counseling under the direct supervision

of a Lead Auditor. Such training shall include planning, performing, reporting, and
follow-up action involved in conducting audits.

1.2 QUALIFICATION OF LEAD AUDITORS

An individua! shall meet the requirements listed below before being
designated a Lead Auditor:

1.21 COMMUNICATION SKILLS

The prospective Lead Auditor shall have the capability to communicate
effectively, both orally and in writing. These skills shall be attested to in writing by
the Lead Auditor's employer.

1.22 TRAINING

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

* Knowledge and understanding of this document, 10 CFR Part 60, and
other nuclear and/or DOE related codes, standards, regulations, and
regulatory guides, as applicable to the NNWSI Project.

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

* Auditing techniques of examining, questioning, evaluating, and reporting;
methods of identifying and following up on corrective action items; and
closing out audit findings.

‘ Audit planning In the functions related to quality for the following
activities: site characterization (scientific investigations), design,
purchasing, fabrication, handling, shipping, storage, cleaning, erection,
installation, inspection, testing, statistics, nondestructive examination,
maintenance, repair, operation, modification of nuclear facilities or
associated components, and safety aspects of the nuclear facility.

*  On-the-job training to include applicable elements of the audit program.

| F-2
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1.23 AUDIT PARTICIPATION

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

1.24 EXAMINATION

The prospective Lead Auditor shall pass an examination that shall evaluate
his comprehension of and ebility to apply the body of knowledge identified in
Paragraph 1.2.2 above. The test may be oral, written, practica!, or any combination
of the three types. The development and edministration of the examination shall be
in accordance with Paragraph 1.4 of this section. If any portion of the examination
is oral,} wr(ijtten documentation of the oral examination questions/content shall be
maintained.

1.3 MAINTENANCE OF QUALIFICATION

1.3.1  MAINTENANCE OF PROFICIENCY

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

1.3.2 REQUALIFICATION

Lead Auditors who fail to maintain their proficiency for & period of two years
or more shall require requalification. Requalification shall include retraining in
accordance with the requirements of Paragraph 1.2.2 of this section, reexamination
in accordance with Paragraph 1.4.2, and pamcnpanon as an Auditor in at least one
nuclear Quality Assurance audit.

F-3
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1.4 ADMINISTRATION

14.1 ORGANIZATIONAL RESPONSIBILITY

Training of auditors shall be the responsibility of the employer. The
responsible auditing organization shall select and assign personnel who are
independent of any direct responsibility for the performance of the activities that they
will audit. The Lead Auditor shall, prior to commencing the audit, concur that
assigned personnel collectively have experience or training commensurate with the
scope, complexity, or special nature of the activities to be audited.

142 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 shall retain
responsibility for conformance to this document of the examination and its
administration. Integrity of the examination shall be maintained by the employer or
certifying agency through appropriate confidentiality of files and, where epplicable,
proctoring of examinations. Copies of the objective evidence regardmg the type or

types and content of the examination or examinations shall be retained by the
employer.

1.5 CERTIFICATION OF QUALIFICATION
Each Lead Auditor shall be certified by his employer as being qualified to
lead audits. As a minimum, this certification shall document the following:
‘ Employer’s name.
* Lead Auditor'’s name.

* Date of certification or recertification.

* Basis of qualification (i.e., education, experience, communication skills,
training, examination, etc.).

‘ Signature of employer's designated representative who is responsible for
such certification.

F-4
M607A-6



568-DOC-115

REVISION 7
APPENDIX G
REQUIREMENTS FOR QUALIFICATION OF EXISTING DATA NOT
GENERATED

UNDER A QA PROGRAM MEETING THE REQUIREMENTS OF 10 CFR 60,

SUBPART G

1.0 GENERAL

This Appendix provides the requirements for the qualification of existing

data, that will be needed to support a license application, which have not been
initially generated under a QA Program meeting the requirements of 10 CFR 60,
Subpart G.

2.1

2,0 METHODS FOR QUALIFICATION OF EXISTING DATA

Four methods or combinations of methods are acceptable for the process

of qualifying existing data:

a.

The execution of the peer review process in accordance with the
requirements of Appendix J of this QA Plan.

The use of corroborating data which is defined as existing data used to
support or substantiate other existing data. Inferences drawn to corroborate
the existing data shall be clearly identified, justified, and documented. The
level of confidence associated with corroborating data is related to the
quality of the program under which it was developed and the number of
independent data sets. The amount of corroborating data needed shall be
dealt with on a case-by-case basis in the documented reviews for
qualification. ,

The use of confirmatory testing which is defined as testing conducted under
a 10 CFR 60, Subpart G QA program which investigates the properties of
interest {(e.g., physical, chemical, geologic, mechanical) of an existing data
base. One example of confirmatory testing is testing conducted under the
same environmental conditions and with similar or the same procedures,
test material, and equipment as the original test which generated the
existing data. Another typé of confirmatory testing is testing conducted by
different test methods and equipment but which still investigated the same
parameter of interest. The amount of confirmatory testing required shall be
dealt with on a case-by-case basis in the documented reviews for
qualification.
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d. Demonstrating that the existing data was collected under & QA program
which is equivalent to a 10 CFR 60, Subpart G QA program.

3.0 SELECTION AND DOCUMENTATION OF QUALIFICATION METHODOLOGY

3.1 When the methods indicated in Sections 2.1b, 2.1¢, and 2.1d are utilized to
qualify existing data, a technical review shall be conducted to support the quality of
the data. Additional confidence/credibllity can be achieved when a combination of
methods Is used.

3.2 Documentation of the decision process shall provide an auditeble trail of all
factors used In arriving at the choice of the qualification method(s), and the decision
as to the qualification of the existing data. The level of confidence in the existing
data shall be commensurate with the intended use of the data. Attributes which
shall be considered in the qualification process are:

a. Quelifications of personnel or organizations generating the data are
comparable to qualification requirements of personnel generating similar
data under the approved 10 CFR 60, Subpart G program.

b. The technical adequacy of equipment and procedures used to collect and
analyze the data.

c. The extent to which the data demonstrates the properties of interest (e.g.,
physical, chemical, geologic, mechanical).

d. The environmental conditions under which the data were obtained if
germane to the quality of data.

e. The quality and reliability of the measurement control program under which
the data were generated.

f. The extent to which conditions under which the data were generated may
partially meet Subpart G.

0. Prior uses of the data and associated verification processes.

h. Prior peer or other professional reviews of the data and their results.

I Extent and reliability of the documentation associated with the data.

J: Extent and quality of corroborating data or confirmatory testing results.

k. The degree to which independent audits of the process that generated the

data were conducted.
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l. The importance of the data to showing that the proposed repository design
\_/ meets the performance objectives of 10 CFR 60, Subpart E.

m. Replication of test results.
NOTE: Additional guidance related to this subjeci can be found in NUREG-1298

"QUALIFICATION OF EXISTING DATA FOR HIGH-LEVEL NUCLEAR WASTE
'REPOSITORIES* (February, 1988).
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.APPENDIX H

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 lli of this
QA plan 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 YMP. 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:

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

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

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

2.0 APPLICABILITY
The detailed requirements set forth in this appendix apply to computer ~
software used {0 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 QA Plan. o

| H-1
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4.0 SOFTWARE LIFE CYCLE

Organizations implementing software development activities shall adhere to a
sofiware life cycle mode! that requires that software development 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. Each phase of the sofiware 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 each organizations software
QA plan. An example of one such mode! is described below:

REQUIREMENTS

DESIGN
IMPLEMENTATION
JEST
INSTALLATION

AND CHECKOUT

OPERATION AND
MAINTENANCE

4.1 SOFTWARE QA PLAN

The application of the software life cycle to the development and/or use of the
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 sofiware or may exist as a generic document to be
applied to all software prepared within an organization. The software QA plan shall
identify:

* The software products to which is applies.
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* The organizeations responsible for the sofiware quality and their tasks and
responsibilities.

‘  Required documentation.

* Standards, conventions, techniques, or methodologies which shall guide
the software development, as well as methods to assure compliance to the
same.

* 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 lifecycle management shall be
described. Each participant shall present the specific sofiware lifecycle controls for
their organization in their software QA Plan. The following lifecycle elements shall
apply, as appropriate, for the specific lifecycle model defined, interpreted, and
described in each organizations software QA plan.

4.1.2.1 Requirements Phase

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

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

‘ Enough detail to allow for objective verification.

* Adequate definition to provide for the response of the sofiware to all the
identified input data.

* 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 requirements shall
be specified, documented, and systematically reviewed. The design shall specify the
overall structure (control and data fiow), and the reduction of the overall structure

into physical solutions (algorithms, equations, contro! logic, and data structures).
The design may necessitate the modification of the requirements documentation.
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Design phase verification and validation activities during this phase shall
consist of:

‘ The generation of design-based test cases.
* The review and analysis of the sofiware design.

* The verification of the sofiware 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 phass. _

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

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

* The examination of source code listings to assure adherence to coding
standards and conventions.

4.1.2.4 Testing 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 modification of the requirements, the design, the
implementation, or the test plans and test cases.

Verification and validation activities during this phase shall consist of:

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

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

H-4
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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 Operations and Maintenance Menu

During the operations and maintenance phase the sofiware has been
approved for operationa! use. Further activity shall consist of maintenance of the
software to remove latent errors (corrective maintenance), to respond to new or
revised requirements (perfective maintenance), or to adapt the software to changes
in the software environment (adaptive maintenance). Sofiware 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 sofiware adequately and correctly performs all intended functions, and that the
software does not perform any function that either by itse!f or in combination with
other functions can degrade the entire system.

Verification |nd validation activities shall be planned and performed relative to
specific hardware configurations. The amount of verification and validation activity
shall be determined by the type and complexity of the software. The resulis of all
verification and validation activities shall be documented in the Verification and
Validation Report.

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 Individua! or organization, one who did not work on the
original software.
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The first stage should involve activities (i.e., iterations of tests and runs) to
arrive at & 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 sofiware
design Is implemented in code. Appropriate methods such as inspection, analysis,
test, or demonstration shall be applied to eccomplish verification objectives.

5.2 VALIDATION

Velidation activities are performed to demonstrate that the model as embodied
in the computer sofiware is & correct representation of the process or system for
which it is intended. This is accomplished by comparing sofiware results against
verified and traceable data obtained from laboratory experiments, field experiments
or observations, or in site 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 evailable form the sources mentioned above, lternative
approaches used shall be documented. Alternative approaches may include peer
review and comparisons with the results of similar analysis performed with verified
softiware. The resulis of software validation shall be documented.

6.0 SOFTWARE CONFIGURATION MANAGEMENT

A software configuration management system shall be established to assure

positive identification of sofiware and control of all sofiware 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 sofiware configuration. Updates shall be incorporated into
subsequent baselines. Both baselines and updates shall be defined by their
composition of software configuration iems.

A labeling system for configuration items shall be Implemented that:

¢ Uniquely identifies each configuration item or version number.

H-6
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‘* Identifies changes to configuration items by revision.

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

6.2 CONFIGURATION CHANGE CONTROL

Changes to baseline software shall be formally documented. This
documentation shall contain & description of the proposed 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 approved changes, and &ll information to support the
functions of configuration identification, and configuration control.

7.0 DOCUMENTATION

Minimum acceptable lifecycle documentation of computer software developed
or modified for use on the Yucca Mountain Project shall be specified in each .
participants sofiware QA plan(s). The documentation provided shall describe the’
following, as agplicable. Additiona! documentation may elso be identified in the
software quality assurance plan for each Yucca Mountain Project participant's
software project.

7.1 SOFTWARE REQUIREMENTS SPECIFICATION
A specific capablility of software can be called a requirement only if its
achievement can be verified by a prescribed method. Software requirements
documentation shall outline the requirements that the proposed sofiware must fulfill.
The requirements shall address the following:
*  Functionality - the functions the sofiware are to perform. -

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

) H-7
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* Design constraints imposed on implementation - any elements that will
restrict design options.

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

*  External Interfaces - interactions with other participants, hardware, and
other software. -
7.2 SOFTWARE DESIGN DOCUMENTATION

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

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

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

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

* The design described in & manner that is easily traceable to the software
requirements.

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

* Continuing documentation, code listings, and software summary forms as
required by NUREG-0856.
7.3 SOFTWARE IMPLEMENTATION DOCUMENTATION
Any design changes made to the requirement and design phase documents
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 Pian(s).

H-8
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7.4 SOFTWARE VERIFICATION AND VALIDATION DOCUMENTATION (TEST)

Software verification and validation documentation shall include a plan that
describes the tasks and criteria for accomplishing the verification of the software in
each phase, and the validation of the software. The documentation shall also
specify the hardware and system software configuration pertinent to the software.
The documentation shall be organized in & manner that allows traceabllity to both
the sofiware requirements and the sofiware design. This documentation will also
include & 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 & description of:

* Program considerations, options, and initialization procedures.
*  Anticipated emor situations and how the user can correct them.

* Internal and extemél data files, their input sequence, structures, units, and
ranges.

‘ Input and output options, defaults, and formats.
* System interface features and limitations.
* Information for bbtalnlng user and maintenance support.

* 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 review shall identify the participants and
their specific responsibilities during the review and in the preparation and distribution
of the review report.

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.

H-9
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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 sofiware
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 sofiware design may require the
performance of two design reviews; one at the completion of the overall 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 completed
requirements, design, and implementation process prior to mdependent 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 sofiware
verification and validation activities. The review results in an approva! 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 forma!l processing of discrepancy
resoluuons

Software discrepancy repomng and corrective action procedures shall assure
that, as a minimum:

* Defects are documented and corrected.
H-10
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* Defects are assessed for criticality and impacted as previous applications.

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

' Preventive 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 much as possible, with the requirements of the QA
Pian 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 is 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
sofiware and the computer system on which it is installed. Sofiware conversion
changes shall be evaluated and activities performed in accordance with the
appropriate configuration management system elements.

12.0 COMPUTER SOFTWARE APPLICATIONS
Organizations 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.

H-11
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Organizations shall establish procedures for documenting and reviewing
software application and analysis and assuring that all results are accurate and
reproducible. Requirements shall be established for identifying or otherwise marking
record copies of all analysis and supporting documentation. Supporting
documentation includes computer 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, verification/validation test results
and/or hand calculations. -

Technical calculations using sofiware 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 sofiware used
to perform technical calculations. All auxiliary software used should be included in
documentation of technical calculations performed and should be included in
independent review as pan of the calculation.

All applications of computer software shall be independently reviewed and

approved to assure that the software selected Is applicable to the problem being
solved and that all input data and assumptions are valid and traceable.

H-12
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APPENDIX |

REQUIREMENTS FOR THE IDENTIFICATION OF ITEMS
AND ACTIVITIES TO BE INCLUDED ON THE Q-LIST

1.0 GENERAL

This Appendix provides requirements for identification of structures,
systems, and components important to safety in the pre-closure phase and for
identification of the barriers important to waste isolation in the post closure phase
which are to be listed on the "Q-List;" and for identification of those major activities
conducted during site characterization, construction, operation or closure that relate
to natural barriers important to waste isolation and which are to be listed on the
Quality Activities List.

2.0 QUALITY ASSURANCE CRITERIA FOR LICENSING

The purpose of the geologic repository program is to permanently
dispose of high-level nuclear waste. In order to obtain & license for receipt and
possession of radioactive material at the geologic repository, it must be
demonstrated that the repository system will function as required to protect health
and safety of the public and the environment. Requirements for licensing a
repository to meet this goal are specified in 10 CFR Part 60. These requirements
describe the performance objectives and other technical criteria to assure safe
operation during waste emplacement and retrieval (if necessary), as well as effective
containment and long-term isolation of waste following permanent closure of the
geologic repository. The QA Level | requirements of this QA Plan specify the QA
program for these items and related activities important to safety and/or waste
isolation to assure that their characterization, design, construction, and opsration
comply with the requirements of 10 CFR Part 60. .

L

21 QUALITY ASSURANCE CRITERIA FOR THE Q-LIST AND QUALITY
ACTIVITIES LIST

The QA Level | requirements of this QA Plan apply to items and activities
important to safety and/or waste isolation. As derived from 10 CFR Part 60
(60.152), this QA program is based on the 18 criteria of 10 CFR Part 50 Appendix
B. These criteria address, in general terms, the basic elements of a QA program,
such as organization, design control, test control, inspection, and records
management. As noted in 10 CFR Part 60.152, these criteria are supplemented as
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necessary to meet the specific requirements of the repository program. In addition
to the QA Leve! | requirements of this QA Pian items important to safety and the
waste package are subject to the design criteria of 10 CFR Part 60.131(b) and
60.135 respectively.

2.2 CRITERIA FOR NON-Q-LIST ITEMS

Certain items that are not important to safety and/or waste isolation shall also
be addressed in the license application to demonstrate compliance with 10 CFR Part
60 requirements such.as those associated with meeting the design criteria contained
in 10 CFR 60.131(a) for protection of worker health and safety. While these items
are not subject to the QA Level | requirements of this QA Plan, QA Level Il
requirements shall be applied. Additional guidance related to this subject can be
found in NUREG-1318, (April, 1988), paragraph 5.1(b).

2.3 DATA NOT COLLECTED UNDER A 10 CFR 60 SUBPART G QA PROGRAM

All data collection, interpretations, analyses, and other work to be used to
support findings related to important to safety and/or waste isolation in the licensing
process shall be technically and procedurally defensible. "Existing data”" shall be
qualified in accordance with the requirements of Appendix G of the QA Plan. In
addition to existing data, some materials that may be important to safety and/or
waste isolation may already have been purchased prior to implementation of a 10
CFR 60 Subpart G QA Program. Supporting documentation on these materials
(e.g., the technical specifications and QA records) shall be reviewed to determine
whether they meet the technical and QA requirements for their designated function. -
If not, they shall be "qualified” for use to assure they will perform their intended

function.

3.0 IDENTIFICATION OF ITEMS IMPORTANT TO SAFETY

Items important to safety are those items essential to the prevention or
mitigation of an accident that could result in a radiation dose to the whole body, or
any organ, of 0.5 rem or greater at or beyond the nearest boundary of unrestricted
area at any time until the completion of permanent closure (10 CFR 60.2). The 0.5
rem value is, therefore, the threshold for determining what structures, systems, and
components shall be on the Q-List as items important to safety. The rationale for
placing a system, structure, or component on the Q-List is to provide added
assurance, via application of rigorous QA/QC and design requirements, that they
should perform their designated function.
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3.1 Probabilistic Risk Analysis (PRA) may be used to the extent practicable, to
support the identification of structures, systems, and components important to safety
in the license application. Use of this approach for the operations phase of the
HLW program is consistent with the approach prescribed by the EPA standard (40
CFR Part 191) for the overall system containment following emplacement of waste
in a geologic repository. In cases where data are limited, engineering judgment and
conservative bounding assumptions shall be used. Conservative assumptions shall
include non-mechanistic failures where information and/or experience are not
adequate to reliably determine failure modes and accident scenarios. However,
non-mechanistic failures need not be considered where failure modes and
mechanisms are understood and failure rates can be determined.

3.2 Operator actions or errors which could initiate accidents shall be identified in
PRAs or other analysis. These shall be controlled to minimize the probability of
occurrence. Other activities which are subject to QA Level | requirements, such as
designing, inspecting, and purchasing will not be identified in PRAs but shall be
controlled in accordance with QA Level | requirements..

3.3 PRASs shall utilize the following techniques:

3.3.1 System modeling to depict the combination of safety function and system
successes or failures which constitute accident scenarios. Two modeling techniques
which may be used are event tree analysis, which identifies the sequence of events
that may result in an accident, and fault tree analysis, which determines how failures
in safety systems may occur. Both techniques are analytical tools which organize
and characterize potential accidents in & methodical manner.

An event-tree defines a comprehensive set of accident sequences that
encompass the efiects of all realistic and physically possible potential accidents. By
definition, an initiating event is the beginning point in the sequence. Hencs, &
comprehensive list of accident-initiating events shall be complled to ensure that the
event trees properly depict all important sequences.

A fault tree examines the various ways in which a system designed to perform
a safety function can fail. Each safety system identified in the event tree as
involved in an accident shall be examined to determine how failures of components
within that system could cause the failure of the entire system.

If fallure of a mitigating system could contribute to an off-site dose, individual
components within the mitigating system shall be reviewed, using fault tree analysis,
to determine the effect of their failure on performance of the overall system. For
example, individua! components in the ventilation system which may need to be
analyzed include dampers, motors, and filters. .
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3.3.2 Consequence analysis of accident scenarios identified in event/fault tree
analysis to determine the amount and kind of radionuclides which may reach the
unrestricted area and contribute to an ofi-site dose. Consequence analysis includes
identification of & source term for radioactive releases and evaluation of mechanisms
for movement and deposition of radioactive materials released from the HLW facility.
The energy, magnitude, and timing of radiological releases resulting from various
accidents shall be considered in this analysis.

3.3.3 Analysis to assess the effect of uncenainties in the data base and
uncertainties arising from modsling assumptions on the PRA findings. The insights
gained in the analysis about features that are significant contributors to risk can
provide qualitative understanding into system performance.

Additional guidance related to the assessment of pre-closure accidents can be found
in NUREG 1318, (April, 1888), paragraph 5.2(a).

3.4 REDUNDANCY

The use of redundant structures, systems, and components is & method of
providing additional assurance that necessary safety functions will be performed if an
accident occurs and that the accident dose limit will not be exceeded. In a
redundant system, the fallure of one train of the system shall not comprise or
prevent the associated safety function from being performed. For the high-level
waste repository, 10 CFR 60 [60.131(b)(5)ii)] addresses requirements for
redundancy. The items needed to provide redundancy of items lmportant to safety
shall also be on the Q-List.

3.5 USE OF PREVIOUSLY ESTABLISHED GUIDELINES AND STANDARDS

Many guidelines and standards have been developed in the nuclear power
reactor program and other nuclear program which may be applicable for the
geologic repository program. For example, there are regufatory guides covering
design basis earthquakes, floods, and tornado wind velocities which may be used in
the design of the HLW facility and developing the Q-List. While some of these
guidelines and standards may not be directly applicable to a geologic repository,
they shall be considered to the extent practicable, to eliminate the need to develop
new approaches.

J

3.6 RETRIEVAL

- The option for retrieval of waste is addressed as a periormance objective in
10 CFR 60.111(b). If retrieval is found to be necessary, analysis of retrieval
operations shall be conducted at that time, to identify Q-List items.

I-4
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4.0 IDENTIFICATION OF ITEMS AND ACTIVITIES IMPORTANT TO WASTE
ISOLATION

The term "important to waste isolation™ refers to engineered and natural
barriers that will be relied on to meet the containment and isolation performance
objectives of 10 CFR 60 Subpart E. Four of the performance objectives for waste
isg:agon after permanent closure are stated in 10 CFR 60.112 and 60.113 and
include:

* Ground water trave! time.
‘ Waste package containment period.
*  Maximum yearly release rate from the engineered barrier system.

* The overall system performance objective in 10 CFR 60.112 for release of
radioactive materials to the accessible environment (the EPA standard in
40 CFR Part 191). .

The items and activities important to waste isolation shall include:

* Components of the engineered barrier system relied on to meet the
performance objectives.

‘ Elements of the natural barrier system (e.g., host rock, and geochemical
retardation characteristics) relied on to meet the performance objectives.

‘* Activities necessary to demonstrate that the performance objectives will be
met, including collection of data 10 characterize the site or performance of
engineered barriers.

* Activities in the preclosure phase that could effect post-closure
performance.

The broad performance objectives for waste isolation provide some flexibility
in allocating credit among the various components of the natural and engineered
barrier systems to meet each objective. For example, & 300 to 1000 year lifetime
for the waste package might be achieved by a combination of performance from
each of the components in the waste package or by a single component, such as
the canister. The allocation of performance among the various components of the
natural and engineered barrier system for each performance objective will provide
the basis for determining which barriers are important to waste isolation.
Performance assessments shall be conducted on these barriers to ascertain that
those relied on will meet the waste isolation and containment performance objective
of 10 CFR Part 60. The initial allocations of performance will provide a basis for
determining what site characterization testing will be needed. The Initia! allocations
of performance among the barriers is likely to change based on the results of
performance assessments using data collected during site characterization.

-5
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It is expected that most of the data collected during the site characterization
phase can potentially be used in the license application performance assessments.
During the early phase of characterization in particular, when little is known about
the site and the importance of data characterizing it, data collection activities shall
be controlled in accordance with the QA Leve! | requirements of this QA Plan.
However, there may be cases where it is known that data are not needed for
performance assessments, or will be duplicated later in accordance with QA Level |
requirements of this QA Plan and therefore would not have to be performed in
accordance with the QA Level | requirements at this time. For example, scoping
tests or tests to examine the feasibility and appropriateness of a data collection
technique may not need to be performed in accordance with the QA Level |
requirements of this QA Plan.

5.0 SUBMITTAL REQUIREMENTS

5.1 LICENSE APPLICATION

A description of the QA program fo be applied to items important to safety
and/or waste isolation shall be submitted with the license application. The submittal
shall identify the structures, systems, and components important to safety and
describe the analyses used in this identification. It should also identify the barriers
important to waste isolation falling under the QA program and describe the
evaluations used to identify these barriers [10 CFR 60.21(¢c) (1)(ii)(C)]. A Quality
Activities List, as defined in Section 1.0, should also be provided fisting major site
characterization, isolation, operation, and performance confirmation activities under
the QA program.

§.2 SITE CHARACTERIZATION PLANS

The following information related to the Q-List should be submitied in the
Site Characterization Pian: .

‘* A description of the QA program to be applied to items and activities
during the site characterization phase.

* A preliminary Q-List identifying major structure, systems, and
components important to safety, engineered barriers important to waste

[isolation and the methodology used to develop the list.

* Alist of major site characterization activities (Quality Activities List) and
the QA requirements which apply to them.

* A general description of the process by which the prehmmary Q-List will
be revised as the design advances.

I-6
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Plans for development and implementation of & QA program to demonstrate
that non-Q-List licensing requirements are met should also be described in the Site
Characterization Plan.

6.0 GRADED APPLICATION OF QA MEASURES

_ The 10 CFR 60 Subpart G requirements can be met using graded QA
measures and should be applied to items and activities important to safety and/or
waste isolation based on considerations such as the following:

The impact of malfunction or failure of the item, or the impact of
erroneous data associated with data collection activities, on safety or
waste isolation.

The complexity of design or fabrication of an item, or design and
implementation of & test, or the uniqueness of an item of test.

The special controls and surveillance needed over processes, tests, and
equipment.

The degree to which functional compliance can be demonstrated by
inspection or test.

The quality history and degree of standardization of the item or test.

Note: Additional guidance related to this subject can be found in
NUREG-1318, "TECHNICAL POSITION ON ITEMS AND ACTIVITIES IN
THE HIGH-LEVEL WASTE GEOLOGIC REPOSITORY PROGRAM
SUBJECT TO QUALITY ASSURANCE REQUIREMENTS" (APRIL, 1988).
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APPENDIX J
'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 standard and practices.

2.2 In general, the following conditions are indicative of situations in which & 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 performance
assessment conclusions will be made.

¢. Novel or beyond the state-of-the-ant testing, plans and procedures, or
' analysis 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.
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2.3 A peer review shall be used when the adequacy of a critical body of
information can be established by ealternate 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

The number of peers comprising a peer review group shall vary
commensurate with the following:

a. The complexity of the work to be reviewed.

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

¢. The number of technical disciplines involved.
d. The degree to which uncertainties in the data or technical approach exist.

e. The extent to which differing viewpoints are strongly held within the
applicable technical and scientific community concerning the issuss under
review.

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

40 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 origina!l 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 case (i.e., finding considerations) it
may be difficult to meet the independence criteria without reducing the technical

| g2
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quality of the peer review. When the indepsndence criteria cannot be met, a
documented rationale shall be included in the peser 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 & 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 & peer review report.
5.2 The peer review group shall evaluate and report on:

a. Validity of assumptions.

b. Alternate interpretations.

¢. Uncenrainty of results and consequences if incorrect.

d. Appropriateness and limitations of methodology and procedures.

e. Adequacy of application.

f. Accuracy of calculations.

h. Adequacy of requirerﬁents and criteria.

g. Validity of conclusions.

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 memb_er. The peer review report shall include the

following:
‘a. A clear description of the work or issue that was peer reviewed.
b. Conclusions reached by the peer review process.

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

J-3
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. d. Listing of the peers and the technical qualification and evidence of
\_~ independence for each peer, including potential technical and/or
organizational partiality.

Note: Additiona! 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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APPENDIX K

FORMAT AND CONTENT REQUIREMENTS FOR SCP STUDY PLAN

1.0 PURPOSE AND OBJECTIVES OF STUDIES

1.1 Describe the information that will be obtained in the study. Briefly discuss

‘how this information will be used: and

1.2 Provide the rationale and justification for the information to be obtained by the
study. It can be justified by: 1) a performance goal and & confidence level in that
goal (developed via the performance aliocation process and results that will be
described elsewhere in the SCP); 2) a design goal and a confidence leve! in that
goal (design goals beyond those related to performance Issues); 3) direct Federal,
State, and other regulatory requirements for specific studies. Where relevant
performance or design goals actually apply at a higher leve! than the study (e.g.,
where the goals apply to a group of studies), describe the relationship between this
study and that higher leve! goal.

2.0 RATIONAL FOR SELECTED STUDY

2.1 Provide the-rationale and justification for the selected tests and analyses
(including standard tests). Indicate the elternative test and analytical methods from
which they were selected, including options for type of test, instrumentation, data
collection and recording, and alternative analytical approaches. Describe the
advantages and limitations of the various options; and

2.2 Provide the rationale for the selected number, location, duration, and timing of
tests with consideration to various sources of uncertainty (e.g., test method,
interference with other tests, and estimated parameter variability). This rationale
should also identify reasonable alternatives; summarize reasons for not selecting

these alternatives, and reference if available, reports which evaluate alternatives
considered.

2.3 Describe the constraints that exist for the study, and explain how these
constraints affect selection of test methods and analytical approaches. Factors to
be considered include:

a) Potential impacts on the site from testing;

b) Whéther the study needs to simulate repository conditions;

¢) Required accuracy and precision of parameters to be measured with test
instrumentation;

d) Limits of analytical methods that will use the information from the tests;

K-1
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Capability of analytical methods to support the study;
Time required versus time available to complete the study;

The scale of the phenomena, especially the limitations of the equipment
relative to the scale of the phenomena to be measured and the
applicability of studies conducted in the laboratory to the scale of the
phenomena in the field;

Interrelationships of tests involving significant interference with other tests
and how plans have been designed or sequenced to address such
interference; and .

Interrelationships involving significant interference among tests and ESF

design and construction, as appropriate (refer to Section 8.4 of the SCP
or its references for specific ESF design information).

3.0 DESCRIPTION OF TESTS AND ANALYSES

3.1 Since studies are comprised of tests and analyses, provide for each type of

test:

a)

b)

M607A-11

Describe the general approach that will be used in the test. Describe key
parameters that will be measured in the test and the experimental
conditions under which the test will be conducted. Indicate the number of
tests and thelir locations (e.g., spatial location relative to the site, ESF
elements, repository layout, stratigraphic units, depth, and test location);

Summarize the test methods. Reference any standard procedures (e.g.,
ASTM, API) to be used. If any of the procedures to be used are not
standard, or if & standard procedure will be modified, summarize the «
steps of the test, how it will be modified, and reference the technical
procedures that will be followed during the test. If procedures are not yet
available, indicate when they will be available. Indicate the leve! of
quality assurance and provide a rationale for any tests which are not
judged to be QA level 1. Reference the applicable specific QA
requirements that will be applied to the test;

Specify the tolerance, aocuracy, and precision required in the test, where
appropriate;

Indicate the range of expected results of the test and the basis for those
expected results;

List the equipment required for the test and descrlbe bneﬂy any such
equipment that Is speclal
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Describe techniques to be used for data reduction and analysis of the
results;

Discuss the representativeness of the including why the test results are
considered representative of future conditions or the spatial variability of
existing conditions. Also indicate limitations and uncertainties that will
apply to the use of the resulis;

Provide illustratioris such as maps, cross sections, and facility design
drawings to show the locations of tests and schematic layouts of tests,
and .

Relationship of the test to the set performance goals and confidence
levels.

3.2 For each type of analysis:

a)

b)

d)
e)

f)

‘State the purpose of the analysis, indicating the testing or design activity

being supported. Indicate what conditions or environments will be
evaluated and any sensitivity or uncertainty analyses that will be
performed. Discuss the relationship of the analysis to the set
performance goals and confidence levels;

-Describe the methods of analysis including any analytical expressions and

numerical models that will be employed;

Reference the technical procedures document that will be followed during
the analysis. If procedures are not yet available, indicate when they will
be available. Indicate the level of quality assurance that will be applied

to the analysis and provide a rationale for any analyses that are not
judged to be QA level 1. Reference the applicable QA requirements.

Identify the data inbut requirements of the analysis; ,
Describe the expected output and accuracy of this analysis; and
Describe the representativeness of the analytical approach (e.g., with

respect to spatial variability of existing conditions and future conditions)
and indicate limitations and uncertainties that will apply to the resulis.

4.0 APPLICATION OF RESULTS

4.1 Briefly discuss where the results from the study wili be used for the support of
other studies (performance assessment, design, and characterization studies).

M607A-11
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4.2 For performance assessment uses, refer to specific performance assessment
analyses (described in Section 8.3.5 of the SCP) that will use the information
produced from the studies described above, and refer to any use of the results for
mode! validation; -

4.3 For design uses, refer to, or describe, where the information from the study
described above will be used in construction equipment design and development,
and engineering system design and development (e.g., waste package, repository
engineered barriers, and shafts and borehole seals); and

4.4 For characterization uses, refer to, or describe, where the information from the
study described above will be used in planning other characterization activities.

5.0 SCHEDULE AND MILESTONES

5.1 Provide the durations of and interrelationships among the principal activities
associated with conducting the study (e.g., preparation of test procedures, test
set-ups, testing data analyses, preparation of reports), and indicate the key
milestones including decision points associated with the study activities;

5.2 Describe the timing of this study relative to other studies and other program
activities that will affect, or will be affected by, the schedule for completion of the
subject study; and

5.3 Dates for activities or milestones including durations a_nd interrelationships, for
the study plans will be provided. These should reference the master schedules
provided in Section 8.5 of the SCP.

| K-4
M607A-11 '




QA COMPLIANCE REVIEW CHECKLIST ' Voms 00

WMPO/QASC File No. ___ )" Page 2 of 24

Organization ical ¢ - 4 O Document Tite, No. Revision QAPP lor riie Yooeca Mue Jais Big; T, 64 - 00C-1/T _RELT

Date Received ﬂ'| % \¢ " Reviewed By M B?!\IWMV‘—' Date Reviev' Completed l{ '('82
Review Comments: [l Yes [INo Date Comments Returned to Org. Comments Resolved By
Review
Review Results C-ganization’s Resolution Dispo.
Sat - |Unsat -
Review Requwements per NNWSI/88-9 Rev. 2 Para. No. | Para No. - Comments Acc.- Rej Reason Acc [Hey
SECTION I
ORGANIZATION
1.0 QUALITY ASSURAMCE RESPONSIBILITIES OF PROJECT PARTICIPANTS , ,’LVM’
{1)The Nevada Kuclear Waste Storags Iavastigations (AWSI) Project v s e T
fFarticipants shall bs f@sponsible for the establishment and execution of a v 2 L,
Quality Assurance Program Plan (QAPP). (2)The participants may delegate to ”J;“‘_
others, such as cont , ageants, or consultants, ths work of establishing
and executing ths Quality Assurance (QA) pcoyram, or any part thereof, but . 3 (’!’ l./
shsll retain the gesponsibility therefore. (3)The delegstion of execution of
the CA Progzam Plan requirements shall be documented. (4)The organizaticmal v 4 L.
structurs, lines of coemunication, suthority and duties of persoas and 5 b/
organizations perfooming activities affecting quality shall be clearly ‘/s-
established and delineated in writing. (3)These actlvities affecting quality : ’7'1 Lo

include both the perfomming functlioas of attaining quality objectives and the
QA functions. (§)Mblle the line organization is respoasible for performing J b 151, 1.0
these activities properly, the QA organization shall werify the proper s
performance of work through implemantation of appropriate QA controls.

2.0 QA FUNCTIONS

w7 W §.2.0
{7)The QA functions are those of assuring that an appropriate QA program is

established and exscuted effectively and of verifying, such as by checking,
auditing, surveillance and inspection, that activities chat affect the quality
, functions have been performed corcrectly. (8)The persons and organizations per- ./ g ﬂ] 5 2.0

fomming OA functions shall have sufficient authority, access to work areas, r ’
and organizational freedom to identify quality problems; ta initiate,
reccamend, or provide solutions through degzijnated <channels: to werify
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ixplemmatation ef the soluticns; and to assurs that furthar processing, v T g":"a
delivery, Ainstallation, or usse Ls cootrolled until proper dlspasition of & or 3=
acacoafonmence, daficlency, eor unsatisfactory dition bas ed. {3)%his
includes tbe ability to stop (or csuse to be stopped) unsatisfactory wozk ‘/‘0 ﬁ‘,ﬂ’-o
through established channels. (10)Such persons er ergasizaticns shall bave o 5-h4
direct access to responsible managemant at & level whers approprists actica .
can be effected end shall geport to & sanagemsnt lavel st which this required ~
antbority end organizaticcal freedom ares provided, including suffisiest
independance from cost and schedule.
2.1 ORDICATID QA POSITICNS
(11)The person rasponsible for directing and sansging the overall MmsI v i ﬁé"l

Project PRarticipant QA progras shall be identified and have sppropriats ergan-
izational position, responsibilitiss, and suthority to exsrciss proper coatrol
ever the GA program. {12)This persoa shall have appropriste sasagessat and QA wvia ”61:-1
knowlsdge and experience and shall ba at tha same or higher erganizaticn level

a8 tha highest line manager respoasible for performing sctivitias effecting

quality and sufficisatly independeat from cost and scheduls.

(13)Pagscansl ia this position shall have responsibility for approval of (1) v 3
QAPPs, changes thersto, and intsrpretaticns thersof and (2) isplesenting

procedures and all changes thazsto. (14)This poaition shall have affective

commnication channels with othar senior sanagesmsat poaitiocns.’ (15)Persocanel '/lll q" 21
in this position shsll bhave the Fasponsidility and autdority to werily the
adaquacy and effectivensss of OA plans, Sequiremsncs, and QA program loplemsa~
tation by that organization and its subordinate oxganizstions. (16)Full-tise AL f&"p 2.1
dedicated QA positions ars to be established by ths Haste Managemsnt Froject .

Office (WP0), Participating Ocganizatioans, and tha Nevada Tests Site (NI5)

{16,2.!

“Te (5&,3.1
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Support Contzactors. (17)The managessnt position that ratains everall v 7 ?6;"’

suthority and rxwsponsibility for ¢the QA Progtame a3 wall as pacsonnsl
considered to be ®full-time dedicated” shall mot be assigned duties that would
pravent full sttantica to MAII Frocject QA cesponsibilities or that would con-
flict with the npo:thqnndmoxutunozﬂlbnwmdpmbhnnhudu
the KHNSI Project.

2.2 AUTBORITY

v i ufiéz.i.
{18)Anthority for the resolution of disputes involving quality arising
from a diffarence o©f opinica bet oA p 1 and sth shall be .
1dectified. {(19)This authority shall include the ability of QA pecscanel to
slavate the pesolutiosn of disputss to progressively higher arganization levels e
through establisbed channels locluding the WMPO FCM, if the dispute cannot be 19 W&,z.z
resolved within the organization.

2.3 CRGANIZATIONAL STROCTURE

{20)Becauss of ths aany wariablaes f{anvolved, such ss tha amber of
perscanel, the type of activity being performed, and the locaticn er locaticns
st which the activities are to be performed, the organizational structure for
exscuting the QA program may taks various forms provided that the persons and
organizations assigned the QA functions have ths requirsd authority and ergani- .,/
aational freedom. (21)The QA responsibilities of sll erganizatiocal elements 11 Wa,{, a
depicted on organization charts sball be dascribed. /7

v 20 q‘,!-'s
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3.0 QUALITY ASSURANCE PROGRAM PLAX v 2l S0

(22)A Quality Assurance Program Plan (QAPP) shall apply to all itess and
activities of an organization affecting quality. (23)Ths erganizational ’
structurs and the <responsibility of sssignmants ghall be clearly sstadblished .\» b S \M.ﬂ\ .MQ
such that certain rxesults, as described below, are cbtained.

3.1 ACHIZVDMENT AND MAINTENANCE OF QUALITY

7 8.1/
(20guality is achieved and maintained by those who have besa assigned \uﬂ\Ns
zesponsibility for performing work.

3.2 VIRIFICATION

(23)Quality achievement 1is ’nrn»!_ by persons eor erganizaticas sot .\nﬂ \N.WH.N
dirsctly responsible for perfomming the work. (26)Verificaticn ef coaformance

to established requiremsats (acceptancs) Ais aococosplished by individuals ex
groups within ths QA organization unlass specifically exespted elseubare in o\ } ﬂ%”
this document. 26 37>

4.0 MOLTIPLE CRGANIZATIONS
(27)If wore than one organization is involved in the execution of .\ﬁd &\\ &.Q
2

activities affecting quality, than the responsibility and suthority of each
organization shall be established clearly and documented.
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4.1 DOCUMINTATION OF INTERFACES

(20)The external interfaces betwsen organizations and the iaternal
interfaces betwean organizational wunits and chaages thersto shall be
documented. {29)A1) Anterface respoasibilitiss shall be defined and
documented, (30)Interfaces bstween the R0, the Participating Organizations,
and the MNIS Support <Contractors shall be described in the QAPPs of the
ssspective organizations. (31)¥rom an overall MSI Froject standpoint, these
interfaces ars exchanges of technical requirements of work to be performed and
liaison wuntil completion of work. (32)The IRWSI Project Administrative

Procedures (AP3) provide the isplamenting intsrfacs cootrols utilized by all
ef the WMSI Project participants while Participating Orgaaization and WIS’

Support Contractor isplemsating procedurss describe the matbhods of conducting
iater-organizaticoal interfaces.

(33)The organizational structurs £or executing the QA programs variss from
organizatica to organization, and each one shall ke deascribed fa the
individual ozganization OAP! (34)Tha Technical Froject Officer the

gespective Participating Orqanizations and the Fespective WIS Support
hosnnn.unonu ars responsible to the I%o-nouoongnno.obuﬂnoennv-
froject activities for which they are responsible are performed to & QAPP and
implemanting proceduras that are consistsat with this GAP.

\.
v uowwd..:
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SECIION XTI

QUALITY ASSURANCE PROGRAM

1.0 EXTIN? OF THE QUALITY ASSURANCE PROGRAM

(1)The Quality Assurance (QA} Program for the WNSI Project consists ef
the MWSI Quality Assurance Plan (QAP), the QA Prograa Plans of the Waste Mana-
gqumaat Project Office (PO}, tha Participating Orgsnizaticns, and the Wevads
Test S$its (NTS) Support Contractors, and the QA and technical procedures
required to izplement thess docummats. (2)The EMII Project Office will submit
this QAP and the REPO QAP? to the OCRRM Director, Office of Quality Assurance
for aspproval. {(3)Pending Eeceipt of this approval, GA plans may be issued by
WEPO for isterim wse. (4)hen any QA plan is issued for interim wse, the
transmittal =record eball be sppropriatsly marked to iandicate that it is for
inverim use. (S)Final QA plans will include a signaturs block for approval by
the Directer, Office of Quality Assurancs.

(6)Zach WWMSI Project Participant shall develop a Quality Assurancs
Program Flan which shall provide the description of the organizaticn’s QA
pmmmummm:ummmumxlmwmm
ssots given barein. (7)Zach Quality Assurance frogram Plan- QAPP) shall incl-
ude consideration of the technical sspects of the activities affactisng quality
and shall umwmmtnmaumwcmuamm from
the technical staff. (6)The OAPP shall provide lastruction to isplement and
spply the QA rpequiremants to the techaoical activities ef the WS Project.

- (9)It “shall be planned, Iimpletented, and maintained in sccordance with this
documast and be consistent with and address all of the spplicable requiremsats
of this MWSI CA Plan. (10)Management sbove or cutside of the QA organigation

v

vs

vy
)

v

e

v
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shall cegularly zeceive jaformation as to the scops, status, adequacy,
compliance, etec. of the QA Program. (1l)Mansgemant shall perform resdiness
reviews, as desned appropriats. (12)Readiness =zeviews shall spply to major
scheduled/planned activities shich occuld affect quality. (13)Readiness geviews
shall bs used in werifying that spacified precequisitss and programatic
zequirements have been identified prior to starting a major activity.

{14)The hierarchy of criteria spplicabls to the Project ars shown in
Figure 1 of the Introduction of this documant. (15)With the exceptica of the
CIR, where deviationos betwsen the zequiramsnts ¢f the higher-tier documsats.
seferenced in that Figure and this QAP exist, the »zequiremsats of this
docuzant shall prevail. .

1.1 GA CRITERIA

(16)The QOA Criteris and specific requirezwmants associated with these
ceriteria have besen adspted to the BRIWSI Project activitiss through this QA
plan and shall be addressed in the QAPPs ef the M0, the Participating Crgani-
gations, and WTS Support Cootractora. (17)Whea & specific eriteria is mot
spplicabls to an organizaticn’s activities, it shall be acted in the QAP? and
recorded on the checklist zequired in paragraph 1.2 balow with justificatioa
of its exception.

1.2 CONTINTS OF THE QAPP

(18)The Ouality Assurance Program of each organizaticn shall consist of the
QAPP  plus  appropriste isplamasting procedurss zequired to provide and
ixplement contxol over activities affecting q\glltt. {13)The coatrol shall be
coasistent with the importance of the activity. (20)These procedurss shall bs
daveloped by qualified personnsal and be reviewed and approved by the cognizant
G\ organizaticn prior ta isplemsatation to assure that they meet all the req-
virements of their QAPP.

72
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{21)The GAPF of each Participating Grganization and NIS Support Contractor
shall be submitted to the WMEC for seview prior to isplemeatation and shall
include a chacklist based on this MNNSI QAP which ideatifies bow and wbers
each requiremant of this documant {s addressed. (22)The WRO is also Tequired
to cosplete a checklist based en RWMSI/E8-$ (formarly WVO-196-17) for the
preparatioa of the WMPO QAPP. (23)The QAPF of each Project Participating
Organization and NTS Support Contractor sball be zeviewed, comments resolved,
and the documant approved by the WO within a timely manner.

1.3 OARFP VERITICATION

(28)Assurance that the GA requiremeats have been adaquataly addressed and
sffectively isplemsated will ba provided by the WO with eupport from the
SAIC/TIMSS Eroject QA Departmsnt during the review and approval ef each oxgan-
ization’s CQAPP, sonitoring and surveillance operaticns, and asudits of acti-
wvities. (2%)The Participating Organizaticns’ and WIS Support Contzactors’
sanagemant shall also moaitor their respective QAPPs through internal sudits
to assess the adequacy of thelr progzam and assurs Ats affective
implemantation. .

1.4 UST OF DATA NOZ GENIRATID CGHDER QA CONTROLS

(26)The OA program for the MWSI Project provides for the acceptance of
existing data for wse in 1licensing activities that wers mot genezated under
the cootrols of a QA Program which meets the requirements of 10 CIR €0,
Subpart 6. (27)Specific msthods for acceptance of this jnformation are
contained in MNWSZ Project Administxative Procedurs $.5Q. (28)this procedure
shall mest the requiremsats of WUREG ~ 1298 “Qualification of Ixisting Data
for Nigh-Lavel MWuclear Waste Repositories” (February, 1988). (29)Thess
requiremsnts ars contained in Appendix G to this QA Plan. (30)Once accepted,
this existing data is classified as “primary data® for licsasing purposes.
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1.3 METHOOOLOGY FOR FORMILATING THE °Q° LIST afnt
XD QUALIT ACTIVITIES LIST 31 Lwro acae
(31)The WO shall prepare the appropriate WSI AP or APs for detarmining 32 “r/l
the items and sctivitiss to be placed on the Project O-List and Quality
Activities List. (32)Frocedurs(s) shall meet the gequirements of WUREG - 1318,
Technical PRositicn on Items and Activities in the Nigh-Lsvel Wasts Geologic
Rapository Program Subject to Quality Assurance Requiressats® (April, 1989).
These Tequirmmaats are contained in Appeadix I to this QA Plan.
1.6 APPROACK TO QA v 33 rr’: 23
(33)The mztmmmmwumwtwmm
differsnces bstwesn I1tess and activitiss that affect radiological bealth and P "‘
safaty and wasts isoclatiocn and those that do mot. (34)The approach is designed v 3¢ I’a ’
to ansure that each itam or activity is sssigned a GA lewvel that is consistent
with 4ts poteatial impact er importance, er both, in tarms of sadiological
hsalth and gafety, waste isolaticn, soaradiological health and safety, the - " P (
C.S. MWuclear BRagulatory . Cosmission O®RC) lfcsnsing requiremaats, the /35]1,'
operability and maintainability of tha repository, costs, - and achedulss.
{35)The Participating Organizations or WEC shall identify the appropriate
quality assurance lavels for all items and activities that affect quality / 3L o ,l(

associatsd with site charsacterization, facility and equipmeat ecastruction,
facility operations, performance confirmation, permanant closurs, and
decontamination and dismantling of surface facilities. (3€)0nce assigned, ths
GA level for a particular item or activity shall be applied by all st
Froject participants involved in ths activity.
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1.7 APPLICATION OF GA v 37 1’"’; Lo

(374 OQAPP that ocompliss with ths zequirements of this document,
RNSI/66-9  (formerly WVO-136-17), shall be established by each WREST v 3v 4,6
Participant at the earliest practicable time consistent with the scheduls for .
accosplishing the activities. (38)Zach QAPP shall assure that procedures .
sequired to ismplemeat the requiraments of this document are propecly documen= ‘/37 [ ZAA
ted, contzolled, and mandated through a policy statement or equivalent ’
document signed by a sespoasible efficlal., {(39)The OAPP shall be applied b
throughout the 1ife of the WMST Project in accordance with the established v o9, 0¥
solicies, procedures, and instructions. (40)The QAPP shall apply to all items
and activities affecting quality. It also shall identify the major erganiza-

tions participating in the project and the designated functions of these v 4 f"/; 16
organizations. (41)The QAPP shall provide control over activities that affect
ths quality of the identified structures, systems, and comp ts to an extent
consistent with their importance. (42)The activities that affect quality shall v f""l ,,é

‘be  accomplished under suitably contzolled cooditicns. (43)Centrolled
conditions include ths use of gppropriate equipment, suitabls snvirocomental
conditions for accomplishing the activity, and assurance that all v "] ‘
prarequisites for the givea activity have been satisfied. (44)The program 73 P 1
shall take isto asccount the meed for special controls, processes, test
equigment, tools, and skills to attaia the required quality, and the nsed for
werification o©f quality by inspection, test, peer Teview, er a combinatica of Vq(l/ fl’l’l _I_‘
thess. {(45)The program shall provide for indoctrinstion and, a&s necessary,

training of psrsoanel performing activities that affect quality to assure that

suitable proficiency is schieved and maintained. 5] Fredyh [
{46)The WPO shall reqularly assess the status and adequacy of tha QA -
Prograns of the PRarticipsting Organizations and WIS Support Contractors by ',I’(L N’lﬂ 4

means of overview, surveillance, and sudit sctivities, _ YM'I}V"
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2.0 APPLICATION OF GRADED QUALITY ASSURANCE
2.1 scoex
2.1.1 EXTENT OF APPLICATION

{€7)The requirsments of this section are spplicable (as defined harsin) to
all items and activities that affect quality during geologic zepository site
charactexization, facility and equipmeat design, procurement and coastruction,
facility operation, perfonmance confirmation, permanant closure, decoamission-
ing, and dismantling of surface facilities. (48)The preparation of

administrative and sasagemsat planning documents shall aot require QA level

assignments, except for project level docwmnts which are specifically
sequirsd by the Muclear Wasts Policy Act of 1982 (as amended), or are Tsquized
for licensing. In addition, procuressnt of sdministrative iltems {i.e., office
supplies) do not rzequire QA level assignmmnts. (€9)The WEO shall develop a
Project adainistrative procedurs for the application of graded QA. (50)The pro-
ocsdure shall bes in consonance with ths QA zequiremesnts specified herein.
{S1)It may be =necessary to sxamgt cartain WMINSI items and activities from QA
Lavel assigonment. {(52)Requests for exempticcs shall be documanted and shall
contain sufficient Justification to support the examption request. Such
exsmptions sball be approved by the WO FOM.

2.1.2 PFURPOSE OF A GRADED QA PROGRAM

(53)Ths purposs of a graded QA program is €0 select the QA requiremmats
and smsasures to be applied to itams and activities in the Repository Program
consjistent with their isportance to safety, wasts {solation, and the
schievement of U.S. Oepartmant of Enargy (DOL) alssica cbjectives. (34)This
will be accomplished by deliberate quality planning and selective applicaticn
of QA requiremsats on the ites or activity to ba perfommed, with varying
dagzess of QA applied depending oa item functicn, corplexity, consequeacs of
Cailure, reliability, ceplicability ef gasults, and econcaic coasidarations,

VL (LA
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2.1.3 CETERMDOATION OF THE DEGREE TO WHICH APPLICATION IS MECISSARY V" ’lg
{SS)This aepproach inwvolvas (1) identifying those items and sctivities
whose £ailure could cause undus risks to ths public and facility persoanel er
extended insterrupticn of facility operaticn with critical econocmic losses, or v 5C fa, 15,
both, and (2) ensuring that these itess and activities ars coversd by s ) 32 ,,3
commapnsurats QA program.  (S€)Alternstiwely, an iten wbose fallure oc ‘
malfunction ocould result oaly in opsraticoal inconvenisnce or negligible
economic Joss may deserve cnly s quality inspection by the purchaser ypos tha ‘7f l‘;
dalivery of the itas. (57)Betwsen these two extrames, there are varying v 1
degrees ©f GA to achieve the desirsd ccafidence 1n the quality of the: 2.l
corpleted line of activity.
2.1.4 FIIXIBILITY OF QA REQUIRDMENT SELECTION
‘wsulrs
{58)The graded spproach sst forth bers provides (flexibility in the | & J J—
selection of the quality assurance requirsmeats €o be applisd to an ites or },I.il

activity that iz commsnsurats with the relative isportance ef the rols or
function assigned to tha item or activity, )
2.2 ROUIRDENTS

{33)The zequirements specifisd in this section ars to be used to apply the
graded quality philoscphy to all WMNST Froject itesms and activities.

2.2.1 SELICTION OF QUALITY ASSURANCEZ LEVEL AND QA REQUIRRMINTS
. {60)The appropriate Quality Assurance Lavel for any item or activity shall

be detemmined by the application ef decision eriteria as provided by the AT
Adninistrastive Procedures. (63)The basis for the selecticn of the Quality

59

/‘0

“ bl

(515

o‘l
'22- !




QA COMPUANCE REVIEW CHECKLIST

N-QA-030
12/88

Page 4 3_ of svy

Review Requirements per NNWSI/88-9 Reav. 2

Review Results

Review

Organization’s Resolution Dispo.

Sat -
Para. No.

Unsat -
Para. No. - Comments

Acc.|kej.

Reason Acs: |Re;

Assurance level and assigned QA zequiremsats shall be documanted. (€2)The
assigned Quality Assurance Levels and QA requirsments must be submitted to the
VRO for review, resolution of comwants, snd spproval prior to ixplementation
or use. This rxeview and spproval shall be performed by the WO POM and
appropriats RO Branch Chiefs.

2.2.2 SELECTICH OF SPEICIFIC QA LIVELS

(63)This approach incorporates three quality sssurance levels (QA level)
of which one will be assigned to each technical task that affects the quality
of the MWMNSI Project. (64)The definition, applicaticn, and assigrowat to each
of the thres QA levels ars descrided in the following discussioca. .

2.2.2.1 (65)OA Level I = are thoss radiclogical health and safety seslated
items and activities that are isportant to either safety er waste isolatiocn
and that are associated with the sbility of & geologic nuclear waste
sepository to function in & sanner that prevests or mitigates the consequences
of & procsss or sveat that could cause undue risk to the radiological health
and safety of the public.

(66)Itams and activities important te safety ars those enginesred structures,
systems, componants, and related activitisa essectial to the praveaticn ex
mitigation of an accident that eould result in a zadiation dose

either to the whole body or to any organ of 0.3 rem or greater either at or
beyond the nearest boundary of the unrestricted srea st any time until the
completion of the permanant olosurs of the zepository. (€7)Items and
activities ismportant to waste isolation ars those barriers and rslated
activities which must mwet the criteria that address post-closure performance
of tha enginsered and aatural barziers to inbibit the relesse of
radionuclides. (68)The criteria for Aitems or activities important to safevy
and waste isolation are found in 10CTRE0, and (OCTR1SL.
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2.2.2.2 QA Level II «(€9)are those sctivitias and itene rslated to the
systams, stzuctures, and componeats which require a level of quality assurance
sufficisnt to provide for reliability, maintainability, public and zepository
worker monradiclogical health and safety, zepository worker radiological
health and safety and other operational factors that would bave an lmpact on
0OE and W20 concerns, and tha envircoowat.

2.2.2.3 QA lLevel IIT =(70)are those activities and items not classified a3 QA
Levels I or IIX.

2.2.3 APPLICATION OF LEVELS
2.2.3.1 QA LEVEL I

QA lLavel I is the most stringent level of quality assurance. (72)It is to
be applisd to those items and sctivities that may affect the ability of the
repository to mwet the preclosurs and postclosurs perfommance ebjectives
specified by the MRC and the C.$. Lavircamentsl frotection Agency (EPA) for
protecting public health and safety from zadiological hazards. (73)CA Level I
activities which are oa the Q-List will provide the primary data iaput to the
basis for tha NRC to authorize construction snd to i{ssue a licease for the DO
to raceive and possess sourcs, special suclear, and byproduct material (wasts)
at the geologic repository. (74)QA Lsvel I contzol and documsatation sust be
applied to activities, including site characterization, scientific
investigation, facility and equipment design, p , and truction,
facility  operation, perf oonfipnaticn, p t el , and
dacontamination and dismantling of surface facilities when they ars
specifically concerned with the protectiocn of the public’s health and safety
with zespect to & radiological hazard.

v T
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Review

(15)Tc keep zadionuclides out of san’s environmant, & high level zadie~
active waste gepository will wtilize engir d ey ) BEEWC » and comp
sents to contsin ths wasts and ensure the short-term safety. (76)The repos-
ftory also will utilizs the matural barriers to afford leng-temm isolation.
(T)Michin this contaxt, OA Lavel I must be applied for near-term safety &»
wall as long term isolation as per ths following:

© Oihers items and activitlies could sffect the preclosure radiological

bsalth and safety of the general public. Specifically, this asans
jtema and activitiass that could cause, or result in, ap accidant that
oould rgesult 4ia a radiation dose, sither to the whole body or to any
organ, of 0.5 gen or greater, seither at or beyond the mearest
boundary of the unrestricted area, at any time uotil the peomanent
closure of the cepository.

© thers itema and activities will provide primary data which will be

relied oan for pext t of the rsgpository systea. This
data ars the fisld and laboratory dsta and subsequent analyses that
provide the basis for detemining and demcastrating that the satural
and tha aenginesrsd systems of the repository ars capable of mesting
tha performance chjectives for wasts contaimment and isolatica. fThis
includes all experiments and rch which have & significant fxpact
to site-charscterisation or asrs an essential part of the data base
that dizectly support the £inal design of the repository and waste
package performance.

© Where activities «could adversely ispact ths wasta isolation

capabilities of the enginesrsd snd astural barriers.

o Where itema are zalisd on to maet the postclosurs performance

abjectives of the engineersd barziers of the repository systes.

o 75
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v 1
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(82) Therefors, Quality Assurance Lavel II must be applisd to activities and %sﬁ.
itens as followa:

© fWthere jtens and activities that ars essantial ¢to tha design, coastru-
ction, and operation of the zepository ez of the exploratory shaft
facilicty, and could have a major flapact oa the socn-radiological
health and safety of the public and repository worksr.

© thers {tesw and activities which having failed or which ars performed
inadequatsly would causs rspository workers to be exposed to zadia-~ .
tion or szadicactive contamination levels in excess of the limits
expressed in 10CTR20.

© there itess and activities could affect the retrievability of wasts
up to the time of repository closurs.

o Whers items and sctivities that inwolve the soaradiological
. operationsl reliability and maintainability of enginesred systess,
" structures, or componeats.

© The design phase that inwolves the comparative techaical analysis of
altarnatives/sathods/equipmact to detamine which
sltemative/msthod/equipment 4s preferrsd, shall be assigned a GA
Level of II prior to executiocs. Shere a particular itsa can be
identified and defined during this,phase, & separats QA Lawvel
assignmant say be made for that item. Oncs the QA Level for such an
. ltem is idencified and approved, design procuramant and coastruction
activities shall be governed by the QA Level assigned to the item.
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e Shers items and activities that, having failed, could result in a
sajor cost overtun.

6 Where items and activities that, if failed, could zasult in a major
schedule slippage.

(83)Quality Assurance Lavel II activities may have as such isportance as
Quality Assurance Level I activities; bowever, except whea used to support a
Quality Assurance Lavel I activity as indicated in the following, they do mot
provide primary information in the liocensing efforts. (84)In most cases,
activities coatrolled Ain sccordance with s Quality Assurance Lsvel II program
cannot be used subssquantly to dirzectly asupport Quality Assurance Level I
activitiss unless it can be substantiated that quality a i .
equivalent um.mmnummwu-mm,umnm
I activity wers implemanted or that & techaical justificatica process is
applied in accordance with MMSI AP $.50 “Acceptance of Data and Data
Interprstations Wot Developed Under the MMSI Project QA Program.®

2.2.3.3 QA LDVIL IIT

(65)OA lavel III s tha least stringeat level of Quality Assurance.
{86}Lavel III Quality Assurance items and activities are such that they have
so esajor function fn the characterizatica of the aits and design of the
repository, but they require good practices for the intended use. (87)Design
phasss which are purely praliminary and are conducted to define the range of
altermatives/mathods/equipment shich ars felt to be worthy of more detailed
study shall be assigned a QA level of III prior to axecution. (83)Those
activities coantrolled in accordance with & Quality Assurance level III program
cannot subsequently be used to directly support Quality Assurance Level I
activities.

I3
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2l
and the tracking of recomwsndations. (101)Copies of all sansgement Assessments F\\Qs \&\.“
are to bs provided to the Project Manager, WG and the WO POM. (102)The
Project Manager, WO will make sppropriats submittals of management B
assesmpent reports ¢to OCIO8. (10))Management above eor outside the QA .*s.-\ \\u\ 2!
organization shall be responsible for the management asssasment activity, Q\n.
Vies 72!
5.0 PERSGREL SELICTION, DIDOCTRINATICN, AND TRAINING PROCEDURES *.s
S.1 ESTARLISHMENT OF REQUIRDMENTS .\Q. 21
v 10¥ 6!
(104)All MESI Project participants shall establish requiremsats for the
sslection, indoctrination, and training of parscanel perfomming or werifying ‘
activities that affect quality. {105)The requirements shall establish position vy \\H \%.“s
descriptions that set forth minimum perscansl qualifications and provids for &
appropriate indoctrinaticn or training or both, prior to initiation of activi-
ties that sffect quality. (106)In addition to the following requiremsats for ¢l
indoctrination and training, persconsl par! gﬁd&ﬂ«ﬁt specifically v Jol .\m.\b'L
u.!udnno gh&»ﬂhﬂhon velﬂgooaong standards (e.g., lead suditors,
8y dastructive eaminers, ate.) shall co
oonnhnuon .—b sccordance with the detailed sequirameats specified in Appendix
C, D, oc T, as ﬁ»hoo?_i
: : J
$.1.1 POSITION DESCRIPTION “I09 \NWJL
]
(107)dinisum education and experience requiremants shall be established
and docurented in position descriptions for sach position involved fa the
parformance of activities that affect quality.
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$.1.2 PERSQMNEL QUALIFICATICN EVALOATION . Jog (J{,)ﬂ
(108)Personnel sslected shall have education and experisnce commensurats P
with the wminimam requiresssats specified in the positiocn description, y "‘2
{109)Relevant wducation and experience shall bs werified. (110)This v /09 .
werification shall be docunsated. (1121)The initisl capabilities ef an
individisal shall bes based upon an evaluation of their educatiocn, experisnce, v 4]0 ﬁ ,l.
and training and compared to those aestablished for the positica.
(132)Evaluations shall be documanted by managers or supervisors rsspoasible v ”, ﬂ .l'
for the sctivities to be performed.
$.1.3 DDOCTRINATION v ’,2 2{"
(113)frior to sasigning personnel to perform activities affecting quality, v “3 fa
they shall be findoctrinatsd &s ¢o the purpose, scops, sethods of .I'

implemsataticn, and applicability of the following documsats (including
changes thereto), as & minimm, a3 they relats to the work to bs accomplished.
(11¢) Indoctrination may be accoxplished by the use of & mandatory ssading
list, by group classroom preseatations, by video presentaticn, or other
instructional msthods.

o GQA\PR’s

o Implamenting Frocedures and Nork lastmtuu (lppuubh to the
individual’s gesponsibilities).

o Begulations

© Project level Cocuments

v i




QA COMPLIANCE REVIEW CHECKUST . . N-QA-030

12/88

Page 23 of 2¥¥

Review

Review Resuilts Organization’s Resolution Dispo.

. . Sat - Unsat - .
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$.1.4 TRAINING 22

: v s \.ﬁ\. 14

(118)fxior to assigning parsonnsl to perform quality affecting sctivities
training, Af aeeded, shall be conducted to galn the raquirsd proficiancy. 22
(116)The  trainisg (in-depth diastruction) aball include the priaciples, .\\F\% 14
techniques, and requirsments of the activity. (117)Such in-depth instruction Ly
may be internal or external classroom seasiocans, classzoom sessions P
supplemanted by hands-on workshops, sn-the-job training, other instructiosal v \%. h. o
zathods, or cosbinations thersof. gl

$.1.53 PROFICIENCY EVALUATION \%.MN
(118)After the initial persoanel qualificatico evaluaticn, the job L iy M.\.W
proficiency ef personnel who pexfomm activities affecting quality shall be
evaluated and documented at least annually. (119)Proficiency evaluations may 22
bs performed in coajunction with periodic or day-to-day ewployes performance .\2&\%.0
evaluations. (120)Proficiency evalsaticns shall be performed by sanagers or “.-.
supervisors who bave sesponsibility for the activities being performed er v ﬁ@
c!n»n»lu. . 12¢ ,&. s 0\
..... BECORDS
‘ , LT
{121)Records of persoanel qualification evaluaticns, {adoctrination, .\~N~ \M. N\
training, and proficiency evaluaticns shall be rstained as lifstiss QA 5.l
secords. {122)Thess records shall include, sz & minimm, the items listed
balow. ! v X
- 12 ff A

L5 1
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23 i
$.1.6.1 Perscanel Qualification Evalustion Records v 273 fﬂ;.b_l !
-~ g
(123)Records of the werification and evaluation of a candidate’s !
education, experience, and tralning, corparsd tc those zequired for the
positioca.
$.1.6.2 Iadoctrisatiocn Records ﬁf 23
iz | L6
{12¢)Records of indoctrinaticn which include the cbjective and coatent of e
the indoctrinmaticn, date or dates of fndoctrisation, and other spplicable
information. .
5.1.6.3 Training Records ’3
(125)Records of training which include the cbjective(s) and content of the V12§ 160%
training, sama of the inatructor, sttandess, datea of sttendance, and zesult L4
of proficiency aevaluations (whare applicable), and other applicable ™
information.
$.1.6.¢ Proficiancy Cvaluation Records ,
23
(126)Records of proficiency evaluation shall include, As & misimm, the V126 17

aana of the evaluated exployes, tba evalustor, svaluation results, date of
evaluation, and the activities coversd by ths evaluation.
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SECTION TIX
SCIINTITIC DIVESTIGATION CONTROL AND DESIGN CONTROL
1.0 SCIENTIVIC DIVESTIGATION CONTROL
1.1 PREPARATICN OF BIANS e 3
1.1.1 RESPONSIBILITIES OF THE PRINCIPAL DNVESTIGATOR vj4 7o
A RELC

(1)Prior to the starxt of any sciantific investigation, ths responsible
principal Iavestigator (PI) shall develop a sclentific javestigatioa planning
document for that Adnvestigation. (2)Scientific investigations categorized as
site characterization activities as defined in the Nuclear Waste Rolicy Act
‘(as amended) shall wutilize study plans as the sclentific investiqation
planning documsat. (3)The W#O shall conduct a technical, QA, and sanagement
review of sciectific favestigation planning documsnts and spprove the documant
prior to implemsntation. (4)Study plans shall also be reviewed and approved by
OCiM prior to implemsntstion. (S)Such planning documents ahall contain ec
shall refersnce the following: .

1.1.1.1 Description of Work to be !o_:tomd

* (6)A description of the work to be performed in the scientific
investigqation and ths proposed matbodology for accamplishing the work
iacluding & discussicn of the overall purpose for the work shall be provided
in the scientific iavestigstion planning document. (7)Referances €0 any
applicable segulations, zequiremants, performance critaria, hy jasues,
issues, informatioca seeds, higher level scientific investigatioa planning docu-
sants, or Work Breakd st (WB3) items, for which the work is to be
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pezformed shall also be provided. (8)This discussion shall identify all of the
factors and concerns that ars isportant for the planning or the pexformance of
che scieatific inwstigaticn {including 1ideatification, explanation, and
Justification for areas where scientific motebooks are to be used.

1.1.1.2 Description of previous work

{3)A description of any previcus work which will be used in support of tha
scientific investigation, including the identification ef the Quality
Assurance Lewvels, or Quality Assurance (QA) coatrols, under which that
pravious work was perfoomed. (10)kote: This requiresant does aot apply to
study plans. .

1.1,2 PLANMDG DOCHMENTS

(11)The scientific Ainvestigatica planning & t shall tain & level
of detail which would enasble an independent sgeviswsr to detammine the
appropriate QA Leval ¢o be applied to tha investigation. (12)For Site
Characterization activitiss, ths purposs and key milestonss of study plans is
described {a tha 3CE. (13)The format and content of study plans shall meet the
tequiremants of Appendix K ef this QA Plan,

1.2 ASSIGMENT OF QUALITY ASSURANCE LEVELS
1.2.1 ASSIGMENT

(1¢)Once a scientific iavestigation planning document, &s specified in
Paragraph 1.1.1 of this sscticn has been developed, the Quality Assurance
tavels for all of the items and activities shich are associated with that
work, may be assigned. (15)It may bs neceassary in some cases to assign Cuality
Assurance Lavels to the items and activities within a plan that was prepared
earlierc.

Ty
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1.3.2 mmmmm

{22)Ths WO Project Quality Manager and the sppropriate WERO Branch Chief
shall rzeview and approve the scieatific investigation planning documant prier
to ixplamantation. (23)The WRO POM shall tsturn the plaaning documeat to tha
responsible organization’s TPO wpoa completion of the WMLO review and approval
cycle. (24)Study plans shall also be reviewed and approved by OCRM prior to
isplementation.

1.3.3 PIER REVIEN

{25)A peer Teviaw of the scieatific inwestigatica planning document will be

conducted wheo deswad aecessaxy by the WRO.
1.4 SCIDIIFIC INVESTIGATION CATA RITIRPRIIATION AND ANALYSIS
1.4.1 INTERFRETATION/AMALYSIS DOCMENTS

(26) Interpretation/snalysis shall be performed in a planned, coatrolled,
and docomented manner. (27)Interpretation/snalysis shall be performed and
docusented 4n sufficient detail sz to purpose, mathod, assumpticas, input,
references, and units such that g tachnically qualified person may reviev,
understand, and wverify the analysis without gecourse ta tha eriginater.
(28)Thesa documants sball be legible and in a form suitable for zeproduction,
£iling, and wetrieval. Calculations shall ba identifiahle by aubject,
eriginator, rsviewsr and dats.
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1.4.2 DOCTMENTATICN OF INTERPRETATION/ANALYSIS

(23) Documentation of interprstation/analysis shall include the following:

Definition of the cbjective of the interpretation/analysis.
Definiticn of input and their sources,
A Msting of applicable xefersnces.

Results of litexature hes or other background data

Identification of m\mpuona'

Idantification of any eomputer calculatiocn, including computer type,
program aams, zevision, m,-m.mum
verification, snd the bases of applicatica to the specific problem.

... Signatures and dates of review and spproval by apprepriaste personnel.

1.5 USE OF COMPUTIR PROGRAMS

(30)Camputer programs that are used £o support & license spplication shall
be documented and controlled as specified in Section III, Subsectica 3.0 and
Appendix X of this OA Plan. (31)The documentation and control msasures shall
be consistant with the gquidance oontained in WREG-0856, *Final Technical
rosition on Documsntation of Cosputer Codes for High-lLevel Waste Managesent.®
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1.6  THE USK OF SCIDNTITIC NOTEBOOKS VERSUS THE y/ﬁ
USET OF TECENICAL DELDMDNTING PROCEDURES

1.6.1 DOCRENTATION

(32)Thers ars two satbods which can be used for ths quality assurance, -

documsntation and coatrol ef sclentific work. (33)Thess are the scientific
actebook system and the technical ixplemsating pracedurs systea.

(34)The scientific anotebook eysten will generally be used by qualified
individuals who are using a high degres of profassional judgmsnt, trial and

exTor swthods, orf developing the. methodology by which an activity will be

sccomplished, (35)Nhen the sciantific notebook systan 1is used, the study plan
or scientific iavestiqation planning documsat shall be the ocoaotrolling
documant used to perform the activity since it describes the proposed approach
or ¢ l p & fox wilshing tha work. (3§)Alternatively, the
technical isple- menting procedure sy will ¢ 1ly ba used when
qualified personnel are performing repstitive work which doss sot include the
use of a high-degres of profas- sional judgment er trial and exror mathods in
the performance of the work. (37)Dstailed tachaical isplementing procedures
-ars required when it is mot possilile to deviste from & prsscrided sequencs of
actions, without endangsring the validity of the gasults that will be obtained
frem the work. (38)Modifications say be mads to these procedurss as datalled
in  para. -1.6.2. (39)Logbooks or appropriate forms or both ars used,
particularly in repetitive work, to document ths performance of the work
according to the technical isplesanting procedurs, and to saintain absolute
control over all other aspects of the work.
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1.6.2 TECHNICAL DPLDMNTING PROCEDURES

{€0)Detailed technical isplemsnting procedurss togetber with appropriate
logbooks and other supporting documsats, shall be used whanever the work is
Tepatitive. {(41)Such technical implesecting procedures shall be developed in
accordance with the rzequirsmsats given in Section V of this document and
reviewed for coxpliance with the requirsments of this ssction of the GA Plan.
(2)wodifications msay be wsade to the tachnical aspects ef technical
lsplemanting procedurss by ths individual utilizing the procedurs. (43)If the
change or modification is mot within the scope of the study plan er sciantific
investigation plan, and ths f{avestijation 13 act rspeatabls, er the change
ocould poteatially ispact the waste isolaticn ecapability ef the site ox
iatsrfare with other site charactarizatioca activitiss, approval sball be
obtained from an appropriately qualified geviswer.

(48)Raquirements and acceptance or zsjection criteria, including sequired
levals of preciszion and accurady, shall be provided er approved by the
organiszation responsible for the sclantific investigaticn, unless otherwise

designated.

(¢3)Technical procedures utilized for scientific investigations .uu provide
for the following as appropriate:

¢ Requiremsnts, objectives, msthods and characteristics to be tested or
observed.

@ Acceptance limits, 4Af aspplicable, contained in applicable documents,
includiag precision and sccusacy.
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(3
Frerequisites such a3 calidbrated instrumeatation, adequate and NI .
spproprists equipmeat and Anstrumsntation, suitabls and controlled
environmeatal cooditions, and provisioas for data oollection and
storage. For activities of long duration, spscific provisicas shall
ba established and documeated for instrumeatation whose calibration
intexval is shorter than the expected duratica of the activity. Such
provisions are to be designed to ensurs validity of dats throughout
the scientific investigatioa.

Mandatory werificatica points.

Acceptance and rejection criteria, incloding sequired lavels of

precision and accurscy (NOTE: “Accept/reject criteria® msans those °
features or charactsristics of a proceduge that mske it possibls to
determine wbethar the work has been, oT is baing, pexformd in euwch a
way tdat it produces the intsoded gzasults. A data aoquisition task
produces output that, ia itself, cannot be characterized as
scceptable er unacceptabla. However, the task of acquiring the data
is acceptable §f all specified prerequisitss wers mst and ths work
was acoosplished in the specified msaner. In that instance, the
*accept/reject ariteria® are simply the conditions snd ssthods statsd

in the procedure.)

Methods of documanting or =rscording data and zssults, including
precision and accuracy.

Mathods of data gseductioa.

Frovision for ensuring that prerequisites have been mat.
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© Special training er qualification cequirmments f£or personnsl
performing the sclientific inwestigation.

© Personnel responsibilities.

1.€.2.1 (4S)Procedurss shall be complets to the extant that anctder qualified
individual way, st & later dats, xeproduce the assulta.

1.6.2.2 (47)The poteantial socurces of uncertainty and error 4in tachaical
implezantation procedurss which sust be coantrolled and msasured £o sssure that

scientific investigatiocs are wsll controlled shall be identifled.:

(48)Paramsters that nead to bs measured and/er coatrolled to sinimizs such
uncertainties ocr o:m.'lnd to . ensure adequate control, shall be addressed
explicitly in test procedurss.

1.6.2.3 (49)For instrumeatation and/or equipswat wsed in data collection
consideration shall be given to whether fallure eor malfunction eof tha
instrumentation during scisntific flavestigation will be detectabls, either
during data collection or by examninaticn ef the data. (50)%hers ability to
detect such failure or malfunction is Questionable, procedures will includs
any special provisicns £or equipmant/instrumentation eoafiguracics,
installation, and wuse that can furthar zeducs sisk of undetectabls failute or
salfunctioa. :

1.6.2.4 . (S1)Any procedural deviations or monconformances, encountersd during
activities sball be d ted, . d, and evaluated for significanca.

W/
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1.6.3 SCIENTIFIC MOTEROOKS

{52) Scientific aotebooks along with other asppropriate documants may be
wsed to docunwat sclentific investigaticns and expsrimeants. (33)1n such cases,
this documatation shall be sufficleat such that another qualified scleatist
can use the notedook to retrace the investigation and confirm the results, or
repeat tha experiment and achieve the sams zesults without recourse to ths PI.

1.6.4 FORMAT FOR DOCOMENTATION

({S4)Documantation of scientific work i.e. expsrimants and research shall.

be performed waing bound loghooks or motsbooks to provide writtsa xecord ef
the experi or xch

1.€.4.1 1Iaitial Eatries

(SS)%hars appropriste, and prior to initiaticn of the expesrimeat or
research, the following entries, as s ainimm, shall bs made

© Title of ths experimsct or reh

° motmwtuwumno:uumu.mtmm
experiment or gressarch.

o OGCescription of ths experimant’s objective eor objectives and the
proposed  app h or p i for achieving thess cbjectivea. This
may be accomplished by rsfersacs to the appropriste study plan or
othsr scientific investigation ' planning document which controls the
work.
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¢ Iquipmeat and wsaterials to be exmployed during the experimsnt er /A
zeasearch, including any eecessary design or fgLadbrication of
experimsatal equipmsat end any nseeded characterizaticn sf starting
material.

o Calibration requirements.

o Dated signaturs of the individual or fndividuals making the initial
entries.

e Special training or qualification rsquirements.

© Documsntation of suitable and controlled envirormental conditiocns, i€ H
spplicable. . ;

¢ BRaquired levels of precision and accuracy sball be identified.

© Ths potential sources ef uncertainty and ervor in
sclsatific favestigations which must be controlled aid msasured to
assurs :h._lnvutmtuu are well controlled shall be identified.

{S6)The initial entries descrided above ars considersd to bs a "geanseral®
‘procedurs and shall be entersd into the scleatific sctebook prior to beginning
an " investigaticn. (S7)Modifications may be made by the individual perfoming
the investigaticn. (38)If the change ef modification is not within the scope
of ths study plan or scientific iawestigaticn plan, and the investigation is
sot repsatable, o©r the change could potentially impact the wasta {solatica
capability eof the site, or interfere with other sits characterizaticn
activities, approval shall be abtained from an appropriately qualified

Teviewsr.
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1.6.4.2 In-process Entriss f.{/ﬂ

(39)Eatries to be made during the axperimeat er vesearch, dally er as
appropriate, shall be sufficiantly detailed so that ancther competant
ri /! rcher could gzepsat ths expsrimeat or rvessarch, and shall

include:

© Date snd same of individnal saking the eatry.

© [Provisions for assuring prersquisites have beea met.

¢ Description of the experimeat or Zssearch attampted, including
detailed step-by-step proosss followed; either by refereacs to
irplemanting procedurs er by actual entIy into the motabook.

6 Description of any conditions which may sdversely affect the results
of the experimsat or gessarch.

o ldeatification of samples used and any edditional equipment and
materials sot included umammmmmwm
faragraph 1.6.4.1 of this section.

© All data taksn and a brisf description of ths results, to include
actation of any wnaccepted gesults.

6 Any deviations from the planned experiment eor ressarch.

o Aoy interim conclusions reached, as appropriate,

L e s e——
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1.6.4.3 rFinal Katries

{€C)The final estries in ths rxecord shall lave, &5 & ainimm, the
signature of the experimanter and the signature of & cospetent technical
reviawer.

1.6.4.4 Final Results

(61)Tinal rzesults and & swmary of the outcoms of the experiment or
zesesxch shall bs documantad (e.g. in & tachnical zeport). (62)This shall
include & discussion of whethar the exparimect’s cbjectivas a2 outlined in the
initial entries (Paragraph 1.6.8.1) wers achieved. (63)This documsatation
ahall becoms part of the QA zacords of the activity.

1.7 CHANGR CONTROL

(64)A1l changes in scientific finvestigation planning documeats shall go
through the same seview and approval process as specified is Paragragh 1.3 of
this section. (6€5)Ths Participating Crganizatiocn shall be sespoasible for
evaluating the ispacts ef such chbanges on the associated Quality Assurance
level assigrnments.

1.6 DITIRFACET CONTROL

1.6.1 COORDINATION

(66) Intarnal and external scientific iavestigation intearfaces shall be
identified and scientific iovestigation efforts shall be coordinated asong and
within Participating Organizaticns. (67)Interface controls shall include the
assignment of responsibility and the establishment of procedurss asong and

/A
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within Participating Organizations for the zwvisw, approval, releass,
‘distribution and zevision ef documsats inwolving scisntific investigaticn
intsrfaces. (68)Interfaces within & participating orgsnization shall be
coordinated according €o procedures developed by that participating
organizstica. (69)Intacfaces between scieatific investigations, or between a
scientiflec investigation and any othar Project activity including design
activities, shall be coordinated asong Project participants in aocordance with
administrative procedures established by the WRO. (70)Interfaces between
Parcicipating Oxganizations and Cheir suppliers shall be controlled in

cd with p ch established by the Participating Organization.
{M1)Ongoing CLield or laboratory sclentific investigatiocas shall be identified

to preclude inadvertent intsrruptioca and to ensure operational gospatability.

(72)Such identification shall be clearly evident st the location at which the
scientific investigation is being perfonmed. (73)rield investigsticns shall
identify the location of tha investigation.

1.6.2 TRANSMITIAL

(74)The amathod of transsittal of information or items, including samples
of satural or msn-made matexials, across interfaces shall be documsated.

3.9 VERIFICATION OF SCIDNTIFIC INVESTIGATIONS

1.9.1 VERIFICATION PLANNDNG

(15)Planning for verification asctivities shall be sccosplished and
documented via werification procedurss, instructicas, eor checklists.
{76)Verification procedurss, instructions, or checklists shall provide focr

fallowing:

o Identification of characteristics and activities to be verified.

i
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© A descriptica of the msthod of werification.

o Identification of the individials or groups rssponsible for perforaing
the verification. '

© Acceptancs and rxejectica criteria.

° Identification of regquired procedurss, drawings, and specifications .

{including revisions).

o  Recording idestificatica ef the werifier and the results ef the
werification.

" 1.9.2 VIRITICATION -8OLD FOINTS

(T7)Mandatory werificaticn hold-points shall be establisbed as necessary.
(78)Wban such bold points acre established, work may ot procesd without the
specific oconse:t of the respoasible zeprssastative. (79)Thess kold points
shall be indicated in sppropriate documsnts controlling the activity.
{80}Conseat tao wmive any specified hold point shall be documsatsd before work
can be continued beyond the designated hold point.

1.9.3 REPORTING UKEPENDENCE OF PERSGRRMEL

{81)Veritisstion shall be performed by persconsl who do amot report
ditectly to he jmmediate supervisor(s) who is/are responsible for performming

the sctivit . . .3 verified. (62)1If these personnel are sot part of the formal
A orgsnl.a - cthoy shall have sufficient authority, access to work areas,
Vg, o ri: fresdom €o (1) ldentify quality problems; {2) initiate,

e e . . +-.ja solutions to quality problems through designated
.. g - .splemsacation of solutiocns; end ({) assure that further
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1.12 QOSZ-0UT VERIFICATION

{31)The Participating Organization shall perform s close-out wverification
upon the completica of any scientific investigation to assure that the QA
records £for that investigation are adequats and complete. (32)This will ba
done because it way be a oonsiderabls pericd of time after the work is
completed and bafore the fnvestigation is wsed in the licensing process.

{93)Close~out werifications shall be performed by & tesm consisting ef

qualified technical personnel as wsll as QA persoanel.

2.0 DESIGN OOMTROL
2.1 GENERAL

2.3.13 DEFINITION

(34)The dasign shall be datfined, controlled, and werifisdi. ($5)The temm
design gefers to specificatiocas, drawings, design eriteria, and component
performance raquiressnts for the satural and gl od comp ts of the
gepository system, (9§)Design information and design activities refer to data
collectica and snalyses activities that are wsed in supporting design
development and werification. (37)%his includes general plans and detsiled
implemsating procedures for data collsction and anslyses and rslatad
information such as test results and asalysis, (99)The data ecollection
activities result from scientific investigaticas and producs design input.
(99)Data analysis iacludes the lnitial step of dats reduction as well as broad
level systems analyses (such as performance assessmmnts) which integrate many
other data and analyses of individual paramstsrs.

@
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{100)It 1s tha policy of the RINSI Pruject that a cospleted or Linal design
of a facility or item evolves from a sequential erder of design activities (or
phases) wherein each phase becomes more detailed in sature than the preceding
phase. (101)It is recognized that the pumber and Jeagth of design phases
required to produce a coopletad or final design of any particular iteam exr
tacility may wary, among organizations zesponsible £or design, according to
the timeliness and availability of partineat informaticn and the complexity eof
ths item or f£acility.. (102)It 4is slsc recognized that all Froject desigm
activities, although undertaken by differant organizations, which may progress
at diffsrent rates, are depsadent on and requirs an interface uith each other
to produce a unified facility dasign. :

2.1.2 QUALITY ASSURANCE LEVEL ASSIQUENT

(103)A11 design phases shall be assigned a Quality Assurance Lavel prior
to exscution 4a accordance with the mwthods specified in the MESI Project
Administrative Frocedurss Manual.

2.1.3 QUALIFICATION QF PERSONNEL

) {104)Pecsonnel performing design wozrk shall be indoctrisated, trained, and

qualified in accordance with the requirsaeats of Section 1II-of this documsat.
€10%) Instructions, procedures and dravings for design work shall be in
sccordance with ths requirements of Section V of this documsnt.
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2.2.2 CHANGES TO CESIGN DWUT

{112)Changes to approved design input, Aincluding the szsason £or tbe
cbanges, shall be ideatifisd, d tad, approved, and controlled by the
responsible design erganizatiocan.

2.2.3 CONSIDERATIONS FOR DESIGH INPUT

(112)Consideratiocas for design inputs as they apply to specific items or
systams are coatained in Appendix B of this documsat. .

2.3 OESIGN AMALYSIS
2.3.1 DESIQN AMALYSIS DOCIMENTS

{113)Design analysss shall be performed 4in a planned, controlled, and
& ted « §114)Design analysis sball be parformed and documsntad in
sufficient detall as to purpose, method, assusptions, design ALngur,
seferences, and units such that a tachaically qualified parson may review,
wnderstand, and varify the analysis without zescourse ¢o the eriglnator.
(113)Thess documents shall be legible and in & form suitable for reproduction,
£iling, and rstrisval. Calculations shall be fdentifisdble by subject
{including structure, system, or cospoaent) eriginator, reviewer, and datae.

2.3.2 OQCTMENTATICN OF DESIGH AMALYSES
(11€)Cocurentation of design analysis shall include the following:
o Datinition of the cbjective of ths snalysis.

o Dafinition of design input and thelr sourcss.

v

v

i
_.
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o A listing of spplicable references. ‘//A,
© Results of literature searches or other background dats.
© Idencification of assurptions and indication of those which require
verificaticn as the design procesds, :
© 2dantification of any computer calculation, including computer type,
prograa aamm, revisica, dnoput, output, evidence ef pragram -
verification, and the bases of application to tha specific problem.
© Signatures and dates of review and approval by appropriate persoanel
iacluding CA P 1 The purp of the QA zeviaw is to sssure
that the documantation 4s preparsd, rzeviewsd and approved in
accordance with docummwated procedures and quality assurance
requiramsats. J
2.3.3 GSE OF CCHPUTER PROGRAMS
(117 Computer programs that ars used to support a license application
shall be documsnted and controlled as specified in Secticn IIf, Subparagraph
3.0 and Appendix % of this QR Plan. )
2.4 0OESIQN VERIFICATION
2.4.1 IDENTIFICATION AND DOCOMENTATION
{118)Design control weasuces shall be applied to verify the sdequacy of '
dasign and verification shall be performad in & timely manner. (119)Ths .-
respoasible design organization shall ideatify and document the werificatica
¥ _

mathod used, the results of the werificatiocn, and the wverifier.
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Review Requirements per NNWS!/88-8 Rev. 2

2.4.2 TIMDIG OF VERITICATION

(120} Veritication of the edequacy of design shall be perfoxmed prier to
release for procuramment, manufacturs, construction, er ~relsass to anothsr
organization for wuse in other design activities. (121)In those cases, whers
this timing can aot be mat, the portiocn or portions ef design which have sot
been wverified shall be ideatified and controlled. (122)Ia all cases, the
wearification shall ba cospleted prior to relying on the cosponent, system, ocr
structurs to perform its functioa.

- 2.4.3 EXTENT OF VERITICATION

(123)The extent of the design werificatics zesquired is a functica ef the
izportance to safety of the item under consideraticn, the complexity of the
design, the degres of standardizaticn, the atate of the art, and the
similarity with previously proven designs. (12¢)Where ths design has been
subjected to a werification p in d with Paragraph 2.4 of this
saction, the werification process meed sot be duplicated for Iidentical
designs. (125)Sowsver, the applicability of standardized or previcusly proven
designs, with raspect to mesting psxtinent design inputs, shall be werified
for each applicatica. (126)Kncwn problems affecting the standardized or
previcusly provea designs and their effects en other fsaturss shall be
considered. (127)The original design and associated werification msasures
shall be adequately documented and zef d in tha files of subsequent
application of the design.

2.4.4 CHANGES 7O VERIFIED DESIQNS

(128)Changes to previously werified designs shall require verification
including evalustion of the sffects of thoss changes on the overall design.

c e m e e byt dean s S8 e e
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2.4.5 VERSGINEL PIRFORMING VERIFICATICN !\b

(129)Design werification shall be performed in accordance with: Che
requirements of Paragraph 2.4.€ of this Sectiocn by any competent, certified
individual or individuals or certified group or groups othaer than those who
pecformed the original design. (130)This includes the following:s

2.4.5.1 (131)Individuals or groups from ths originator’s same exganization.

2.8.5.2 {132)Individuals or groups from othar organizations contracted for
E.%lo .

2.4.5.3 (133)The origi c’s supervisocr providing all of tba following
Tequiremants ars mat:

6 The supervisor is the only individual in the organization competent
to parform verification. :

© The supervisor did mot eatablish Che design fnput wsed, specify a
-gfu»g%.ﬁaoggtigg.

o Ths zationsle for satisfying ths two raquiramnts -vodo 1is documsated
and approved by managemeat superior to thse supexvisor. The QA
manager shall also ooncur with this rationale.

2.4.€ METHODS OF DESIGH VERIFICATION

(134)0esign werificaticn shall be accomplished by any one or & combination
of the follouings: dasign gpeviews, alternsts calculaticns, qualificatioca
testing, or peer xeview. ﬁ
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r

2.6.6.1 Design Raviews va

{13%)Design zaviews are detailed ecTitical rzeviews to provide assurance
that the design s corrsct and satisfactory. (136)Ar a wminismum, the iteme
below shall ba considersd during the rzeview and the results of such
deliberations shall be documented.

Sere the design inputs correctly sslected?

.

Are assurptions secsssary to perform the design activity adequately

dascribed and ressonable? Whara mnecessary, ars the assumpticas’

{dentified for asubssquent reswerificaticns when ths detalled design
activitiss are completed?

Was an appropriats design mathod used?

Were the dasign loputs correctly incorporatad into the design?
ummmmwmummmn‘

Ars the mecessary design iaput and werificatica requirsmsats for
ioterfacing orzganizaticns specified in the design documents er ia
supporting procedurss or instructicns?

Are computer programs used for snalysis identified and verified in

sccordance with the methods specified in paragraph 3.0 of this
Section.

-L— A ! = -
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2.4.6.2 Altemate Calculations ”Iﬁ

(137)Alternate calculations are a fomm of analysis which may be used to
determine the adequacy of the original analyses. {138)The use ¢f alternats
calculations shall include a review of the appropristaness of assunptiocas,
ioputs and computer programs or other calculation swthod usad.

2.4.6.3 Qualification Tasts

{139)Qualification tests that involve sctual physical tasting of systems, )
structurss, or compooents may be used to werify the sdequacy of design.
{140)%bere deaign adequacy is to be werified by gqualification tasts, the tests
shall be identified. (141)The test configuration shall be clearly defined and
docunsnted.

{142)Testing shall denonstrate adequacy of perfommance under conditions that
sizulate the most sdverse design cooditions. (143)Operating modes and envirxoa-~
msotal ocoditions 4n which the item sust perform satisfactorily shall bs
considersd in determining the most adverse conditions. (141)Whers the tast is
intended to warify only specific design features, the other features of the
design shall be verified by other msans. (143)Test zasults shall ba documsated
and evaluatsd by the respoasible design erganizatios ¢€o assurs that test
fequiremants have besn met. (146)If qualificaticn testing - indicates that
sodifications to the item are sacsssary to obtain ptable pert: , ths
smodification shall be documsnted and the item modified and rxatested or
otharwise werified to assure satisfactory performance. (147)¥hen tests ars
being performed on models or mockups, scaling laws shall be established and .
werified. (148)The results of sodel test work sghall be subject to erxer . )
nglysu, whers applicabls, prior to uss ia the final design wosk. \/ . .
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2.8.6.4 PReer Review )\\b

{14%)Feer review is an acceptable method of design werification when the
design
13 beyond stata~of-ths-art and other mmthods of design werification ars sot
feasible.

2.3 DESIGH CHANGE CONTROL
2.5.1 CHANGES TO APPROVED DESIGNS

{150)Changes to approved designs, including field changes, shall be
justified and subjected to design coatrol msasures cormeasursts with those
spplied to the original design and spproved by the same affected groupa or
organizaticns stiich reviswsd and aspproved tha eriginal design documantss
except wherse an organization which eriginally was sespoasible for spproving &
particular design documsnt is ao longer rsspoasible, than the W20 shall
designate a new respoasible erganizaticn. (151)The desigmated erganizaticn
shall- have demcastrated compstence in the specific design area’ef intersst and
have an adequate wnderstanding of the zequiremmnts and intsat eof the eriginal
design. (152)EzTors and deficisncies in spproved design and deslgn infonmatica
docunents shall be documnted, and action taken to assurs that all errors and
daficisncies are corrscted. (1S3)¥hers a significant design changs is
sscessary becsuse of sn iacorrect design, the design process and werification
procedure shall be reviewed and modified as Recessary.
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2.7.1.2 (161)Identify assexblias or components or both that are part of the
ites being designed. (1€2)%bea such an ssserbly or component part is a comwer-
cial grade item that, prior to its installation, iz scdified or selectad by
special inspection or tasting or both, to zesquiremants that ars =more
gestrictive than the Supplier’s published product descripticn, the component
part shall ba representad as different from the commercisl grade item in s
manner traceable to a documented definition of the diffarance.

2.7.1.3 {1€3)show evideacs that ths srequired geview and spproval cycle has
besn achliesved prior to belaase £or procursssnt ion, or Telsase to

anothsr eorganizatics f£or wse in ethar design activities. (164)As & minimum, ’

the review and spproval eycls shall include the participstion of the tachnical
and QA elesmnts of both the raaponsible desiqn erganization and the WO,
(16€5)The purposs of the OR xeview i3 €o essure that ths docemats are
prepared, reviswved and approved in sccordance with documsentsd procedurss snd
quality assurance sequirsmants.

2.8 DESIG DOCIMENTS AS QA RECORDS

{166)Dasign documentation, including design inputs, analyses, drawings,
specificatiocas, approved changes thersto, evideacs of design werificatioa and
gecords confimming interface control shall be collected, controlled, stored,
and waintained as QA ds in d with p ch which meet the
Tequirements of Sactica XVIL of this documeat.
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3.0 SOFTIORE QUALITY ASSURANCE RIQUIRDMINTS

3.1 CO®UTIR SUITWRE DOCTHMENTATICN AND CONTROL

{(167)For a geologic Tepository, cowputer softwars used to perform analysis
h.uppo:tottboumuwpuaum‘hnb.mmudum.mhmu
fequiremants a3 software used €0 perform direct design analysis.
(168)Auxiliary softwars used to support primary apalysis software shall be
coatrolled at a level conmensurats with the cosplexity ef that software.

(169)%hers commercial asuxilisry softvare is wuwsed, all availadble
documsatation from the softwars supplier shall be obtained. (170)It is
Wudtu:.meodohmnnym‘nmhh and coatzols are
limited ¢o unique wersion {dactification and wser-related manuals.
(171)Supplemsntal, datailed rsquiressats gar the developmeat, maist and
sacurity of cospater softwars based on the lifs cycla model are coctsined in
Appsndix B to this QA Flan.

3.1.1 {172)%ach organization participating in the WMSI Froject shall prepare
& dascription of their softwars design, tast apd cocafiguration anagessat
system, and sulmit it to the asxt higher program erganizaticnal lavel for
Zeview and spproval. (173)The dascripticn shall:

o Provide criteris for application of tba requirsments of this section
based mﬁ-oavhdtynﬂlmomgtthno&m.u.d“w{ou
analysis in support of ths design of & geclogic repository.

° Mutomu:hodstobouodu“hpmpugn-
requirements, to translate those requiremants intse & detalled design,
and to implemant that dasign in exacutable code.

/]
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W
° Relate the types of documsntation to be preparsd, yeviewed, and
waintained during software design, code loplessatation, tast, and use,

° Identify ths methodology for establishing softwars basslines and
baseline updates (changes) and for tracking changes throughout the
life of the software.

° Specify the process to be used for verificaticn and validation of the
softwvare daveloped or applied to geclogic tepository design analysis.

o Idantify tbe procedurs for szeporting and documnting software
discrepanciss, including sources, evaluating impacts of diacrepanciss
on previous calculations, and determining asppropriate corrective
action.

3.1.2 (174)softwars shall be placed under configuratiocn management as each
baseline elemsnt 4is approved. (173)Software baselins elamnts shall be
uniquely ideatified to assure positive control of all revisicns; the .
identification of each cods wersion adall be directly ralated €o the

associated documentation.

3.1.3 {176)Changes to software shall be aystematically evaluated,.coordinated,
and approved to assure that the ispact of & change is carefully assessed prior
to updating the baseline, required action is documsnted, and the information
concerning approved changss is Cransmitted to all affected organizatioas.
{177)Changes to ocomputer software shall be subject to the same level of
approval, verification, and validation as the original software.
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3.1.4 (178)Comp g developed and/or modified shall be documscted in
accordance with m spplicable slemants of MOREG-0836, Final Techaical
position on Docummntation of Computer Codes for High-Lavel Easts Manag €.
(179)This Zequiresent may be met in part by axisting documentation £ properly
gefarenced and related to the MURIG-0836 requiressnts.

3.1.5 (180)Testing of softwars, including new or modified software, shall be

pextormed for those inputs and conditions mecessary to exercise the software,
ideatify boundary coaditicns and to provide a suitable beachmark or sasple
problem for imstallation. (181)The goal of testing is to develop & set of tast
cases that have highest probability of detacting the most erxzors in order to
identify under what conditions the softvars does not perform properly.

3.1.6 (182)Verification and walidation of somputer softwars shall be performed
prior to the usa of such softwars to perform tachnical calculations in support
of site-characterization, performance assessment mlpu, and the dasign,
analysis, and operation of Sepository ¥ » and Gowp .
(183)Ia those cases whers this requiremsnt cannot b-ur., the portion or
portions ef softwars which Bave sot been werified and walidated shall ke
tduntified and controlled. (184)In &l cases, the warification and validstiocn
of uﬁmmﬂhmhﬁd#ﬁ:tonlﬂaﬁum £t to support the
licenss spplication.

3.1.7 - (185)Veritication and walidstion procedures shall assurs that the
softuars m.xymwxymmmmmmmmmnm
softuare doss act perform any wnistended functioc that either by itaslf oz in
ccabinaticn with other functiocns can degrads the entirs systes.

Wit

e
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3.3.8  {106)Existing softvars shall be qualified for wse. (107)This y/{}

quslification shall be based on the ability ef the software to provide
acceptable rzesults for epecific applications and cospliance with the
requizements of this section. (188)Softwars that has not been developed in
accordance with this QA PFlan may be qualified £or wse provided the softwars ia
veritied and walidated, a softwars baseline established, and applicabla
documentation preparsd to support ths  softwars 4in accordance with the
provisions of this section.

3.1.8 (189)Methods for detarmining the applicability of sequiremsnts and

sanaging interfaces involving the documatation, configuratioo msnagement, -

change, gqualification, werification, and wvalidation of softvare, sball be
described in each crganizations softwars QA Plan and procedures,

3.2 DOCTMENTATION OF COMPUTER SOFTWARE

(190)Documsatation of scientific and engineering software shall include the
following, as a minimaa:

o  soft Tequi nts specifications

o Softwars design and change documentatioa;
o Dascriptiocn of mathematical models and aumarical methodss

o Software werificatioa and validation documentations

o User documsntation;

o Code ¢ and supp H
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o Cootinuing documsntation and code 1istings; and
e Boftware summary.

(191)This & lon is idared to be & QA Record and i3 subject to the
requirsmenta - of Section XVII ef this GA Plan. (l!lzﬂppcndlxluthhﬂllhn
provides detailed requiremsats on the coatent of the documentation for this
software and other computer softwars used on the MMSI Froject.

3.3 SOFTARE COMIIGURATION MANAGEMENT

(193)A1)  participating Organizations and NTS Support Contractors shall
iostitute @ software configuratiocn sanagensnt program asppropriate to the
p:ojocu they conduct and shall provide documsatation of this prograam to the

Manag t System (FM3). (194) The ainizum requiremsats for this
configuration senagevent program shall be: (1) the inclusion of & unique
identification, including software wersion sunbers whenever feasible, in tha
outputyz (2) lstings of the softwars; and (3) & brief chronology of the
softwars versions, including dascriptions of tha changss made bstwean varsions.

4.0 FIER REVIINY

{15S)A11  Participating Organizations and WIS Supp c ct shall
jnstitute @& pesr review process, whea aspplicable, to provide adequats
confidence in the work being raviewsd. (196)Pesr zeviews shall sesst the
requiremeats of WOREG-1257 “Peer Review for KRigh-Lavel Wuclsar Naste
Repositories® (Feb. 1988}, fThess requiremsats are contained in Appendix J to
this QA flan.
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5.0 TICENICAL REVIEMS r//ﬁ

}

(197)Mhen technical ceviews ars required, they shall bs conducted in !

< with p A that contain specific criteria for the performance
of the tachnical review.

or v eameaime a
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SECTION IV a

FROCURDMENT DOCUMENT CONTROL
1.0 BEQUIRBRGNTS
25
1.3 MEASURES 10 ASSURE ADEQUATE CQUALITY o i {J'

(1)Measures shall be established to ensure that applicable regulatory
requiremaats, design or site investigation bases, and other requiressats that
are ry ¢to re adequate quality srs suitably included or refersaced -
in the documsnts for procuremant of material, equipment, and services utilized

on ths WRevada Wuclear Waste Storags Investigatioas (KNWSI) Project. {2)70 the 2 5

€ cY, P t d ts of Participating Organizaticas and v 2 f?
Nevada Test Site (ITS) Support Contractors, shall require sub-tier contractors ,,[
to provids a Quality A {OA) prog that is consistant with ths pert-

inent provisions of this MNNSI Quality Assurance Plan as required for the
specified Quality Assurance Lavel.

1.2 W0 PROCURED SERVICES

v 3l uu

{3)Maste Management ¥roject Office (WPO0) initiated procurements for ”‘,,/4 O
services shall ba controllsd through the uss of the Federal Acquisition
Regulations (FAR) and ODepartment of Energy Acquisition Regulations (DEAR).
{4)When the WO procurss ssrvices from contra or ta services fxom
national laboratories and supporting Tederal agencies, m 250 shall prepars \/ ‘/ "/4 .
" work agresments, ®saos of undecstasding, is gency agre ts, managemant }’m{)ﬂ 1rom
agreements, or other suitable documsncs. -
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2.0 ADOITICHAL REQUIREMENTS FOR QA LEVEL I ACTIVITIXS
2.1 mwmm

s)e t o ts 4 d at all tiers of procurement shall include
provisions for the items listed below, as desmed mecessary by the purchaser:

2.1.1 SCOPE OF WORK

{6)A statement of the mummuummwmmuu
shall be in the procuremsat documents.

2.1.2 TECHNICAL REQUIRDMENTS

(M Technical pequirements shall be specified in the procun t do ts.
(B)Where nacessary, thess fxequirameats shall be specified by refersncs to
specific drawings, specificatiocns, codas, standards, regulations, procedures,
or imstructions, including revisions thereto that describe tha items or
services to bs furnished. (9)Tha procuremant documants shall provide for
identification of test, inspection, and ascceptance —Cequiremsats of the
purchaser for sonitoring snd evaluating the aupplier’s performance.

2.1.3 OA REQUIREMENTS

2.1.3.1 Qo) c o ts shall require that the supplier bave s
documented OA program that lmplemasts either porticns ex all of the
nquumn:s of this document. {11)Quality Assurance Program Flans (QAPPs) and

ts of b cract for Quality A Level I purchases shall be
reviewed and approved by the procuring Rroject participant. (n)ﬁou which do
oot adequately dafine QA requirements, as Judged by the QA represestative of
ths Project pacticipant, shall be corTected prior to initiacion of activitias

v §

e
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1y
specified by the purchase order or coatract. (13)The extent of the program 13 ﬁ f

required shall depend upon tha typs and wuse of the item or service baing l-"“’

procured.  (14)The procurement documents shall requirs the supplier to
incorporate appropriate QA progr qui 8 in subtier procurement
documsats.

2.1.3.2 (15)In developing QA requiremsats jfor tast and ether squipmest,
considaration should be given to whether proper pexformance of that equipmsnt
can be destermined during or after its use (i.s., shather failure or malfunc-
tion of the equipment can be detected).

2.3.4 RIGHTS OF ACCESS

' (16)At each tier of procursment, ths procurament documants shall provide
for access to the suppliers’ facilities and records for imspectiocn or sudit by
the purchaser, sppropriate WO personnsl, or other WMPO authorized
represeatatives. (17)W4PO access to subtisr ooantracter facilities shall be
arranged by the ocontracting organizatiocn.

2.1.3 DOCRMENTATION RECUIREMENTS

(18)The P 3 d t at  all tiers shall identify the
docurantation required to be submitted to ths purchaser. {13)The tims of
submittal shall slso be established. (20)If the purchaser rvequires the
supplier to maintain specific QA records, then ths retantioa times and
disposition requiremsnts shall be specified in sccordance with Section XVII of

this QA Flan.

2.1.6 NONCCNFORMANCE

(21)The p c d ts shall prescribe the purchaser’s requiremants
for reporting and approving disposition of nonconformances.

Vly ﬁ

v 4
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2.1.7 SPARE AND REPLACRMENT PARTS

(22)The procuremsnt documants shall requirs the identificaticn of appro-
priate spare and replacemsnt parts or assasblies and the agpropriate delines-
tion of the technical and quality related dacta that ars required Lot ordering
these parts or assemblies. (23)The technical and quality rsquiremsnts shall be
equal to or better than the originsl. (24)If QA or technical requiremeats of
the original {item cannct be deterained, then an enginesring evaluation shall
be oconducted by qualified individuals to establish ths requiremeats. (23)The
evaluation shall oonsider the interchangeability, functica and safety of the
iten. (2€)The evaluation shall be documsnted. ,

2.2 SROCUREMENT DOCUMENT REVIEN

{27)A review of the procuremsat documsats and changes thersto shall be
made to assure that documsnts transmitted to the prospective supplier or
suppliers Ainclude appropriate mvumi to assure that itesma or services will
ssat the aspecified wequiremmats. (29)The ceview shall be perfoomad and
documented prior to contract awvard. {29)Pzrocur d 13 i shall ba
performed by perscanel who have access to pertinent information and who have
adequate understanding of the requirsments and intsnt of the procuramsat
documants. (30)The review shall include, as & minimum, the cognizant technical
organization and Gh organization. (31)The zeviaw by the QA organization shall
assure that the following requirements are met:

© OA requirements are correctly stated, inspectable, and coatrollable.
© Thers are adequate acceptance and rejection criteria.

o Procuremsnt documents have been prspared, zaviewsd, and approved in
accordance with this QA Requirements document,
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2.3 PROCURDMENT DOCIMENT CHANGES ﬁ 2¢
—3t .3
(32)frocuremant document changes shall be subject to the same degree of I’ ;
control as wtilized in the prepsration of ths eriginal documsnts. (33)Changes }9;
that are made &3 2 Tssult of the bid evaluation or precoantract megotiations V13 m,.?'
shall be incorporated fato the procuremsnt docutents. (34)The zeview of such £
changes and thair effects shall be completed and documented prior to coatract V'l“’(ﬁ"‘
avard. (35)Reviaw of changes shall include the following consideratioasi "
o Agpropriste ocotent shall be iacladed in X ts as- v 35 IJ"',,S
required by Faragraph 2.1 of this Sectica.
o AMditional or sodified dasign or aite investigation criteria shall bs
detezmined.
© Asalysis of excepticas or changes requested or specified by the -
supplier and detsminaticn of the effects such changes may have on
the intant of tha procutemsnt documents or quality of the ftes or
ssxvice to bs furnished. ‘fJ' a g’
2.4 DISTRIBUTICH GF PROCURDMENT DOCMENTS }g
LV
(36)rarticipating Organizations and TS Support Cont shall ¢ d 87 f aq,o ‘I‘
to the SAIC/TIMSS Project QA Department (QA Verificatica Divisica Manager), b
a copy of purchase d s, and changes th . 88 4 d, when purchases
involve Quality Assurance Level I items or ssrvices. (37)Ouly those purchase
documents which idancify the i d iba the e of work, and datail N
when work is to start are required to bs submitted to the SAIC/TEMSS Project i
CGA Department,
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IDNSTROCTIONS, PROCEDURES, PLANS AND DRANDNGS

1.0 GOERAL

(l)Activities affecting quality shall be prescribed by and parformad in

rd with & ted iastructicns, procedures, or drawings, of & type
sppropriste to the circumstances except ss aoted ia paragraph 3.0 of this
Section. (2)Thess <documents shall include er refersnce sppropriate
quantitative or qualitatiwve asoceptance eariteria for detemmining that
prescribed activities bave besn satisfactorily accomplishad. (3)Iastructions
and procedures shall include a ssction which identifiss the QA zecoxds which
are generated during isplamsntation of the documwat. (4)If plans are wsed in
lisu of procedures, then these plans shall also include or xaferwnce
appropriste acceptance criteria and identify the QA rzecords which are
genarated. (S)These documents, including drawings, shall be coatzolled as
required in Sectiocn VI of this document. -

(€)An independent review of all instructions, procedures, plans aend
drawings shall be pecformed by tbe origisating erganization to assure
technical adequacy and inclusion of sppropriate quality requiressnts. (7)If
applicable, this review shall coasider whethsr the activities are act
sepeatable, have tha potential to ispact the uaste isolation capability ef the
site or interfere with other site characterization sctivities.

Y,

JS

vy

v s

v

Reason Acc [Rey
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3.0 INSTROCIIONS FOR SCIENTIFIC WOTIROOKS

(8)The Participating Organizations shall prepars isstructicns for the
control of asclsatific actabooks, plans and the ether documsntatiocn that will
be wused in scientific investigations. (S)1¥hen scientific actebooks ars used to
document scientific investigatiocns, the requiremants ef Secticn III, pacragraph
1.6 shall prevail over the requiremsnts of this Section. (10)8Scieatific
notebooks shall be collected, controlled, storsd, and saintained as QA mecords
in d with proced which mest tha Fequiremants of Section XVIL of
this document.

4.0 DISTRIBUTION

(11)Each PFarticipating Organization and Revada Test Site (NTS) Support
Contractor shall msaintain and provide the W£0 PFOM and the BAIC/TEMSS Project
Quality Assurarce Departmant Manager with controllad distriduticn of all
izplemsnting procedures, plans and instructions wsed for GA lavel [ and II

activities.

o

ReLc
b ak
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SECTICN VI

DOCMENT CONTROL

1.0 DOCRMENT PREPARATION, REVIEW, APPROVAL, AND ISSUANCE

1.1 METHCDS C 4 &Wo

{1)The preparstion, review, approval, and issuance of documsats such as
iastructions, gprocedures, plans and drawings, iacluding changes thersto, sball -
be controlled through the isplamsntation of methods that assurs that caly MQ
correct documents ars used. (2)Document ocontrol shall be spplied to the 2 Q 7
€olloviag: v I

© Docummats containing er specifying quality vequirements.
© Documants that prescribe activities affecting quality.
{3)The document control system sball be documsated, and the QA v w \~\
organization shall provide nvu sppropriats revisw, resolution of comments, and
concurrsace with respect to quality-related aspects onnvobon.l-.un-.
1.2 DFLDMENTATION & “&
{4) Irplementation of documant control shall provide for the following: .\\\

o Identification of documents to be controlled.
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o Ideatification of assignmant of gssponsibility for preparing,
raviewing, approving, and issuing documents.

o Review of documents for technical adequacy, conpletensss,

corzectaess, and Anclusion of appropriate quality requiremssats, prior
to approval and issuance.

o A mathod for the zamoval or marking of obsclets or suparseded
&o¢ ats to p t inadvertant use.

© A smathod for assuring that tha correct and applicable dooumsats ace ° \
available at the location whers they &re to be used,

@ A mastar list or aquivalent to §dentify ths corzect and updated
Tevisions of docummnts.

o Coordination of interfacs documants.

2.0 DOCIRMENT CHANGES

2.1 MAJR CHANGES S/

| 5|70

(S)Changes to documents, other than those dafined below as minor changes

are considared as major changes and shall be seviewed and spproved by the same

organizaticns that performed the original review and approval, unless other :

organizations are specifically designated by the organization rssponsible for 3 !
ths document, (6)The reviewing organization shall have access to pertineat ‘/ b { l’

background data or Anformatjon wupoa which to bass their approval and, it

applicable, shall specifically consider whether the changes ars not .

fepeatable, have the gotentisl to {mpact the waste isolstion capability of the * )

site or incerfere with other site characterization activities.
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2.2 MINOR CHANGES

(N)Kiner changes to documents, such as inconsequeatial editorial cocrec-
tions, shall not require that ths savised documents Teceive the ssme Taview
and aspproval as ths original & ts. (8)Ta id a possible omission ef a
required geview, the type of minor changes that do mot requirs such & review
and approval and the persons who can authorize such a decision shall be
clearly delinsated.

3.0 DISTRINUTION OF DOCIMINTS
3.1 DOCIMENT CONTROL SYSTIM

{9)The documant coatrol systea shall assure that documents equiring
verification are aot released prior to werification er, if they must be
zeleased befors werification, they sre uniquely Aideatified as such and
controlled in accordance with Paragraph 1.2 of this section. - A mascer list or
equivalent used to identify tbe correct, current and updated wersicns of
documants shall be submitted to the WSO PFOM and the SAIC/TIMSS Project
Quality Assurance Departmsat Managex.
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SECTICN VII

CONTROL OF SURCEASED ITIMS AND SIRVICES

1.0 GRIERAL REQUIRDENTS

(1)Measurss shall be established to ensure that purchased material,
equipmant, and services conform to the procursmsat documsats. (2)Thase
msasures shall isnclude provisicns, as sppropriats, for source svaluation and
sslection, cbjective evidance of quality furnished by the coatractor exr subcon-~

tractor, danspection at the contractor or subcoatractor source, audit, and -

examination ef products upon delivery. (J)Shers required by code, regulation,
of contract requirement, documsntary evidence that matarial and equipssat
conform to the p t zequi ts shall be available at ths location
whers tha material or equipment is to be used prior to installation or use of
such material and equipment. {4)This documentary evideacs shall be retained
under the coatrol of the Waste Management Project Office (WMPO) QA Records
Management System (QARMS) and sball be sufficient to identify the specific
Tequirmnents, such as codes, standards, er specificatiocns, that are to be met
by the purchased ial and equipment. Specific cequiremsnts £or the
1 of hased it and services are listed below.

1.1 PROCUREMENT PLAMNING
1.1.1 GENERAL

(S)frocuremsnt activities shall be planned snd documented to ensure &
systematic aspproach to the procur t p » (€)Procursment planning shall
gesult in the documsnted {dentificstion of procurament aethods and
organizaticnal respoasibilities. (7)Appropriate Quality Assurance (QA)

<7
gt}
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erganization participatica shall bs provided for evaluation and sslecticn ef
suppliers, werificatioca of suppliers sotivities and xeceiving inepections.
(8)flanning shall determine the following:

o hat is to be accomplishad.

¢ Who is to acocaplish it.

o fow it is to ba accomplishad.

© fthea it is to be accomplished.
1.1.2 PROCUREMENT TIMING

(9)To ensure interface compatibility and & uniform approach to the
t P », planning shall be accoaplished as sarly as practicable

;nd ac later than st the staxt eof those procuramant ectivities that are
required to be controlled.

1.1.3 PROCUREMENT METHCDS

{10)Planning shall rpesult in the documsnted fdentification ef the methods
to be used in procuramant sctivitiss, the sequencs of actiocas and milestones
that indicate the completion of thess activitias, and the prepsration ef
spplicsble procedures prior to the initiaticn of each individual activity
Listed below. (11)Planning shall provide for the integration of the following:

o Procursment document preparation, review, and change control.
© Salection of procursment scurcss.

© Purchaser control of suppllier performance.

v 9

- /0

i
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© Verification (survelllance, iaspection, er sudit) asctivities by )
purchaser, including sotification for hold-and-witness points.
o Control of sonconformances, .
Corrective action
Acceptance itea or service
QA records,
1.2 SOURCT EVALUATION AND SELECTION
1.2.1 SELECTICN OF SUPPLIZRS £ 1
v 2|17
(12)The selection of suppliers shall be based oo evaluaticn of their L2
capability to provide items er services in sccordance with the requiremants of
the procur: do ts befors the award of contract.
1.2.2 SOURCE EVALUATION AND SELECTICH MEASURLS
s|re5?
(13)Procurement source evaluation and selectica msasurss shall be isple- vi ?h.u.
mented by the purchaser and shall provide for identificaticn of the
purchaser’s organizational rpespoasibilities for detemining supplier
capability.
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!.2.3 MEASURES FOR EVALGATION AND SELECTION OF PROCURDMENT SOURCES

{14)Messurss for evaluation and selection of procursmeat scurces, and the
zesults thereof, shall be &cumsnted and shall include ens or more of the
followlng items:

© Evalustion of the supplier’s history of providing an identical ec
similar prod that performs satisfactorily in actual usse. The
supplier’s history sball reflect current capability.

o Supplier’s current quality assurance records supported by docummated

qualitative and quantitative information that can be ebjsctively -

evalusted.

o Supplier's technical and quality capablility as detamined by & direct
evaluation of their Cfacilitiss and perscanel and tha isplemsatatioa
of his QA program.

1.3 3ID EVALOXTION
1.3.1 EXTINT OF CONFORMANCE
(15)Bid evaluation shall determine the exteat of conformance to the
t 4 ts. (16)This evaluation shall be performed by individuals

or organizstions designated to evaluats the following subjects, as applicable
to the type of procuremant:

o Tachnical considerations.

© QA sequirements.

(ﬁg.l
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Supplier’s personnel.

Supplier’s production capsbilitiss.
Supplier’s past performance.
Alternates.

Exceptions.

1.3.2 RESOLUTION OF CGHACCEPTABIE QUALITY ASSURANCE COUHDITIONS

(17)Before the award of the ocontract, the purchaser shall gesolve or

.cbtain cosmitments to r£esolve wunacceptable quality assurance conditions

resulting from ths bid evaluatica.

1.4 SUPPLIER FERFORMANCE EVALUATION

1.4.1 INTERFACE MEASURES

(18) The purchaser of items and ssrvices shall establish messurss to inter-
face with the supplisr. (19}The msasurss shall include the following:

Documsntation of the understanding batween purchaser and supplier of
the provisions and specifications of the pr t & ts.

Raquiring the supplier to ldentify planning techniques and processes
to be utilized in fulfilling procuremsat documsat fequiressats.
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o Raviewing supplier documwats that are g ted o P d during
activities fulfilling procuremnt document requiremsnts.

© ldentifying and processing secessary change informstion. Measurss te
control chang in p t & ts shall be established,

implemsated and documented 4in accordance with the requiremsnts of
this QA Plan.

© [Establishing mathods of document information exchanges between
purchaser and supplier.

1.6.2 VERITICATION MEASURES
1.4.2.1 EXTENT OF VERITICATION 5’,

{20)The purchaser of items and sarvices shall establish seasures to werify ./30 ﬂT'
supplier’s performance, as deamsd necassary by the purchaser. The msasurss 4
shall establish the extent ¢f source surwveillancs and inspectiocn sctivities. !

‘ 3

Support Contractor, utilizss anothsr Participating Organization
er TS Support Contractor for WMMII activities for which they srce
responsible, the wser eorganization shall initiate & request to
WEO to conduct & WRO survelllance of the erganizaticn
pecforming ths work. The surveillance shall be conducted to
determine that tha item or activity is being produced or pexr-
formed 4in accordance with ths user organization’s ssquiremsats.
These surveillances - may utilize NTIS Support Contractor or
Participating Organizatioa personnsl as technical advisors.

. WI:  ()%hea & Farticipatisg Organization, or Mevada Test Site (NT3) v M 7{&' Jo 1.
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(22)The extent of werification activities, including planning, shall be a
function of tha zalative ismportance, conplexity, and quantity ef the item or
services procured and the supplier’s quality performance. (23)Verificatiocn
activities shall be accomplished by qualified personnel assigned to check, L &
inspect, audit, or witness the suppliers’ sctivities. (2¢)These werification
activities shall be conducted a3 early as practicable. (25)%owever, the v
purchaser’s . varificatio activities shall ot ralieve the supplier of their 24
responsibilities for wverification of gquality achievemant. v {
2
1.4.2.2 Record of Verificatiocn Activities
{26) Activities performsd to werify form to requi ts of p v ;6
mant documents shall be rded. (27)8. surveillances and inspections,
audits, zeceiving inspections, sonconformances, dispositions, wailvers, and
oorrective acticns shall be documented. (28)Thess completed documents shall be v a1 '”{
considered QA records and shall be controlled in accordance with Section XVII —
of this Quality Assurance Flan (QAP). (2%)The purchaser shall ensure that this v
documeatation is evaluated to determine ths supplier’s QA program 27
sffactivensss.
. V9
1.5 CONTROL OF DOCIMENTS GRMNERATED BY SUPPLIERS
(30)Documents that are generated by supplisars shall be oootrolled, v L {/]
handled, and approved is rd with d d durss. (31)Means
shall be izpl ted toO that the submitetal otthuodocu-ntlh
accocplished in  accordance with the p d t requirements. V’SIW

(32)Thess masasures shall provide for the acquisition, processing, and pecorded
svaluation of technical, inspection, and test data sgainst acceptance critsria.

"
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1.6 ACCTPTANE OF ITIM OR SIRVICK
1.6.1 METHCOS FCR ACCIPTANCT

{33)Methods shall be established for the acceptance of an ftam or service
being furnished by the supplier. (34)Prior to effering the item er ssrvice for
acceptance, the supplier shall werify that the item or service being furnished
complies with thas p t requi ts. {3IS)Purchaser mathods used ko
accept an  item or rslated saxvics fxom & supplier shiall ba sither a supplier
cartificate of conformance, & source werificaticn, & zeceiving inspection or
post-installation test at the facility sits, or a combinatfocn thersof.
Requiremsnts spplicable to these mathods of ptance ars listed below.

1.6.1.1 Certificate of Coaformance

(36)shen a certificate ¢f cooformance 4is used, the following minisum
eriteria shall be met:

© The oerctificate shall thmmutu:muw:,
such as by the purchase erder maumber.

© The ocertificate shall identify the specifio p t ] ts
sat by the purchased msterial or equipment, auchuaodu, cundu:h,
or othar specifications. This say bs accosplished by including a
1ist of the specific requiremwats or by providing at the point of

receipt, & oopy of tha purchase order and the p t specifi-
cations or drawvings, together with & suitable certificats. The pro-

t requi ts identified shall include any approved changes,
waivers, or deviations applicable to the subject material or equip-
mant.

- 33
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Review Requirements per NNWSI/88-9 Rev. 2

© The certificate shall identify any procurssmnt gequiremants that have
a0t besn met, togethsr with an explanaticn and ths msans by which
Tesolve ths monconformances. .

© The certificate shall be attested to by & person who Ls pesponsible
for this QA function and whoss funotion and position ars described in
the purchaser’s or supplier’s QA program.

© Tha certificate system, including the procedurss to bs followed ia
gilliag out & certificate and ths administrative procedures for ths
review and approval eof the osrtificates, shall be described in the
pucschaser’s or supplier’s QA program.

@ Means shall be provided to werify the wvalidity of supplier
csrtificates and the effectiveness of the certificatica system, such
as during the pexfommance of audits ef the supplisr or independent
inspection or teat of tha itema. Such werification shall be gon-
ducted by the purch at int ls surate with the supplier’'s
past quality pecrformaace.

1.€.1.2 Source werification

(37)I€ source werification 4is wused, than it ghall be performed st
intervals that are consisteant with ths importance and complexity of the item
or secvice, and it shall be jrmplamented €o monitor, witasss, or cbserve
activities. (38)Source werification shall be implamsated in sccordsnce with
plans to perform inspections, examinations, or tests at predstemmined poiats.
{39)Upca purchassr acceptance of source verificatioa, documanted evidence of
accsptance shall be fumished to the receiving dastination of the itam, to the
purchasex, and o the suppliar.
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1.6.1.3 Receiving inspecticn

(40)¥hen rxecelving inspection is used, purchased items shall be inspected
as necessary to verify their coaformance to specified requirements, by taking
into account source varification and audit documsntaticn and the damonstrated
quality perfoomance of the supplier. (41)Receiving ilaspection shall be
performed in accordance with established procedures and inspection
instructions to vwarify by objective evid such fe as proper
configuration; ddentification? dizansional, physical, and other
characteristics; freedom from shipping dansge; and cleanliness. (42)Receiving
inspection shall be ecoordinatad with rzesviev of suppliar documeatation whan
procuremsat documents rzequirs asuch docussatation to be furnished priox to
receiving inspectica. (43)Receiving inspectiocns assoclated with engineersd
items shall be planned, perfoumd, and & ted in d with tha
requiremsats specified is Secticn X, Para. 2.1, 4.0, €.1, 6.1, 9.0 and 5.1 of
this document. (44)}Fferscansl salectsd to Zsceipt inspection activitiss shall
have the experience or training commensurats with ths scops, complaxity, eor
special naturs of the activitiss. (43)than required, perzconel shall slsc be
indoctrinated as to ths techaical cbjectives and requirements of the
applicable codes and standards and the QA program elemsnts that ars applicable.

1.6.1.4 Post-Iastallation testing

(46)%hen post-installation testing is wused, post-installation test
fsquiremants and scceptance documentation shall be established swtually by
both the purchaser and the supplier.
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1.7 ACCIPTANCK OF SERVICES CHLY

1.7.1 RROCUREMENT OF SERVICES OMLY

{§7)In certain cases inwvolving procuremsnt of services only, such as third
party Ainspecticns, sengineering, and coansulting; and 4nstallation, zepair,
overhaul, or maintenance work, the purchaser shall accept the sarvice by any
or any combination of the following methodss

o Technical wearification of dats producad.

o Ssurvelillance, audit, or both, uwith regard to the activity.

o BReview of objective evidence for oonformance to the procursmant

docusent requiramsnts such as cextificatiocns, stTess gesports, eto,
1.8 CONTROL OF SUPPLIER NOHCCHNORMANCES

1.8.1 METECDS

{48)Ths purchaser and supplier shall establish and document methods for
disposition of items and sarvices that & wsot meet procuremsnt documsat
rsquiremants. These matbods shall include the £ollowing provisions:

1.8.1.3 Evaluation

{49)2rovisions for evaluation of forming items.

v H1

A

v Y
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1.8.1.2 Submittal 13 51
v 5° 1o ,'az
{50)Provisions for submittal of nonconformance motice to purchaser by 59
supplier as directed by the purchaser. (51)These submittals shall include « §i (z "t
supplier recommendsd disposition (e.g., tuss as-is or vepair) and Cechnical )n"
justification. (S2)Nonconformances to the procurmmest requiremeats or’ v €9
purchaser approved documsants, which consist of one or mors of the items liated 51”{.[,
below shall be submitted to the purchaser. (S3)Agproval ef the recoamended I
disposition shall be in dance with d ted procedurssi -/53.{1 5‘7“
§s3°

¢ Tachnical or material zesquitemsat is wviclated.

o BRequiremsnt in suppliexr documents, which bas baen approved by the
purchaser, is violated.

o Nooconformance cannot ba corrected wmm'umuhw
sanufacturing process or by mework.

© The item does not conform to the original requirement even though the
item can Dbe Zestorsd to & condition such that ths capability of the

item to function is wnimpaired.
1.8.1.3 Dispositioa
(S4)Provisions for purchaser disposition of supplier recommsndation.

1.8.1.4 Verificatioa

(55)!mhim for verification of the isplementation of the disposition.
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1.0.1.8 & ds maint

(S6)Provisions for maint ot. cds of £orman that are
submitted by the Suppller.

2.0 COSERCIAL-GRADY ITEMS

2.1 ALTERNATIVES

{SNIL a design xequires commercial-grade ftams, thea the following.

requiremants ars an ecceptable altamative to other requiressats of this
ssction, except as noted in PRaragraph 2.1.2 below and the zequirenmants ef
Section IV of this QAP. (38)If a scientific investigation requires
commarcial-grade items they may bes controlled by the use of the following
requirements (except Paragraph 2.1.1) and Sectica IV of this QAP.

2.1.1 IDENTIVICATICON OF COEERCIAL-GRADE ITIMS

(3%)%here the ocommercial-grade 4item is to be used &s an integral part of
the designed facility, it shall be ideotified in an approved design er dsaign
out-put documat. (€0JAn alt < fal-gzads ites say be supplied if
the cognizant ocganization provides werification that the alternats
commarcisl-grade itam will perform tbe intended function snd will sset the
requiremants spplicable to both the replaced item and its applicatica.

2.1.2 SOURCEZ EVALUATION AMD SELECTION

{61)Source evaluation and selection shall be in sccordance with Paragraph
1.2, ific s ¢ ined ry by the purchaser based cno the complexity of
the item and importance to safety.

v 50
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2.1.3 PURCHASE ORDER Yo
Vit f‘z,l.
(62)Commercisl~grade itess shall be identified in ths purchase ordar by
the manufacturer’s published product description (e.g., the catalog sumber). ' . ‘
2.1.4 FRECEIPT OF COMMERCIAL-GRADE ITEM
) _ X fj"/a
(63)After crzeceipt of & commerclal-grads 4item, the purchaser shall 1". 7

datermine that the following conditicns have beea met:

o Damage was sot sustained during shipment.

6 The item received was the item ordersd.

o Inspection, testing, or both, 4s accosplished by the purchaser, in
accordance with written procsdurss, to sasurs conformancs with the
manufacturer’s published requirements. If applicable, acceptance of
the iten msay bes acoomplished wis tha calibration program in
accordance with ths zequirsmants of Section XII of this QA Plan. '

© Documsatation, as applicable to the ites, was rgeceived and is
accsptable.
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SICTION VIII
IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES AND DATA
DNTRODUCTICN
This section provides the requiraments for the identification and contrel o e NZ :
of items, sanples and data and consists of thres separate parts. (1)The ! ’gfro. 5
requiremants for items ars stated in part As in part B for sarples; and, part ;
€ for data resulting from scientific investigations. (2)Part A applies to o
activities related to the engineersd items and does mot apply to scientific o 2 *
investigations. (3)Parts B and C apply to scientific investigation activities .
and do sot apply to engineered items. 3 o
Qo
PART A - IDENTIFICATION AND CONTROL OF ITEMS ?
i
) )
1.0 IDOITITICATION . '7 4 :
v ¢\t f
(¢)Items shall be identified to assure that enly ct and pted 2 .
items are used or installed. (5)The identification shall be verified prior to -~ ff ¥ !
isstallation or wse. () Idectification shall be maintained eithar ea tha ites, s .0 :
their cofitainers, or ia documsats traceable to the itam from receipt until 42
installed. v
, 6| f ’,,o
1.1 m 42 .
v 7 ﬁ‘c , N '
{7) Ttems of production (batch, lot, corponant, part) shall be identified J1 - ’ !
from the initisl recelipt and fabrication of the items up to and including v g | l

installation and use. {$)This identification shall relats an item to an
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1.1.1 (9)Physical identification shall be used to ths maximm extent possible. v ? ‘J,/
(10)Where physical identification an the ites is either impracticable or
iasufticient, physical separation, procedural eoatzol, ec other sppropriate 1/1
seans shall be saployed. vol|ff, Lt
1.1.2 (11)Identificstion markings, when used, shall be applisd using muterials’ v fJ g’i
and mathods which provide a clesar and legible identificatiocn and do sot I','z
detrimentally affact the function or service life of ths item. (12)Markings
shall be transferced to each part of an identified Stem shen subdivided and v 2 ,74?-
shall not ba eblitarated or hidden by surface tresatment or coatings unless [:I'2
othar msans of identificaticn are substituted. l
. >
1.3.3 (13)%ben specified by codes, standards or specificaticn that iaclude vis 751 , 3
specific identification or tracssbility requirsments (such as ideatificatica ‘
or traceability of the item to applicable specification and grade of materials
heat, batch, lot, part or serial mumber; eor specified iaspection, test or
other ds} ths prog shall be designed to provide such identification
and traceability coatrol. : ‘3 ’/ 3
1.1.4 {14)¥here specified, itens having limited calendar or npmché life or L 14 1 ""
cyclas shall be ideatifisd and controlled to preclude wse of itams whose shelf
1ifs or operating life has expired. : .
* 2.0 corma 43
v ﬁ;.o

(15)Provisions shall be made for the ocontrul of item identification consis-

tent with the planned duration snd condition of storags, such asi (1) pro-
visions for saintenance of replacement of warkings and identification records

dus to damage during handling or agings (2) protection of ideatification an
items subject to excessive deterioratios due to environmsatal sxposures

43) provisicns for updating existing facility records.
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PART B - IDENTIFICATION AND COHTIROL OF SARIKS

(16)Procedures shall be developed and isplemanted to assure that sasples
are identified and controlled in & sanner consistent with their intanded use.
{17)Such procedures shall dafine the responsibilities (including interface
between organizations) for collection, ideatification, handling, storage,
transportation and the generation of zecords.

1.0 IDENTIFICATION

(18)Physical identification shall be used to the maximm extsat possible.
(19)Where physical identification ecannot be placed ca the sanple, appropriste
alternative fdentificatioa mathods shall be dascribed and wsed. (20)AlL
identification methods shall provide methods whereby ideatification of sasples
can be traced to the appropriate documsatation such as drawings,
specification., drilling logs, test records, iaspection documents, and
aonconformance feports.

1.1 GRIERAL

{21)Saxples shall be identified by placing the identification dizectly on
“the sarple, on their container or oo Facords tracesble thersto. {22)If it is
ixpractical to place the identification on the sarple, matbods shall be
described and implemented to assure that sarples are sot mixed with like
sasples and that the correct identificatiocn of samples is werified and

documented peior to zeleass for use.

#la
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1.3.1 (23)frocedures shall be developad and isplemanted to assurs that sasple
eollsction sethods, techniques and zslated squipmsat produce the intended
sampla. (2¢)Sample Randling smthods shall be develcoped, documented and
utilized to assurs that all samples mset the tachnical objectives dictated by
tha scientific invastigaticn, for which tha sazples ars collected.

1.1.2 (25)Storage methodology shall ba daveloped and isplaxented to assurs
that samples ars maistained in predstsmmined physical conditicns commsnsurate
with their iatended purposs. {26)Sasples intended for long term storage shall
raceive sppropriats t o that they do aot degrade during
storage. (27)Long term is mot definsd harein and shall be defined by the

responsible organiszation depending cn tha ssasitivity of the sample to storage '

conditions.

1.1.3 (28)Trxansportation mathods shall be described and effected by p dures
prescribing appropriats containsrs, handling and any other savircomsatal oc
safety considerations for the sampls{s). (29)¥here multiple organizations are
iavolved, approprists procedirss shall define rsspoasibilities and

< ticn mathods to be used. .

1.1.4 {30)Controls shall be developed and inplemented to assure that sample
identification i3 verified and maintained when handled, tzansported or
transferred from one organization’s responsibility to another.’

- »
1.1.8 (31)Measures shall be taken to maintain sample identificaticn while in
storage. (32)These msasures shail be consistent with the planned duration and
coaditions of storags and shall describe actions to bs taksn whars sasples may
bave & maxzimum lifs sxpectancy whils in storage. (33)Physical segregation of
sazples o precluda mixing with liks sazples shall be used to the maximn

degres practical,
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1.1.6 (34)Whers sacples are controlled by more than ene erganizatica,
procedures describing the erganizational responsibilities shall be developed
and isplemented. )

1.1.7 {35)The PO will develcp and irplement an Administzative Procsdure (AF)
describing the ultimate curatiocn of all types of smples including Liquids,
gases and solids. (36)The AP will, as s minimm, address the trxansportatioa,
bandling, storage, retrisvability of sarplas and the gensratica and geteation
of vecords. (37)All records generatsd as & result of tasting of sasples shall

be handled in accordance with Saction XVII.

PART C ~ IDENTIFICATICH AND COMTROL CF DATA
1.0 IDENTIFICATICN

(39)Data generated from & Mevada Muclear Waste Storage Investigation
GEW3I) scieatific investigation shall be Sdeatifled to sssist in ths
determination of its corract wes. (33)ldentification sf such data ahall be
provided in all & ts, iaf ioa sy » ©C both, in which such data

appear.

1.1 GENERAL

(€0)The identification of WNHSI Project data shall include a ssfersace to
the origin of the data (task, test, expesrimant, Pesport, publicaticn, ets.) and
an indication of the Quality Assurance lavel assigned to the activity which

produced tha data.
1.1.1 {41)Coatrol measures shall be established and implessntsd to assurs that

RMSI Project data ars properly identified. (42)These mesasurss shall include
verificatica of the identification of such data prior to releass for uss.
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1.1.2 (83)¥bare data are tha results of the afforts ef mors than one ergan-~

. zaticn, procedurss describing the organizational rasponsidbilitiss for that
data shall be devaloped and implemsntad. (44)The documaatation resulting from
the scientific investigstion involving mors than one organization shall be
annotated to show which organizatiocn prodiced what portion of the data.

e —— oy o oo - by
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SECTION IX
CCHIROL OF PROCESSES
| py.
1.0 GOERL REQUIRRMINTS
_ v f‘z,o
(1) The requireamnts of this section apply to enginesrsd items and scien-
tific investigations for process gontrol. (2)The cequiressats for gpecial d‘{'
processes apply to engisnesrsd items caly. (3iMsasures shall be established to v 2 ﬂho
sasurs that procasses that affect quality of items or servicesa are controlled .
aithar by 1 tion, p <h » or other appropriate means. {4)Special 4
processes that control or werify quality, such as those wsed in welding, hest v 3
treating, and nondestructive exsmisation shall be accomplished by qualified ~
perscanel using qualified procedurss in sccordance with applicable eodes, f
standards, specificaticns, criteria, and other special requiraseats. o w ;0 -
2.0 PROCESS CONTEOL
2.1 METHCD
¢
(S)All processas shall be controlled by instxuctions, procedures, ~ 5 m:.'
drawings, checklists, travelsrs, or othar sppropriate means. (6)These msans
shall that p P ters ars 1led and that specified 44
eavironmental conditicas ars saintained. [V L '13 l
L 2.
. .
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2.2 DDVTIFICATION OF SPECIAL PROCESSIS
4
2.2.1 BISPCMSIBILITY o 1 f;f;.,
{715t is the responsibility of the Farticipating Organization and Bevada ' .
Test Site (NTS) Support Contractor that is performing the work to identify ’l¢
which portions of its activities iavolve the uss of special processes. (8)A v 7 ’71 [
special process is a process in which tha results are highly dependent on 3:"'

either the contzol of the p
teating of the ites.

2.2.2 QUALIFICATION REQUIRDMNTS

or the op
which ths specified quality cannot be readily detemined by inspection or

c’s skill, or both, and in

{3)The necessary requiremants for qualifications ef per: 1, proosd
or equipmeat shall be specifiad or zeferenced in the procedures or instruc-
tions either for processes that ars oot coversd by existing codes and stan-
dards or for pzrocessas whare ths quality rsquiremsata for an itam or test
exceed those of existing codas or standards.

2.2.3 CRODITINS

{10} Conditions ry for

-li‘ t of the specisl procass shall

be included in procedures or instructions. (11)These conditioans shall include

proper equipmeat, controlled pa
requirecmants.

s of the sp

ial process and calibration

v 9

N

vl
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2.2.4 APPLICABLE CODES AND STANDARDS

f12)The requiremsnts of spplicable codes and standards, including
accsptance sritaria €or the special process, shall be specified or refersaced
in the procedurss of instructions.

m—— e w
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2.3 QUALITICATION OF SPECIAL PROCESS EROCEDURES

2.3.1 PROGRAM TOR QUALIFICATION

(13)Pzocedures shall be qualified in scoordance with applicable codes, 7 14 T g
standards or other specificatiocas. (14)The program for qualification of pro~ / \w a.l
cadures shall be specified in documents prepared by the cognizant technical b\
organization. {15)The responsible QA organization shall provide sppropriate / I sﬂﬁiu.—

Taviews to sasure compliance with thase fequirwments.

2.4 guﬂrﬂﬁ OF PERSOMMIL PERFCRMING SPECIAL PROCESSES

{1€)2sarsonnel shall be trained, qualified, and certified in accordancs

with written procedures. {17)The training and qualification, and certification .\“
shall be the respoasibility of the organizatican that is perfomming the work, o 17 #\ﬂ ol
{13)These procedurss shall be reviewsd by the rasponsible Quallty Assurance &’
{OA) erganization for camplisnce with requiremeats. 1% ’.0\
— I51ef,

2.4.2 FROCEDURE

(19)Qualification shall utiliza the actual working procedurs, to the - 14 qﬂ?&.»
extent possible.

2.4.3 PERSOWNEL QUALITICATION REQUIREMENTS
(20)Qualificacion of parsonnel shall incorporate the persoansl

qualification requirements of the spplicable codes, standards, er
specifications.
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2.5 SPEICIAL PROCISS ZQUIPMENT ot
v " 1". ‘
(21)Special process equipmant shall be checksd out, qualified, and
cartified in accordance with specified requirameats. {22)Thess rsquiresats l‘
‘ shall ioplement tha requiremeats ef applicable codes, standards, and speaifica- o 22 1)1» 4{
ticas. (23)Equipmant checkout, qualification, and certification shall be the >
zaspoasibility of the organizatiocn performing the work. (24)The responsible QA ,/(,
organization shall review the procedurss for qualification of equipmeat for v 23 fa},s’
ocomplisnce with requiremants. 4 '
o
/ a4 ﬁ’.f
2.6 SPECIAL PROCESS RECORDS
(25)Racords shall be maintained for the curzently quslified perscnnel, v s ”‘/‘
procedures, and equipment ¢f each special process and the raquiremests for 9-‘1
saintenance of thasa rscords shall be specified. (26)Special process wvarifica- »
tion methods and criteria shall also ba docummated and rstained.
v a2l #6
2.
hY
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SICTION X
DNSPECTION
1.0 CDERAL REQUIRDMENTS ﬁ‘/ 7 -
Y
(1)¥sasures shall be established by or for ths Participating Organizations
and Mevada Test Site (¥I5) Support Co ct to provide inspections yequirsd ‘(7
to verify conformance of an item or activity to specified requirmsents. 2 '7
(2)Thess measures shall provids forr (1) inspectiocns to ba performed in 0
dance with written procedursa by qualified personnsl who did aot perform the
work being evaluated; {2) criteria for detammining whea inspectiocas are
requirsd or bow and when inspections ars to be perfommed; (3) sampling 4{1
methodology, Af wseds {4) the identification of mandatory hoid poiats; and (3) - 3 ff,,
identification of inspections xequiring special axpertise. {3)The xesults of ‘
all inspection activities shall be documentsd by the inspecting erganizatioa. f7

{8)The requirsmeats of this section apply to angineered items and do not apply
to scientific investigation activities. -

2.0 PFIRSONNEL

* 2.1 BEPORTING DRUIPDODKE OF FIRSONNIL

{5) Ingpections shall be parformed by persoardel who do act report dizectly
to the immediate supervisor{s) who is/ars zesponsibls for parforaing the
activity being Lnspected. ($)1f thase parscanel ars mot part of the foumal QA
orgsnization, they shall have sufficient authority, access to work arsas, and
organizational freedom to (1) identify quality problems; (2) initiate,
recommend, or provide soluticas to quality problems through designated
channels; (3) verify implementation of solutions; and {4) sssure that further

v 1.0

-3

vt

.y

ot 41
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processing, delivery, installation or wse is controlled until proper
dispositicn of & nonconformancs, deficiency, or unsatisfactory conditicn kas
occurred. (7)%hen these persons or organiszaticns who perform the inspection
activities are not part of the formal QA organization (i.s., part of line
management), then the quality sssurance organization shall overview and
sonitor the fnspecticn activity,

2.2 QUALIFICATION

(8)Each person who verities conformance of work sctivities for purposes of
acceptance shall be qualified to perform the assigned inspecticns ‘or tasts.
{9)The qualification of personssl perfoming inspection and test activities
shall be cartified in writing. {10)Rerscanel selected to perfomm inspection
and test activities shall have the experisace or training commansurate with

, tha scope, complexity, or special saturs of the activities. (11)Perscanel

shall also be indoctrinated as to the technical ebjectives and sequizemsats of
the applicable codes and standards and the QA program elsmants that ars to be
enployed,

3.0 IMSPECTIOH NOID POINTS

(12)Mandatory inspection or witness hold-points shall be established as
necassary. (13)%hen such hold or witness points are established, ‘work may sot
proceed without tha specific t of the ponsible reprasentative.
{14)These hold or witness points shall be indicated in appropriate documments
coatrolling the activity. (15)Consent to waive any specified hold or witness
poiat shall be documented befors work can be continued beyond the designated
hold or witness point.

s

13

v if

v 5
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4.0 IRSPECTION PLANNING

(16)Planning for inaspection activities shall be accomplished and
documanted vis lnspection procedurss, instructions, er checklists.
{17) Inspection p dures, instructions, or checklists shall provids for the
following:

o Idantification of charactaristics and activities %o be inspected.
e A& descrigtion of the mmtbod of faspectica.

o Identification of the individuals eor groups respoasible for
performing the inspecticn operation,

o Acceptance and zejection eriteria.

o Iduntification of required procedurss, drawings, and specifications
and gevisions.

© Recording Jinspector or data fgecorder and the results of the
inspection eperation.

© Specifying necessary uuux}nq-ndwt-qumt'm-xnmy
¢ requirssents.
6.1 SAPLING

(16)%ben sampling is used to verify acceptability of a group of itams, the
sampling procedurss shall bs based on Facognized standard practices.
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[
5.0 IN-PROCESS IMNSPECTION {
] !
(38)Inspection of itema in-process or wunder construction shall be
pecformed for work activities whers mecessary to werify quality. (20)3€ i
inspection of p d it is impossidble or dissdvantageous, indirsct 4% '
control by monitoring of processing methods, equipssot, and psrsoansl shaill be C/la ﬂ.;.b
provided.
S.1 CRMEINED INSPECTION AND MOMITORING f? ’l, ,
2
(21)hers a combination of inspecticn and process monitoring mathods is- i o’.[
used, it aball bs pexformed An a systematic manner to snsure that tha
specified requiremsnts f£or control ef the process and quality of the item are
being achleved throughout the duraticn of the process. (22)Both inspection snd 2 ﬂ47
process sonitoring shall be provided when other tachniques cannot provide L4 ‘.'
adequate control.
$.2 COMTROLS ‘/1
w23t a ;
(23)Mbere required, controls shall be established and documsnted f£or the s. 3
coordination and sequencing of activities at established inspectiocn polats :
during successive stages of the conducted process er coastruction. v
* .
' o
6.0 FDIAL DISPECTION ‘/:4 ‘fjbo ﬂ
(20Final inspection shall include & records review of the results and 41 ’ ‘
resolutica of sonconformances identified by prior inspections. (25)The final ’] 0 \ '
inspection shall bs planned to reach & conclusion Zegarding conformsnce of the l-/’,g G - :

icem to specified requiremsats.

-l .-
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]

€.1 INSPECTION REQUIRDMINTS ]
v 26 N ‘,

(26)Completed items shall be inspected £for completaness, wmarkings,
calibraticn, adjustments, protsctioa from dasage, oT other characteristics as
requizred to werify the itaw's quality and conformances to specified
requiremsats. (27)If oot previcusly ined, then quality zacords shall be
sxaained for sdequacy and cosplstensss.

6.2 ACCEPTIANCT

(26)The item’s acceptance shall be docunmated and approved by identified
authorized personnel. .

€.3 MODIFICATICNS, REPAIRS, OR REPLACDENTS

{29)Modifications, repairs, or replacements of itess perxformed subsequent
to finsl inspection shall require geinspection or retests, as sppropriste, to
werify acceptability.

7.0 IN-SERVICE IRSPECTION

{30)Required in-service {iaspection of structures, systems, or componeats
shall be planned and executed by eor for the organizatioa zespoasibls for

opsration.
. 7.1 METHCOS

{31)Inspection mathods shall be established and exscuted to werify that
the characteristics of an iten contisue to remain within specific limits.
(32) Inspection mathods shall includa evaluation of performance capability of

ial gency and safety systems and equipment, werificaticn of
calibration and Antegrity of instruments and Ainstrument systems, and
werification of maintensnce, as sppropriats, .

w31

v 7

v 29

v 30

v 31

v il

fi
]

1
t3.44

11,0

50
7.0

§0
21

£0
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§.0 QUALIFICATION RECUIRDMENTS

Appendix € of this document defines the ruquirements for the qualifica~
tion ©f inspection and test parscanel who perform inspection and testing to
verify conformanca to specified zequirmants for the purpose of acceptance.
pendix D defimes the szequirsments €Cor qualificacicn of mondestructive
examination perscnnsel. ’

-..a RECORDS

(33)The following are tha tequirements for fnspection xecords which shall

’ e zetained in accordance with Sectiocn XVII of this QAP.

$.1 INSPECTICH BECORDS
{34)As & migisom, hnuu.nnhbn zecords shall identify the following:
e Item or activity.
o ,The date of the inspection.
o Nawe of individual performing the inspection.
o Mame or names of parscansl coatacted during the inspectica.

© A description of the type of cbservation (method of inspection).

-
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o laspectica criteria including ddentification of drawing,
specification, etc. (and applicable revision).

o Equipment wsed during the inspecticn.
o [Evidence as to the acceptability of the results,

© Acceptance statement.

o BNat to information on action taken in oonnection with
conditions adverse to quality, scocoafosmances and/er acticns taken
to resolve any discrepancies.
9.2 PFERSCNEL QUALIFICATION BECORDS
asley
(35)Racords of personnel qualificaticn aball ba astablished and maintained v Q. %

by ths esployer. (36)The actual examinaticas wsed to qualify perazcnnel shall
also be zetained as part of ths zecord filss.
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SECTION XX
TEST CRITROL
1.0 GENERAL DISCUSSION 52'
v i1 1.0
(1)Tests zequired to werify conformance of sn item to specified zequire- 2
mants and to demonstrate that items will perfoma satisfactorily in service [V 2 5 0
" shall be planned and executed. {2)Characteristics to be tested and test Iy
mathods to be erployed shall bs specified. {3)The test procedures shall be v (1 ¢
ixplemented by tzained and sppropriatsly qualified personnsl. (4)The 3 ﬂ y]
requirements of this sesctica apply to snginsersd itass and do mot apply to ’
scientific {nvestigation activities. vy 13 6;1
Y 2
o aad
2.0 TIST REQUIREMINTS
{S)Test requiremsnts and acceptance eor gejection ecritaris, including ) s— {3, 52
required levels of precision and accuracy, shall be provided oxr spproved by Joo
the oxganization zespoasible for the design eof ths item to be tested, unless
otherwise dasignated. (6)Required tests, including, as appropriate, prototype o 51
qualifjcstion tests, production tests, proof tests prior to installaticn, G {,ﬂ' 0
construction Ctests, pre-cperational tests, and operational tests shall be ;'
controlled. (7)Test requiramsnts and acceptance er rejection criteris shall be v 57.
bassd upon specified requiremants contained is applicable design or other " "3 Py
pertinent technical documents. 3
AY
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3.0 TEST PROCIDURES
y 5
3.1 TEST DISTRUCTIONS, PROCIDURES AND DRAWINGS v 3{5‘5’;
(8) Instructions, procedurss, and drawings for tests shall be prepared in -{2,
accordance with the Tequirements of Section V of this docament. (9)Test PEItL] !
procedures or instructions shall contain eriteria for detemmining when & test s
i3 required and bow the test is performed.
51
3.2 TEST FREREQUISITES . e /0 .ﬁ@ 1
{10)Test proceduras shall include or ref: tast sbjectives and pro-
wvisions tot assuring that prsrequisites for the given test have bean met, that
. tation 4is available and used, that mecessary moaitoring is
pottomod. and that suitable environmantal econditions are maintained. / ﬂﬂ
(13)Prarequisites shall includs the following, as applicable: (1) eslibrated y 3,7,
fastrumentation, (2) appropriate equipment, (3) coxpleteness of item to be
tested, (4) trained or sppropriatsly qualified pexscansl, (3) condition of
test equipment and the item to ba tested, (6) suitable and coatrollsd
anvironmantal conditions, snd (7) provisicas for data acquisition and storage. 5, 5%
_ o 1% i 3.3
. . 3.3 SREVIDN OF PROCEDURES
(12)Test plans and procedures shall be reviewed in sccordance with the 53
verification requiremsnts defined in Paragraph 2.4 of Section III of tiis o~ 94 / 3'3 6N
documsnt. (13)They shall p ibe datory inspection hold points (a3 '
required), mathods of documenting test data and results, and metiods of data N T,
analysis. ' - ’
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|
3.4 POTINTIAL SOURCES OF ERAOR p 't} .
(14)The potential sources of uncertainty and exror in test procedures
which must be coatrollsd and msasured to assurs that tests are wsll contzolled
shall be identified. .
. 55
3.5 ALTERMATIVES Q‘
v IF ‘\\w.o\
{15)In lieu of specifically prepared written teast p dures, sppropriaste
sections of =zslated documsats, such a&s Assrican Soclety Cor Testing and
Materials (ASTM) mwthods, BSupplier manuals, equipmeat maintenance fastruc- 5
- tions, or approved drawings eor travelers with accaptance critaria, can be .\:~ \Nﬂ\“
wsed. (1€)Such documents shall {aclude adequate inastructions to assurs the v
required quality ef work.
4.0 TEST KESULTS
&5
(17)Test results shall be documented and their conformance with scceptance v Y 4.0
eriteria evaloated by & responsible authority to assure that test zequiresants
bave besn satisfied.
3.0 TEST RECORDS m
v |03 5 )
(18)Test records shall, as & minimm, identify the following: ¢ 5.0 ;
o Item tested,
o Date of test.
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Tester or data zwcorder identification,
Type of cbaervation.
Rasults and wc-pubuity;

-~

Action taken in connection with any daviations moted.

Pezrson evaluating results.

N
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SECTION XII

CONTROL OF MEASURING AND TEST EQUIPMENT

1.0 GDERAL
1.1 MADNTAINING ACCURACY OF ECUTPMINT

{1)Measures shall be sstablished to ensurs that tools, gages, instrumacts,
and other measuring and test equipment used in sctivitiss that affect quality
ars properly controlled, calibrated, and adjusted at specitied periods to
saintaln accuracy within secessary lmits.

1.2 SCOPE QF CONTROL FROGRAM

(2)The Quality Assurance Program Plans (QAPPs) of the Farticipating
Organizations and Mevada Tast Sita (¥T3) Support Coatractors shall define the
scope Muﬂoduhgyotmkmqmtotthmmlotmhqmdw:
equigment. (3)This shall foclude all measuring and test squipmeat or systeas
used to calibrate, measuts, gage, tast, or inspect either to ccatrol or to
scquire data to verify conformance to & specified requiremeat, o to establish
charactaristics or valuss not previously known.

1.) DESCRIPTION OF RESPCHSIBILITIES
(€)The respoasibilities of &ll organizatioas shall be dascridbed for the

astablishmant, inplementation and assurance that the ealidbration program is
effective.

v 3

vy

7
.5

1

57
7,3

.

L g St




QA COMPUANCE REVIEW CHECKLIST

N-QA-030

12188
Page /L7 of ___
. Review
Review Results C -ganization's Resolution Dispo.
. . Sat. - JUnsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc. Rej. Reason Act.|Re;

2.0 FURROSE OF EQUIRMEMT

(S)Msasuring and test equipment are devices or systems used to calibrate,
mmasure, gage, test, or inspect either to ocontrol er to acquirs data to werify
conformance to & specified raquirement, or to establish charactaristics or
values not previously kanown.

(6)Spacific requiremants foxr control of weasuring snd test equipment ars
listed below:
2.1 SETLECTION

(7)18election of measuring and test equipment shall bs controlled to assure

that such equipmeat is eof propar typs, Tange, and accuracy, to soccwplish the’

function of detemmining ccaformance to specified tolerance requiremsats.

The type, rangs, and accuracy of a measuring device shall be documented in
test and inspection documsnts. (8)EZach device shall have & unique Adeatifi-
cation aunber. (9)This mumber shall be xecorded co the data shest, log, etec.,
aloag with the msasurasant taken, to ensurs tradsability to the msasurswmat of
the device that was used to take the msasuremant.

2.2 CALIBRATICN

(10)Measuring and GCest equipmect shall be calibrated against certified
equipment having known valid relaticaships to the Mational Bureau of Standards
or othay gationally =recognizsd standards and shall be calidbrated, adjusted,
and maintained at prescribed intervals. (11)If so nationally zecognized
standards exist, the basis for ecalibration sball be documnted.
{12)Calibrating standards shall have equal or greater accuracy than equipment
being calibrated. Calibrating standards with the sams accuracy may be used if
it can be shomn ¢to be adequate for the =requirements and the basis of
acceptance is documsnted and authorized by responsible management. (13}The
management suthorized to pecform this function shall be fdentified.

v b

v

N/
1l

o A

v 13
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2.3 camat "l {3 59
1 P I
{14)The method and interval of calibratioa for sach item shall be defined,
based cn the type of equipment, stability characteristics, requirsd accuracy, €
precision, intended use, degres of usags, and othar conditiocas that affact p (ﬂ';
measurament ocontrol. (15)Measuring and test equigment smust be labeled, tagged, v 303
or otherwise documanted in a fashicn shich indicates the dus date of the next
calibration and to provide tracebility to calibration data. (16)If measuring s7
and test equipment 1s found to be cut of calibratica, an evaluation shall be V)lpf?,_.g
msade and documented of the walidity of previcus zesults cbtained and of the
acceptability of items previcusly inspected, tested or data gathered sincs the 53’
last calibration. (17)Cevices that are out of calibration shall be tagged ez ) | fﬂ"g
segregated and shall act Be used wntil they have besn recalibrated. {18)1f any
measuring or tast equipmant is found to ba cut of calibratiocn coasisteatly, ’rﬂ
then it sball be rapaired or replaced. (19)A calibratics shall be perforwed o 17 ’33,3 A
when the accuracy of equipmsat is suspect. . {f
w 19 2.3
2.4 CRMERCIAL DEVICES {
&
(20)Calibration and control smeasurss ars aot required for rulers, tape v wfa- 4
measurs, levels, and other such devices, Aif eommal commercial equipment 2
providds adequate accuracy.
s
2.9 EANOLING AND STORAGE V ’.l 3_5
(21)Msasucing and test equipment sball be handled properly and stored to \
maintain sccuracy. .
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2.6 BECoRDS »ﬂf ot
(22)Records shall be malatained and equigment shall be marked suitably to v 2 . &

indicate calibration stastus. (23)Calibration records shsll idantify the
calibration procedure (including revision) utilized to perform the calibration.
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SICTION XIIZ

BANDLING, SHIPPIDNG, AND STORACE

1.0 GENFRAL REQUIRDMENTS

(1)Measures shall be established to control the packaging, bandling,
storage, shipping, cleaning, and preservation ef material and equipmeat to
prevent damage, loss, or deterioratioa. (2)Mandling, storage, and shipping of

jtems shall be - ducted 4in d. with established work and iaspection .

instructicns, drawings, specifications, shipmant instructions, eor other
pertinent documeats or procedurss specified for mse in oconducting the
activity. Specific requiramscts are listed below.

1.1 SPECIAL EQUIPMENT RD PROTECTIVE DHVIRONMMENTS

(3)Shen required for particular items, special equipmeat (e.q.,
contsiners, shock absorbers, and accelarcamtars) and special protective
savironments (e.g., an inert gas atmosphbers, specific scisture contsat levels,
and terperaturs levels) shall be specified and provided, nnd_mu:oxhnnu
shall be verified.

»
1.2 SPECIFIC PROCEDURES
(4)shen  they -m required for ecritical, sensitive, perishable, or

_exceptionally expensive articles, specific procedurss for handling, storage,
packaging, shipping, and preservation shall be used.

o3
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1.3 DISPECTION AND TESTING OF SPECIAL TOOLS AND EQUIPMENT

{S)Special handling taols and equipment shall ba utilized and controlled
as necessary to ensure safe and adequate handling. (€)Special handling tools
and equipment shall bs iaspected and testsd in accordance with procedurss and
st specified -timm intervals to warify that the tools and equipment are main-
tained adequately.

1.4 CPEIRATORS OF SPECIAL EQUIPHENT
(7)Operators of special handling and lifting equipment shall be
expsrienced or trained to use the squipmaat.
1.3 MARKING AND LABELING
{8)Instzuctions for sarking and labeling for packaging, shipment,
handling, and storage of items shall be sstablished as smecessary to adequately

identify, maintain, and preserve the item, including indication of the
presance of special envircoments or the meed for special controls.

v 5

Vi
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SEZCTICH XV
CONTROL OF NOHCOHTCORMING ITEMS
1.0 GODIRAL ] ‘3
. REQUIRDHMENTS . v (3' LC
{1)Measures shall be eastablished to control items that do not conform to
requiremmnts to prevent their Ainadvertent Ainstsllation er use. {2)These ¢3
swasures shall include documnted procsdurss for identificatiocn, documsata= Vzﬂo
tioo, evaluaticn, segregation (when practical), disposition, and actification l
to affected organizations. (I)ALL perscansl involwved in Nevada Muclear Raste . 3
Storage Investigations (MMSI) Project sctivities are responsible for v S|f 4
reporting formances in. accordasce with their established moncanformance 10
control procedures. (4)%hese procedures shall be consistent with the minimmm
Tequirsmants listed beslow. v ,, 63

1.1 IDENTIFICATION
1.1.1 METHOD OF IDENTIFICATION

{S)Identification of wsonconforming items shall bs made by marking,
tagging, or other methods that shall sct adverssly affect the eod use of the
itey. (6)The identificatico shall be legible, easily recognizabls, and shall
contain the sonconformance Teport amber. (7)The Lormance aumber
shall be a assquential surber p:oe.dod by an organizational .e:oay- (e.g,
LINL-1, USCS-6, atc). (B1Lf tags aze uod. thsy shall be securely attached to
aveid Joss during bandling.
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t
1.1.2 EXCERTIONS
~aleg 43
($)If identification of each sonconforming item is mot practical, the ,,[.2
container, package, or ssgregated storage area, as appropriate, shall be
Sdentified.
1.1.3 COHDITIONAL RELEASE
' solft 63
{10)ork oa ths nooconforming iten shall be stopped until completion of [, I; S

the action specified in ths Nooconfoomance Report (NCR) dispositica. (11)If
only & specific portion of the item isx in sonconformance, then that specific 6'3
area shall be identified and work may procesd 0o the remaining aress. (12)1f v il Ia' 13
work on a nonconforming itea must bs continued (conditional rsleass) prior to i

irplenmntation ef the disposition, the Waste Manageament Project CfLice (#0Q)

shall approve such coatinuance. (13}Requests for conditional releases en v 03 ]
nonconforming items shall inclnde documsated Justification that the following 2 m 13
conditicns are mati / I+ -
£ 63
o The nooconforming item can be zwmoved or corrsctsd st & later date fj 3
without dJamage ¢€o, or sontaminatica of the associated psrmanent ! l-

facility equipment or structures.
o The ponconforming item remains accessible for inspection.

L]
© The sonconforming item is evaluated and limitation(s) £or wse of the
equipment or system is established.

o Traceability and identification of the noncenforming itea ars
maintaine
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1.2 IOGGnIG
1.2.1 NORNCRIORMANCE OMNTROL LOG
(14)Lach KNWSI Projact participant ahall maintain a sonconformance control

log to track nonconforming dtems. (15)This Jog shall contain the f£ollowing
information:

o ‘Tha form port mumber,

o A brief description of the acnconfomming condition.

© Identification of tha P oz ganization ponsible fLor
detemining and carzying out the £ disposition.
© The status of each formance rep {open or closed).

1.3 SEGREGATION
1.3.1 BOLD AREA
{16)%hen practical, oonconforming Aitems shall be ssgregated by placing
them in a clearly identified and designated bhold area wuntil they ars
dispositiongd properly.
1.3.2 ALTERNATIVE
{(17)¥hen ssgregation is impractical eor impossible because of physical

conditions, such as size, waight, or access limitations, other precauticas
shall be erployed to preclude inadvertent use of & aonconforming item.

s
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1.4 DISPOSITION
1.4.1 NONCOHMFORMANCE CHARACTEZRISTICS

{18)¥onconforming characteristics shall be sgeviewed, and recommanded
dispositions of ao:ooaonlnba hnlogvo proposed and approved in
accordance with d durss. (19)Further processsing, delivery,
installation, or use of aoboonhag item shall be controlled pesading an
evaluation and an approved dispositica by authorized perscanel.
(20)pistribution of aocnconformance documeatation shall be to all affected
organizaticns.

1.4.2 BRESPCHSIBILITY AND AUTHORITY

{21)The gssponsibility and suthority for the evaluation, dispositiocn, and
close~cut of acoconforming items sball ba defined and documsated. (22)Those
personnel assigned signature spproval of the disposition shall be identified.

" guality Assurance (GA) sespousibilities zslating to monconformances shall be

deaczibed.
1.4.3 PFERSOINEL

Nongalv partorming evaluations to detsmains a Evoo tiocn shall have
gl» competance in the specific arsa that they ars svaluating, have an
ding of ths szequiremeats, and bave &ccess to pertinent

Eﬁﬂogapbnog-hs
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3.4.4 DISPCSITICHING OF MCR

{24)The  p ganigation assigned the responsidility of
mt:mmnmqummtonwm:
" £ d tation adaq 1y identifiss and describes the
aonconformance .

Appropriata Justification for the disposition has been documanted. -

In the cise of use-as-is or repsir dispositions, tachaical justifi-
cation is xequirzed. the as-built records, Af such records are
required, shall rsflect ths sccepted deviatioan.

The disposition Dlas »xef 4 any app d design documats,
procedures, plans, work orders, etc., that azre to be used for the
ction of the foraing condition.

The technical details £or corzection of the sonconfomming oondition
m.&qnatg!ummumam.

1f coantinuvance has been Tequested, Justification for the activity to
continue bas Nean dooumnted and approved by the appropriate RO
Braach Chief and the PO PO,

The disposition oomplies with existing design documeats, test plans
or procedures, Feports, and regquiatory Tequirements.

If a change to reflect the as-bullt condition is appropriate, then
the disposition addresses action to change the existing design
documants, test plans or procedures, geports, etc. Any documsnts
changed shall also be cross refersnced on the WCR.

24
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© Disposition has identified and documented the cortrecticn ss repalr,
sework, use-as-is, or seject/scrap.

© Disposition has identified the pecple or erganizatica xssponsible to
jmplesmnt the disposition.

1.4.3 WMPO APPROVAL

{25)In thoaé cases wh the ponsible organization proposes a

disposition of °“xepalr®, PO shall approve the proposed dispositica prier to

isplemsntation. (26)In the cass of a proposed disposition of "use~as-is”, the
¥CE ahall be forwarded to WO for approval after all actions mecsssary to

’ support technical Justification of the disposition bhave bean oompleted.

(21)The appropriste MPO Branch Chief and the WEO POH shall approve ECR
dispositions Aiavolving ®repaizr® or “use-as-1s" detaminations and conditional
release Decommandations.

1.4.6 CORRECTIVE ACTION

{28)Tha action taken to ct the forming item shall be warified
and docamanted. (29)Repaired or =zeworked items shall be 'geexamined in
accordance with applicable procedurss and with ths eoriginal acceptance
criteris, unless the monconfomming item disposition bas established slternate
acceptance criteria.

(30)Internal interfaces betwsen eorganizational units and external
interfaces batwesn WMNWSI Project pacticipants shall be clearly described.
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2.0 BEPITITIVE MCHCORFORMANCES

{31)%han zespetitive or recurzing mooconforming conditiocns ars identified,
an evaluation shall be made as to whather or not further programmatic
corrective action is warranted to preclude repstition. (32)This corzective

actjon shall bea beyond the scope of the action taken for ths disposition en

the existing NCRs and shall be p d in dance with corrsctive action
procedurss developed by each WMMSI Project participant.

3.0 TRIDNODNG

{333 formance fSeports shall bs periodically analyzed by the QA
organization to show quality trends and to halp identily root causes of
sooconformances. {34)Results shall be reported to wpper sanagemsnt for Teview
and -assessmant.

4.0 DISTRIBUTION OF DOCIMENTS

{35)Copies of noacoaformance Keports £or itess shall be sent to tha WRO
POM and the SAIC/TEMSS Project QA Departmeat (QA Enginesring Division Manager)
by the originating organization upon issuance and uwpon closurs. (36)The
original sonconformance Feports shall be sent to the WPO for approval as
required by Paragraph 1.4.5 of this sactioca.

R (]
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ZCTIN XVI

CORRECIIVE ACTICM

1.0 GENEZRAL 2]
(1)& ecorrective action systen £s to be defined fn the Quality Assurance
Frogzam PRlan (QAPP) of each Nevada WMuclear Wasts Storage Iavestigaticns
OQRMS1) PFroject Participant and WTS Support Cootractor. (2)This systea shall 7 N Q “
sosurs that conditions adverss or potentially adverse to quality arxe \§
{dantified promptly and corzected as socon as practisal.

1.1 SIQIITICANT ADVERSE CCHOITIONS .

(3)for significant conditions adverss to quality the identificatica, v
cause, and corrective acticn takea to preclude rscurrence shall be documeated
and reported to immediate managemsat and wpper levels of sanagemeat for Feview ; h.&u
© and assesmmant. (8)A significant cooditiocn adverse to quality is ene which, if v .\rﬁw‘
532098:5’3-%&098-5«3%3. tl

Quality Assurance program  and n‘lniﬂ. nonconfommaAnces . (€)Upon /5 \% & 8
discovering or receiving sctification that a significant conditica sdverss to -
quality or unusual occurrence exists, ounu MMSI Project Participant shall

Inowdiste actions have besa takea €0 remedy the specific
condition(s).

@ Causative factors have bean determmined.
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© Coatrols have beea reviewed, lsplemasted, moaitbred and revised, if
RecCessary.
° Affected managers at sll levels bhave been aotified of adverse
condition(s) and of lessons to be leamned to isprove conditions
or avoid simllar ecocuzrences.
1.2 TOLILON-0P ACTION
- v 1|88
(7)The QOGA organization shall documat concurrencs eof the adequacy of - ]
proposed corrective actions to assurs that QA requirements will be satisfied. X3
(8)Tollow-up action shall be takec by the QA erganization to verify propsr ixp- PE L]
lesentation of this corrective action and to closs ocut the corrective actien. ],2
{$)The organization zesponsible for implesmating the cortective action shall v p 6{
mmm:meomlumumht,odhau,-lym. 1 {,l."
1.3 CORRECTIIVE ACTION 67
{10)CorTective acticn seports sball be periodically asalyzed by the GA i
arganizaticn to show quality trends. (11)Results shall be geportad to upper &1
sanagemsat for review and assessmsat. /U ff[s
L .
2.0 DISTRIBUTION OF DOCIMENTS
: sz éz &
(12)Copies o©f corzective action reporZs shall be sant ¢ the EAIC/TLMSS 2.0
Project QA Department (QA Enginesring Divisicn Msnager) by the eriginating 61
organization upon 4ssuancs and closurs. (13)Those that document significant leﬂ P N
conditions adverse to quality shall be rseported Co the appropriate OCRNM . L
Associate Dirsctor.
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SICTION XVII
p
1.0 GDERAL REQUIRDENTS { f’j »”
' 10
{1)Records that fumnish documsatary evidence of quality shall be
specified, prepared, and maintained 4in accordance with WMSI Administrative 70
Procedures which shall meet tha requirements of this Section. (2)This shall /afjd
ioclude the requiremsats that all documsats ba lagible, idestifiabls, snd /
zetriavable.
920
1.1 czrpuITIoN v /f/./
(3)A documant eoxr other itam is aot coasidered to be & Quality Assurance
Secord until it satisfiss the definition ef a Quality Assurance Record as . 70
Goficed below. (€)The tarm Fucords, wsed thrcughout this Secticn s to be v 4 i,,/
interpreted as Quality Assurance Records. (S)Quality Assuranos Records include
(1) individual documents that have been executsd, completsd, and approved and v 5 70
that furnish evideace of the quality and completeness of data (including zaw f/,/
data), and activities affecting quality; (2) documents prepared and saintained
to - dembastrate implemantation o©f quality assurance programs {e.g., sudit, 7 0
surveillance, and iaspection =zeports); (3) procursmant docummntss (4) other . ./‘, fﬁ I
docuseats, such as plans, correspondance, documeatation of talecoas, I
specifications, technical data, books, msps, papers, pbotographs, and data
shasts; (3) magnetic madis; and (6) othsr matsrials that provide data and R
documant quality, cegardless of the physical fom or characteristic. (6)A \ T
aospleted zecord is 4 documant that will either geceive 8o moTe entries or " -




QA COMPLIANCE REVIEW CHECKUST . N-QA-030

12/88
Page /23 of ____
Rewview
Review Results ‘Organization’s Resolution Dispo.
Sat - |Unsat -
Review Requirements per NNWSV88-9 Rev. 2 Para. No. | Para. No. - Comments Aci: |Rej. Reason Ac [Rey
790
“hose revisica would scrmally consist of the relssue ef the document; end is \Q\NL
signed and dated by the originator and, as applicable, by perscansl autboxizad
to approve the documeat. (7)Records shall be distridbuted, bhandled and NQ
coatrolled fa accordance with . writtan procedurss. :Eusoa..gﬁku e\&ﬂ%
suparceded records) shall b ratained for the WMMSI Froject. L/
1.2 ESTABLISHDNG A RECORD SYSTDM 10
{3)A record systea or systems shall be established by each MMMSI Project v 9 \%\.N
pacticipant at the earliest practicable time consistant with the schedule for
acconrplishing work sctivities. .
1.2.1 BECORDS MANAGRMENT 0
v 10 \%\\
{10)The vecord aystem shall be defined, isplemsnted, and enforced ia \.&.
accordance with written procedures, A4nstructions, eor othar documsataticn
prepared in sccordance with Section ¥ eof this docummsat. (11)The records
msnagemant activities to be performed by the MNSI Project Participating 70
Organizations, MWevada Test Site (WIS) Support Cootractors, and the Waste v i \Nu.s
Managemsat Project Office (WM€O} wben processing QA records are detailed in ’ .
the MWSI Project Aduinistrative Procedurss Manual,
(12)The WEO shall prepars a KWST Froject Informaticn Manaq v 1% 3%5
Plan and shall submit the plaa to ORI far review and spproval. (13)%he \3‘\%&&
R-Oonnu% plan shalls
Onupansnvonvoqonggrgg&.é&.ou -w..
maintained, including all da  ref 4 in pertinent ginal
geports snd other documents. ’
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© Ideatify the msthods to be used to comply with all applicable Tecords l""'ﬂ
sequiressats, Aincluding those to be used to coatzol in-process
pecords.
o Identify and define the responsibilities of partineat organizatiocas,
4acluding the QA organization.
(1¢)Consistent with applicable rzequl Y Zequi ts, ths MMPO shall
establish requiremants conceming zecord types and gzeteantica tbhat shall
include duration, location, and assigned responsibility. 7 /
1.2.2 WINDIM RECORDS 5 f?,,z} :
(1%)Sufficient records shall be specified, prepared, and saintained to / :
furnish documeated evidence of activitiss that affect quality. (16)The secords 7 ;
shall include st least the following: operating logs, the results of reviews, v /% f.f,’_;,z ‘
inspections, tests, audits, moaitoring ef work perfommance, and materials {
analyses. {17}Alao, the gecords shall include closely related data such as 7/ .
qualifications of personnel, procedures, and equipment. & list of typical QA v 17 /;)/J.z, i
records is contained fa Appendix E. ,
1.2.3 CONTROL OF RECORDS b
7/
(18) Pequiremants and responsibilitiss gor record transmittal, v l{ 2. 3
distribution, ratention, maintenance, and dispositioca of GA records shall be
established and documsnted. ;
o i.
¢
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1.3 PRESEXVATION OF RECORDS v i \Na\
. 3
(19)The procedurs that defines tha implemsatatiocn ¢f the record system for b
each organization shall {dentify msasures to be isplessanted for the
oggnagaua?sgonnwlgrnoﬁggnong .
pravention of delays betwesn zecord occopletion 'ua-nonooo t the Pxoject
Record Center.
1.4 SETINTION CLASSIFICKTION 7 !
: <Aum"
§20)Tor purposes of record retentioa, all MWSI Project records are classi- b
fiad as lifetime records and are sequired to be zetained for the life eof the
Broject.

2.0 GIMIRATION OF RLCORDS

2.1 BICORDS SPECIFICATICN -\ Q M.\
>l
(217 applicable design specitications, ) ts, Lrpl n._
ting p perational p - o Oﬂgﬁ documsats shall nﬂoohhn the
ds te be ¢ r...ggonllbig z for the WMRO. i
2.1.1 QUALITY OF RECORDS ‘ \N. \: “
(22)00cuments that are dasignated to become Tecords shall be legible, 2" :, —
jdantifiable, sccurate, cosplets, reproducible, sicrofilmable, and sppropriate !
to the work accomplished. - . ﬁ.
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2.1.2 CRPLETION OF RECORDS (g 72
v 23 A2
(23)}Documents that are designated to become records shall be completed in
accordance with the methods specified in the MNSI Project Administrative
Procedurss Manual,
3.0 VALIDATIICN OF RECORDS
3.1 METHCDS OF VALIDATION : 5 72
’ 24 ¥zl
{(2¢)0ocumants shall be considered walid gecords only if stanped, v
initialed, or signed and dated by authorized psraonnsl, or othexwise
authenticated in accordance with spproved procedurss. (25)These racords say be 12
originals or rxeproduced copiss. (26)Autbanticatioa may taks the fom of & v 25 fﬂ' |
statemsot by the rIssponaible individual or ergsnizaticn. (27)Esndwritten 3
signatures are sot required if the documeat 4s clearly ideatified as s 2 b w
statement by the repocting individual er exganization. V"‘ﬁ;l
3.2 ADTHENTICATION LIST
ES f?szz
(28)Each organization shall maintais a Lat which contains the signaturs '
and iditials of the personnsl suthorized to suthanticats records. 2
7
v 2% #f 2
4.0 BRECEIPT OF RECORDS 3'
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4.1 BECZIFT CONTROL 72

{29)Zach organitation that s responsible for the raceipt of zecords shall
dasignate a persoo or organization to be rEespoasible for receliving the
records. (30)The designes shall be responsible for organizing and isplementing 72
a system of receipt control of records for permanent and tesporary storags in ‘/goﬁ
sccordance with approved procedures. (31)Each recsipt control system shall be ;
structured to permit a ourzrent and sccurate assessmant of ths status of 72
vecords during the receiviag process. (32)As a aiaimm, the geceipt control ‘/3[ ﬂ
system shall include the following: ' N

. aapeany oo

o A method for designating the requirsd zecords. "sz ﬂ
o A mathod for identifying the zecords geceived.
o Procedures for peceipt and inspection of incoming gecoxds, l”
o A wmathod for submittal of aomplated recorda to the storags Cfacility L
without unnecsssary delay.
4.2 PROTECTION OF RECORDS /
.. - 33|
{33)The Iindividual or organization respoasible for Xeceiving records shall 4,

provida protection Crom damage, detarioraticn, or loss during the time that o
the secords ars in their possession. . ‘
i
i~
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3.0 3ICORDS IDENTIFICATION 1
S.1 IDENTITICATION DESIGIATION 7%
(34)Racords or indexing systems, or both, shall provide sufficieat infor- .
sation to pemit ideantificaticn between the record and the items or activities 15
to shich it applies.  (3S)Records shall be clearly identified by a wnique v 15 Lﬁ5 1 :
aunber or other dasignation which is directly traceable to eontrolling g )
programmatic infoomatica {e.g., project, contract Aurber, task  sumber, - :
preparing organizatica, autbor, dsts, title, subject, etc.). {36)This wnique v 78
fdentification aumber or ether disignatica shall sot be rapeatsd anywhers in 3&(3'6"
the WNevada Wuclear Maste Storage Investigaticns QRWSI) Project. (37)The Saste
Managesant Project Office (WRO) er its designes shall geview and approvs the
records idantification system of sll its contzactors and suboontractors to v 37 {8- 7'3
ensure consistency. 5. I

$.2 DDIXING SYSTEH

(38)The rxecords shall be indexsd and the indexing systam or systess shall
include, as & minimum, the location of the record within ths records systea or

systems.
[ €.0 FPIRMANENT STORAGE FACILITY

(39)Records sball be controlled from the tims they are complete until the
tims thay are d in a p t storage facility. (40)Tesporary storage,
preservation, safe Kkeseping, and setrisvability of completed zecords shall be
in sccordancs with the requirements spplicable to the permanent storage of
fecords. (41)The uss of dual storage facilities is an acceptable altermative
to a single fire-rated, envircomsatally contzolled facility.

v 0
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!
6.1 SICRAGE LOCATION 7%
{42)The zecords shall bs stored in & predetemmined locatioa or locations
that mwets the requiremants of applicabls standards, codes, and regulatory
agqencies. .
6.2 STORACE FROCEDURE \N ﬂk\
v \\u %-v
(43)Bafore the records are storsd, & written storage procedurs sball be i
prepared and rssponsibility sssigned for eaforcing the saquiremsats of that . k
procsdurs. ($4)As a minimm, this procedurs shall include ths following: v 7
«f 1\%?@

o & dascriptica of the storage facility.

o The filing system to be used,

o The method for werifying that the records geceived are legible and
ars in agresmsat with the transmittal documsat.

e The mathod of werifying that the rscords ars those designated (see
paragraph ¢.1 of this sectica).

[ alnu:uggnon:-nog%nonngn;ou.

o The method for maintaining control of and sccountability for gecords
ranoved from the storage facility,

o A method for filing supplemsntal information (sse Paragraph 5.0 of
this section).
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7.0 FRESERVATION

(€3)Records shall be stored in a mar spproved by the erganization er
organizations responsible for storage. (46)In order to preclude deterioratien
of the records, ths f£ollowing xequirsments shall apply:

© Provisions 'mnboud‘lamnonqomqum: to preavent danage
from moisture, tawperature, and prsssure.

© Records shall be twrntwubtﬂnupwhh&hu_
envalopes for storage in stesl £ils cabinets or on shelving in

containers.

o Provisions shall be sade for special processed pecords (e.g,
madiographs, photographs, segatives, aicrofils, sagnetic msterial,
ete.) to prevent damage from excessive light, stacking,
electromagnetic fields, tssperature, and humidity.

§.0 SAFEXEXPING

6.1 MEASURES TO PRECIUDE ENTRY

*
(4T)Measures shall be established to preclude the entry of unsuthorized
parscanel in the storage arsa. (48)Thess mesasures shall guard against larceny
and vandalism.

7 WO

v 8

i
i

!
i
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8.2 REFLACHOMNT, RESTORATION, OR g \%. W“
1] 4 \ 3 4\9
(43)Massures shall be taken to provide for n..ﬂ-.boltnn. zastoration, or
substitution of lost or damaged xecords. These smasures shall be accosplished
within 90 days following detsomination that sither a record has besn lost or &
record has bean damaged to & degree that it is no looger complete or legible.
$.0 CORREICTED DNFORMATION IM BECORDS
$.1 MEITHCO
v o|¢} 7
(50)Becords may be cted in rdance with written grocedurss that *s
provida for appropriate review or approval by the originating erganizatica.
$.2 IDENTIXICATION
“ alfs®
(31)The ocorrection shall include the date and the identification of the v Q.N
person authorized to issus euch correcticn and shall mot eblitarats the
gorrected data.
10.0 STORAGE FACILITY > M\ \ Qw
¥ A
{32)The following rsquiraments apply to both permanest and tesporary N\Q.Q
vecord storage facilities. . ‘ .
]
- M
I
'
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10.1 CONSTRUCIION N MAINTENAXE OF FACILITY 19’
]
(S3)Records 3ball ba storsd in facilities constructad and maintained in a
mannes that minimizes the =zisk of damage ox dastructiona from natural
disasters, such as winds, floods, or fires; saviroomental conditions such as
high and low terperatures and humidity; and infestatioa of insects, mold, cx
rodents. ’
10.2 »xTRCOS f? 76
(5)The two satisfactory methods of providing storage facilities are v 5417502
(1) single and (2) dual; thess are detailed im the following aectiocns.
10.2.1 SINGLE FACILITY 16

{35)Design and constructioa of a single record storage facility sball meet
the following criteria:

o It shall have reinforced concrats, concxrste block, masonry, ox squal
coastruction.

o It shall have a floor and roof with drainage control and Lif a floce
* * drain is provided, thea a check valve {or equivalect davice) shall be
included.

o .1t shall have doors, structures and frames, and hardware that shall
be dasigned to comply with the requiremants of a minlmum two hour
2ire rating.

_ 55
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Sealant shall be applied over walls as 3 molsture ox condsasate
barrier.

Surface seslant shall be placed on the flocr to provide a hard
wearing suxface to aminimize concrets dusting.

It shall have foundatioa sealant and provisions for drainage.
It shall have forced-alr circulatiom with a filtratica systes.
It shall have a fire protectioa systam.

Only those penstrations used exclusively for £fire protection,
communication, lighting, or tesmperature and bhumidity coatrol are
allowed. All such peastrations shall be sealed or dampared to comply
with the minimum two-hour fire protectios rating.

The coanstructioa details shall be reviewed for adequacy of protectios i
of contents by a person who is competent ia the techalical field of k
fire protectios and firs extinguishing. -

If the facility {is located withia a building oxr structure, thes the
savironment and constructioa of that bullding cas provide a portion
¢ or all of thesa criteria.
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10.2.2 ALTERNATE SINGIR FACILITIES

{36)The following are acceptable altarnatives to the criteria for a single
facility:

o Two-hour fire rated wvault that mests Maticnal Fire Protection
Association (NFPA) 232-13973. ’

© Tuo-hour fire «rated Class B file containers that swet the

requiremsats of NFPA 232-1973,

o Two~hour fire zated file xoom that meets the requirements of NITA
232-1973 with the following additicnal provisions.

- An early-warning fire datectioms and automatis fixe auppression

capabjlity with electronia supervisica at » tantly attended
central statioa.

« Records storage im fully enclosed metal cabinets.-
= Adequate access and aisle ways.

« Hork that is not associated directly with record storsge of
* retrieval shall be prohibited im the £ile room.

-  Smoking, mmq.o:mmubommuuhmzu.m

- Two~hour fire rated daspecs or doors ia all boundary penstratiocas.
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10.2.3 DUAL FACILITIES 97
+ ﬂ ,?0.3')
(3711I£ atorage at dual facilities for each record is providad, thea the
facilities 3hall be at locations sufficiently remcts from each cther to
sliminate the chance of aexposure to a simltanecus hazard. (S8)Neithex 715
facility is raquired to satisfy the requiremsnts of Paragrapbs 10.2.3 or -~ 5{ fj;yal‘
10.2.2 but shall meet the other requirements of this docurent.
11.0 nmn:vu.
11.1 PROVISIONS 77
(39)Storage asystems shall provide for zetrieval of infommation ia v A //.I
accordance with planned retrieval tises based upos the record typs. (60}Final 7
geparts shall cogtain a listing, by unique number or other designatios, that le 1’?1[
saables prospt retrieval of all documants used to corpile of avaluate the 4 H -
repost, (61)This 1listing shall includs, as a ninimw, all refereaced 1
documents, pear review of othar review documents, cosputer codss, data shests, 0' ﬂ"’
procedures, and test plans. (62)All documents refarsaced by final reports, v -
axcept rTeadily available cgafexences such as sncyclopedias, dictionariss, 7
sngineers handbook, eto., shall bs retrievable from ths Records Managemsat b2 (5. 7,
System (RMS). : v "
! 31.2 PIRSOMNEL
73
(63)A 1list shall be maintained that designates those parscanel who shall 7 63 1
have access to the files. ‘I-




~

o —, /\
X , ,

[ QA COMPLIANCE Rv.  .& CHECKLIST Yo 230

Page /3 ¥ ot
Review
Review Resuits Organization’s Resclution Oispo.
Sat - [Unsat -
Para. No. | Para. No. - Comments Act. |Rej Reason Acu [Rey

Review Requirements per NNW5V88-9 Resv. 2

1.1 MNSI PROJECT ADDITS

(3)The NWSI Project audit program will be exscuted at the Project lavel
by the Nasts Managemant Project Office (W#0) and at the activity level by
iadividual Participating Orgaaizations and NTS Support Contractors.

1.1.1 RAPO0 NDITS

(10)The SAIC/TEMSS Froject QA Department sball develcp a scheduls dafining
the WMPO audits planned for sach Zfiscal year. (11)This schedule shall be
approved and issusd by the WO as as annuval planning documsat. (12)As a
minimum, WEPO shall audit all WSI Project participants annually. (13)The
sudits shall cover the satire scope of the participants’ QAPP. (14)Additional
audits may be conducted whem 3 uniqus need arises or whea an audit is request-
od by a Participating Organizatioa ox WNTS Support Contractor. {13)Parctic~
ipating Organizations and NTS Support Cootractors shall bs audited to werify
the effectivensss and adequacy of implamsatatioa of all slements of theirx
respective OAPPs and this GCA Plas. (26)These audits will eliminate the nesd
for ZParticipating Orgaaizations or NIS$ Support Coatractors ¢o conduct andits
of each other. (17)Represeatatives of the Participatiog Organizations, ox NT3S
Support Contractors, ©X both may be invited to partisipats ia a WMPO audit
when the audited organizatioca’s activitiss are of mutual interest. (18)Copies
of audlt documents for the REO audits shall bs seat to ths audited
- oxganization. {19)The WO shall also conduct internal audits, which cover the
conplete WO QAFP and this QAP, cn an annual basis.

V]
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11.3 ACCESSIBILITY
73
v W13 3
(64)Racords maintained by a Participating Organization o Mevada Test Site e
(NI3) Support Contractor at their fasility or other locatioa (v am interim or
other basis) shall be accessible to the N#O or its designated alternate.
12.0 DISPOSITION
12,1 ACCESSIBILITY AT VARIOUS LOCATIONS y,37{
. ~ J
{65} Recoxrds that are accumlated at various locations, priox to transfer, 2
shall be made accessible to the MEO either directly or through the procurisg
organizatioa.
12.2 cusTooIAM P 77
2
(66)The custodian shall inveatory the submittals, acknowledge recaipe, snd v 2
process these rds ia dance with this documsat or the procsdures
implemaating this document.
. 12.3 REQUIREMENTS OF REGULATORY AGENCIES 78
v ‘7 {3' 2.3
(67)Various requlatory agencies have requiremsats concerning records that !
sre withia che scops of this documant. (68)The most stringesnt requirements ‘/
shall be used to dstermine final dispositions. 7{
L3 fﬂ‘ 2.3 _
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1.0 GDUIRAL REQUIRDMENTS

{1)Al}l Nevada Nuclear Wasts Storage Investigations (MNNII) Project activi-
tiss» will Dbe subject to planned and schadnled intarnal and extarnal audits to
assure that procedures and sctivitiss comply with the overall Quality Assux-
ance (OA) program and to detemmine theix sffectiveness. (2)Each MWSE Project
' participant shall include 1a their Quality Assurance Program Plan (QAPP) »
system of planned, periodis audits to provide aa cbjsctive evaluatioca of the
quality-related practices, procedurss, iastructions, activities, and items
including the review of docudents and records to ensure that the QA program is
effactive and properly isplemented. (3)The audits shall Dbe performed in
accordance with writtes procedures using chacklists by appropriataly trained
pezsonnel whe do not have direct responsibility m pezforming the activities
being audited. (4)Audit results shall bs & ported to, and reviswed
by responsible managemsnt. (3)Tracking systems nha.l.l. b. instituted for sudit
findings to asaure that all findings acre sppropriatsly addressed and to
identify quality trends. (S)All daficiencies, nonconformances, and potential
quality problems identified during the audit are to be documented and
sonitoted until werification of effective cocrective action is made. (7)The
audited organizatios shall describe in a formal report the corrsctive actics
to be takea to address findings, and shall submit the report to the suditing
organizatioca and their own responsible management.

(8)Followup action, including verificatiom of corrsctive actiom or resudit
of specific areas, shall be performsd,

3,9
174

V40
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i
1.1.2 PARTICIPATING CRGANIZATION AND NTS SUPPORT COMTRACTOR AJDITS 20 ﬂ1’/
oo / ,. ,'
(20)fach Participating Organizatios and NIS Support Contractor shall
conduct internal (covering their eatire QAPP, om am annual basis) and external v /3,77
(direct subcontractor] audits of activities undar its direct coatrol, but they 2l f' Ll
will not conduct audits of each othex. (21)Thess audits will be acheduled,
planned, conducted, and reported as dascribed im thair respective QAPPs and v 7
this Quality Assurance Plan {QAP). (22}External and internal audit schedules, 22 ” 7,
dat and changes thersto, shall be seat to the SAIC/TSMSS Project QA L4
Departmant (QA Varificatica Division Managsr). (23)Audit aschedules shall o, 7
Ldentify the date of the audit, the activitiss to be audited, and the : 23 f}"
foquirements to which the activities are to be audited. I L/
1.2 scurouLng 50
e ﬁ;.?.

(24)Inteznal and extermnal QA audits, shall be scheduled ia a manner that
shall provide coverage and coordinatioa with ongoing OA program activities, g0
(25)Audits shall be schecduled at a frequeacy commensurate with ths status and b as f]',,g
importance of the activity and shall be initiated early sncugh to assure

effective QA. (26)Each NNNSI Project Participant shall psrform ox arrange for v 80
ancual evaluations of suppliers. (27)This evaluatios shall be docussated and 26 ﬁ-z
shall tate isto sccoust, ‘bers sppliceble, (1) review of supplies furmlsbed ’
documents’ and records such as certificates of coaf v 40
notices, and corrective actions: (2) results of previcus souxce vuitu:ubm. 21 "J
audits, and receiving inspections; (3) opersting experience of ideatical of [ &

similar products furnished by the same suppliexs and (4) results of audits
from other sources, .., customer, ASHE, or NRC audits.
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1.2.1 INTERNAL AUDITS ’ 50
{28) applicable elements of aa organizatioa’s QAPP shsall be audited at ¢

least annually of at least once during the lifs of the activity, whichever ia ,

shortsz. (29)The scope of the awdit shall bs established byt coasidazing tha v 9 f?gd
Tesults of any previcus audits, the aaturs and frequancy of idantified 2 7 2./
deficiencies, and any »significant changes ia per 1, organization, ox ia
the QA program. .
1.2.2 EXTERNAL MDITS ga
{30)Zlenents of am sxternal organization’s QA program shall be andited a - 30 fg[.l'z
lsast annually or once during the 1life of the activity, whichever is the
sbocter pericd, with the following sxceptiom: (31)If the activity is less than g0
four months inm duratiom, an audit is not required to bs performsd unless aa '™ 3[ fﬁl.z
audit is necessacy due to the complexity orx ixportancs of the activity being &
pesrfonmed.
(32)The justificatics for aot pecrforming audits of vendors whose activitiaes v 32 llj gaz
are’ less thaa four months in durstion shall be documented and approved by the b*
responsible GA Manager priocr to implemsatation of the activity. {33)A copy of o
the documented iJustificatioa shall be provided to tha Yucca HMountala Project W 33 /7 <
office POM. ‘ .2.
*
1.2.3 JOINT AIDITS
! 0
(34)If more than one purchaser buys’ from a single supplier, a purchaser Vjtl fg 3’3
may eitheg perform of arTange for an sudit of the supplier on babalf of itself hAe
and ochex purchasecs to Ced che nuber of axtarnal audits of the suppller. . .,
{35)The scope of this audit shall satisfy the needs of all of the purchasers, ‘/35 I?‘ 70? ° :
2
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and the audit hall be distributed to all the £ 90,
» Toport » ted to purchasers for whom the /3‘ fg"’,‘s

audit was conducted, (36)Neverthaless, sach of the purchasers relying oa the
Tesults of an audit performed om bedalf of several purchasers resains
individually responsible for the adequacy of the audit,

1.3 PREPARATION

Preparation for as audit shall include the itams listed Delow,

1.3.1 ATDIT PLAN /9 gl
VAT (X2
{37)The auditing organizatios shall develop and document am audit plan fox-
sach  audit. (36)This plam shall {dectify the sudlt scops, Tequl ts, sudit gl
perscnnel, activities to bs andited, organizaticns to be notified, applicable vas {2 !
documents, schedule, and writtea procedurss or checklists. ' I s.
1.3.2 PERSONNEL )
" ﬁ g/ ot
(39)The auditing organizatioa shall select and assiga auditors who are v 13- 2
independant of any direct respoasibility for the performance of the activities
that they are to audit. (40)If the audit is to be aa intemal cne, thss the ,“
personnel who have direct responsibility for performing the activities to bs vio {? 2
audited shall not be involved in the selectiom of the andit teas. (41)Audit 13
personnel shall have sufficient authority and organizational freedom to make
_the #udit process meaningful and effective. Appendix P defines the v 4 f? gl
requirements for the qualificatioa of QA audit personnel. : " 3. z
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1.3.3 SELECTION OF AGDIT? TEAM g/
y2|df, 2.3
(§2)An audit’ team shall be idectified before the beginning of sach audit. -
(63)This team shall contain one o more auditors and shall bave as indivicual » ﬂs’l
qualified 23 a lead auditor wbo organizes and directs the audit, coordinates P 153
the preparatioa and issuance of the audit report, and svaluates the responses. /
(¢4)The audit tean leader shall identify the techaical specialists, if aay, 1 Ve 3
who will participate in the audit and include this informatiom ia the audit 7 J #%
Plan. (45)Audit team mesbers selected to participate ia audits for technical 43 G 54',
considezation purposes shall have appropriaste technical expertise cor I8
experience i the work being sudited. (46)Multidisciplinary sudit teams shall 'L 11 gl& ,
bs erployed whem activities to be audited involve more thaa a single techaical [
area. {47)The audit team leadar shall easure that the sudit team is prepared )i "7 g!
befors the audit begins, 13 ?—-‘L
S
1.4 PERFORMANCE poef .
£
{(48)Audits shall be pexformed in accordance with writtea procedurss using - ‘/ﬂ /?,,4
checklists as early ia the 1lifs of the activity as practicsl and shall be l
continued at intervals consistent with the schedule for accomplishing the s 4yli1 2 '
activity. (¢9)Elemants that have bean selected for audit shall be evaluated de
against specified requiremsats including a review of corrective actiocns takea ’
on daficisncies in the area being audited that wers identified during previcus P 50(774
audits. .(sou'bjocu.n svidance shall bs axsmined to the dapth nacessary to i
datermine Lif th el ts are adequate for effective control and to deter- ) 5-, /133
mine whether or not they are being Lrplemented sffectively. (31)The audit d 1
resulty shall be documented by audit persocanel and shall be reviewed by manage~ / 52 q"
sent having zesponsibility for the area audited. (SZ)Conditicas that require 73 o’
prompt corzective actios shall be ceported Lmmediately to the mansgement of P e
the audited organization. (33)Audit findings will be reviewed with the audited 53 ?ﬂ‘ g* -
organizaticns at a closing meeting. e 'f




~

7 —
QA COMPLIANCE R. .& CHECKLST Noaa 030
Page{#3 of
. Review
Review Results Jrganization's Resclution Despo.
Sat - :
Review Requirements per NNWSI/88-9 Rav. 2 Para No. Act.|Rei Reason Act. |Res
z
1.3 REVORTING g
. v ﬂ fs’o
{54)The audit report shall be signed by the audit tesm lesdazr and should 2
be issued within 30 calendar days. (35)This seport shall inciude the following <5 | 7T 8
information, as appropriates ’ s A {
o Description of the audit scope.
o Xdentification of the auditors.
o Identificatiom of psrsons coantactad during audit activities.
o Surmmary of audit results, including a statemwnt of the effectivenass
of the QA program slements that were audited.
o Description of each creported adverss audit finding ia sufficlent
datail to enable ocorrective action to bs taken by the audited
organization.
1.6 RESPQUSE g2
' 7 5% { 3 ',6
(56)Management of the audited organizatios ox activity shall iavestigace
adverse audit findings; Jdetermine root causes schedule coxrective actioa,
including measures TG prevent recurrence; and, within thirty caleadar days of 3!7.
receipt of the audit report, notify the sppropriate organizations ia writing /57 _f?[ b

ef action takea or planned. (57)The adequacy of audit responses shall be
evaluated by or for the auditing organization.
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1.7 FOLION-UP ACTION

{38)Follow-up action shall be takea to determine whather or oot corrsctive

. action has bess accomplisbad as scheduled and shall be verified by the audite

ing organization. (59)An analysis of sudit results shall be perfommed by the
GA organization to identify nnbt.nu trends, 32.9- results of the analysis
shall be reported to responsible g for review, assessment, and
appropriate action.

1.8 RECORDS

1.5.1 AUDITS
(61)As a minimum, audit recoxds shall include the followings

o ldentificatioa of the organizatica(s), activities, or itese audited
and the iadividual (») contacted duxing the audit{s).

o Description of any deficisacies, nonconformances, and potential
quality problams identified.

o Audic plans, audit reports, writtes replies, and the record of
completion of corrective action, and close-out of the audit.

1.8.2 PERSONNEL RECORDS

(62)R ds of 1 qualitfications for Auditors and lead Auditors
pexforming audits E be established and maintained by the esployer.
Records for sach lead Auditor shall be maintained and updated anncally.

59

v 59

o« Lo

—bl

7 6L
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2.0 SURVEILLANCES

(63)The NWSI PFroject audlit program shall be supplemmnted by independant
surveillance activities. (64)The purpose of a surveillance ia to moanitor ox
obsexve itamms or activitiss to verify conformance to specified requirements.
(65)Thess surveillances sball be conducted by ths R®O, the Participating
Organizations and the NI3 Support Contractors, and shall bs sithex schecduled
or irplamanted on a random basis.

(66)Measurss for the surveillance of site inwvestigation activities shall

ba established and od i d with procedures prepared Dy the
organization performing the activity. (§7)Surveillances shall be scheduled and

conducted based on the activity’s relative impact orx ixp y OF both, to

. the MWSI Project. (63)AlL deficisncies, nonconformances, and potential

quality problems identified during % are to be docusented and
monitored until verificatios of sffective corxective actioa is muds. Specifis
requiremsnts applicable to surveillance activities are as follows:

2.1 PLANNING

(69)Suzrveillances are to be performed to writtes checklists or
surveillance plans whenever practical. (70)The documentatios shall identify
characteristics, wmethods, and acceptance critaria, shall provide for recording
obijective evidence of results, and accuracy of the equipment necessary to
pecform surveillance. (71)The specification of acceptance criteria related to
surveillances may be as simple as "to wverify proper implemsotation of
procedures® or "to verify confonmance to requirements®,

_ s \@.ﬂm
U A
S ,\ﬁﬂ 3
“ oy S
“ileg 53
v 68 \Nuwsm ¢
o
< uo|fd n.w\
Y10 &Nw
v
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2.2 BRIPORIING DDEPRNDENCE

{72)surveillance persoanel shall mot cgzeport directly 0 the ilmmediate

supervisors who are respoasible for the work baing surveilled.
2.3 ERECORDS

(73)As a mininum, surveillance zTecords shall identify the following:

© Item or activity.

o Dats of surveillance. )

o Masw of individual psrforming the surveillance.

© Identification of the orgsalzation(s), activities, or items
surveilled, including the same or amses of parsoonel contacted.

.0 Descrigtion of any deficiencies, louoonhonl-aoo-.. and potential

quality problems identified during the surveillance. Noncoaformences !

shall be handled in accordance with the requiremsats of Section XV or
- XVI, as spplicable. ’
»

© Surveillance criteria.

r]
o Equipment used during the surveillance.
o BResults.

o Acceptance statamsnt

R

o« 73
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APPIDIX A
TERMS AND DEFRMITIONS
ACCEPTANCE CRITEZRIAS Specified limits defined in codes, standards, or other
fequiremsat documents placed on characteristics ef aa itea, process, or

ssrvics.

ACCESSIRIE ENVIROMMENT: (1) the atmosphere; (2) the land suxfaces (3) suxface

water; (4) oceans; and (3) the portica of the lithosphare that is cutside the-

coantrolled areas.

ACTIVITIES THAT AFTECT QUALITY: Deeds, actions, work, or parformance of &
specific function or task. The WS QA Program applies to activitiaes
affecting the quality of all systems, structurss, and cosponents lxportant to
safety, and to the design and characterization of barziars important to waste
isolation. Thase activities include: site characterization, facility and
equipment construction, facility oparation, performancs oonfirmatios,
pepmaneat closurs, and decontaminatios and dismantling of surface facilities
as they gelats to items important to safety and barriers important to wasts
4isolation. The QA Level I requirmments of this QA Program apply to all
.cuyttu.: affecting the quality of structurss, systems, and c¢oxponsats
important to safety and enginesred barrisrs Aimportant to wasts Lsolatica.
These activities include: designing (including such activities as safety
analyses, laboratory testing of waste package materials to charactarizs their
performance, and perfonmance gsssssments), purchasing, fabricating, handling,
shigping, storing, <cleaning, erecting, installing, Aiaspecting, testing,
operating, maintaining, repairing, and sodifying. These types of sctivities
do not need to be identified as part of the Q-list mor do they zequirs QA
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level assignment. However, activities related to aatural barriers isportant
to waste isolatica sball be identified and 1listed ea & CG-list, These
activities include: performance assesmments, sits characterization tasting,
and activities that may ispact ths wasts isolaticn capability of the aatural
barrier. Examples are sits charactarisation activities such as exploratory
shaft construction, borshole drilling, and ether activitiss that could
physically or chemically alter properties of the aatural barriers in an
adverse way.

ACTIVITY: Any tims consuming effort (operation, task, function, or sarvice)
wbich fafluences ummmeummum.bwm
ummxrmwuwhmmomm:y

AP =~ WMSI Aduini ive P duret An isplemanting procedurs which
idantifies the interface control msthods which govern Project-wide systems and
are isplemsnted by all Projsct participants. Aduinistrative procedures that
isplezant QA Fequirsments are identified with a "Q" suffix (i.e., A¥ 1.1Q).

AUDIT: A planned and documeated activity performed to detemmioe by
investigation, examination, or evaluation of cbjective evidence the adequacy
of and compliance with established procedurss, codes, standards, instructiocns,
drawings, and other applicable requiremsnts, and the effectiveasss ef
isplarantation. An asudit should not be confused with surveillanca oz
inspection activities performed for the sols purposs of process coatrol or

product dcceptance.
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AUTHENTICATION (QA BECORDS): Autheatication is the sct of attasting that the
information contained within a documsat is aocurats, eomplete, and appropriate
to the work accomplished. Jutheatication 4is asccooplisbed by ene ¢f the
following methods: (1) & stasped, initialed, or signed, and dated documeaty
f2) s statemsct by the xesponsible individual or orgsnizaticn; or {3) issuing
& docmmnt which is clearly idestified as a statesent by the zeporting
individual or organization. A documsat cannot become a Quality Assurance {QA)
record until it has been autheaticated. '

ADXILIARY SOFTWARE: (1) Softwars that ssy bs sasily and exactly wverified, and
chat performw a sisple function such aa conversion ef units, change in data
format, or pletting ef data in support of primacy analysis software. (2) &
stream of commands of esaquence of st ot ds sxecutsd to utilize
system maintained softwars in which the system maintained software generatss
rsportable results. Auxiliary software does sot generats prisary data.

BARRIER: Any material er st re that pr s or substantially delays the
sovesants of watar or radlionuclides.

BASTLINE: As used for computar software: (1) The stage ef camputer software
at s cospleted and reviewsd phase of the softwars lifecycle; {2) Approved
documatation gensrated within or as & result of completing a phase of the
software lifs cycle. :

CIRTIFICATEZ OF CONFORMANCES A documant signed by an authorized individual
that certifies the degree to which items or services mset specified zequire-~

aents.

/4'2
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CIRTIFICATION: The act of determining, warifying, and attesting in writing to
the qualificatiocas of parsoanel, Pprocesses, prooecurss, er iteme in accordance
with specified requitements.

CHARACTERISTICS Aay property er sttribute of an item, procass, or service
that is distinct, descxibable, and msasurable. .

COMERCIAL GRADE ITIM: An item satisfying all of the following requiremsnts:

1) The itea is not subject toc design er specificatica requiremeats that
. are uniqus to Mined Geologis Disposal Systems:

2) The itan is to be ordered from the manufactursr/supplisr ea the
basis of specifications set forth in the manufacturer’s published
product descxiptica, i.s., catalog.

3) The iteam 4is used in applications other than Mined Geclogic Disposal
Systems.

COMPUTER MOOKL VALIDATION: Assurance that @ model az asbodisd in & computer
code is a ocorrect gzepresantation of tha process er gystam for which it is
intended @NREG-0836). Usually accomplished by cosparing code results to (1)
physical dats, or (2) & werified or walidsted code designed to perfomm the
sams type of analysis (e.g., beachmarking with & validated code). Peer seview
may be wsed for code walidation 4f it &s the oaly availsble mesans for
validating & code.

A-3
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COMPUTIR CCOE VIRITICATION: Assurance that a computar cods correctly performs
the operaticnas specified fn a sumrical model (HUREC-085). Gsuslly
accomplished by comparing code swsults to (1) & hand salculatiocn, (2) an
analytical soluticn or approximaticn, oz (3) a werified code designed to
perfors the same type of analysis (benchamarking).

CRDITICN ADVERSE TO QUALITY: An all-inclusive tamm nasd in zeference to any
of tha following: <failures, salfunctions, deficienciss, defective items, and
soncoafonmances. A significant condition sdverse to quality is ocne wbich, it
sot corrected, ¢ould have a ssrious effect ca safety or operability.

CONTIGURATION MANAGEIMENT: As wsed for computer softvare: (1) A system for

srderly control ef software, including methods used for labeling, changing,
and storing softwars and its associated documantation. (2) The systamatic

evaluation, ooordination, approval or disapproval, and isplemsatation of all
approved <changes in an item of softwmre after establishesat of its

configuration.

COHMSEQUENCE AMALYSIS: A method by which the conssqueace of an event are
calculated and expressed in scms quantitative way, e.¢., money loss, deaths,
or quantities of radiocnuclides ralsased to tha acoessible enviroomeat.

CONTADIMENT 3 The confinemsat of radicactive waste within a deaignated
boundary.»

CONTADMENT, PFIRIOD COF: Koown as the period during the firat several hundrad
years following pemmanent closurs of the geclogic repository in which sadia-
tioa and thermal levels ars high and the uncextainties of ensuring repository
performance ase grsat. During this time, specisl enmpbasis is placed wpoa the
ability to contain the wastes by wasts packages within an engineersd barrier

system,

(1]

»
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CONTRACTOR:  An erganization under contract to provide supplies, eonstructiosn, 4'3
or sarvices,
CONTROLLED ARZA:  The surface locatica, which &s to be marked by suitable A-3

sonuments, that extend horizontally so sore than S kilometers in any direction
from ths outer boundary ef the wunderground £facility and the underlying
subsurface, which is an area that bhas bean committed to usa as & geologic
zepoaitory and from which incospatible activities would be restricted
following permansnt closure. The controlled area is slsoc known as the site.

COIVERSICM REPORT: A writtan description ef all sodifications made to the. A-4
original code or an extermally available existing code after it is soquired.

CORRECTIVE ACTION: Measures taken to xectify conditions that are adverss to
quality and, ubhexe secessary, to preclude zepetitica.

CORBOBOBRATIVE OATA: Existing data used to suppoert or substantiate othar
cx.btl.ngdn;s.

GITIBIX EVENT OR CRIDIBLE ACCIDENT:  An event of accident scenario which
needs to be considered in the design ef & geclogic zepository.

DISIGN: The act of developing designs for construction or of analysing the
performance of Iepository enginesrsd atructures, systems, cosponents, and
matural barriers. Design documeatation includes, but is sot limited to,
drawings, specifications, test plans, du‘lga _Fwports, test reports, systes
dasign descriptions, oconfiquration status listings, design manuals, and
manuals describing cooputer programs used for design or performance anslysis.
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DISIGH INPUT: Those critaria, paramaters, basss, or ether design Tequiremants
cpon which the detailed Linal design is based.

CESI@I OOTPUT: Oocumsats, such as drawings, specifications, and otbers that
define technical requirements of structures, systesms, and componeats.

© DESI@I PROCESS: Technical and management processes that commence with
identification of dssign input and that lead to and include the 4 of
design cutput documeats,

CIVIATION: A departure from specified psquiremsats.

DISPOSITION: The action takan to zesolve .mmmmu.

Tastore acceptable conditicas.

DOCTMENT 3 Any written .or pictorial infomation descridbing, defining,

specifying, rseporting, or certifying activities, requiremnts, procedures, er
results., A documsnt i3 not considersd to be a Quality Assurance Record until
it satisfies the definition of & Quality Assurance Record as defined in this

Appendix.
OCE: The U.S. Departmant of Energy or its duly authorized representatives.

ENGINEFRED BARRIER SYSTEM: The waste package and the underground facility.

* .

DIGDEIRED ITEM: Any structuve, Wcmﬁlﬂmﬁwh\mm
documants as being & functional part of the coapleted facility.
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EXISTING DATA: Dats developed prior to the ixplamsntation ef a 10 G2 €0,
Subpart G QA program by DOE and its contractors, or data developed eutaide the
DOL rxepository program, such as by eil cospanies, national laboratoriss.
universitiss, or data published in tachnical eor sclantific publications.
Existing data does sot include information which is accepted by the scieatific
and eagineering comsmunity as establisbed facts (e.g., engineering handbooks,
deasity tables, gravitatiocnal laws, etc.).

EXTERNAL AIDIT: An audit eof thoss portions of ancther erganizaticn’s QA
program that is seither under the direct control nor within the exrganizatiocnal
structurs f£or the auditing ergmnizatica. .

FDIAL DESIQI: Approved design output documants and spproved changes tharsto,

SOUCTICHAL  CHARACTIRISTICS: Thaose attributes ©f & gmepository o its
structures, systems, and oosponents that detemmine its performance with
mum.nmm:y.mzu:y.mmmunaium
established in the OGR Program or ether Pederal regulatory documseats.

GIOIOGIC REPOSTIORY: A systam that i3 eithsr intended to be used for or may
bs wused for the disposal of radicactive sastes in excavated geologic media. A
gewologic repository Ancludes the geologic repository operations srea snd the
postion of ths geologic setting that provides isolatiocn of the sadioactive

wsts. °

GEOLOGIC REPOSITORY OPERATIONS AREA: l_llqh-hv‘l Tadicactive waste facility
that is part of & geologic zepositery, including both surface and subsurface
areas, is which waste handling activitiss are conducted.
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- TTEM: An all-isclusive tarm that is used in placs of any of the following:
sppurtenance, assembly, cosponant, equipmant, wmaterial, moduls, part,
structure, subassesbly, subsystem, system, unit, and prototype hardware, This
tem iacludes magnetic media, and other materials that gpetain er support data.

LUTIDE RECORDS: Quality Assurancs Records that fumish evidence of the
quality and cospletenass of data, itume, and activitiss affecting quality.
ALl MMSI Project QA Racords ace classifled as Lifetime Records.

MATERIALS A tems that includes items plus any hardwars or geclogic samples
eithar wsed 4n or resulting from zesearch and developmesat or site
investigatioas on the WNWSI Broject. Harthare and geologic specimens include
but are sot limitad to tast spparatus or equipmmat, special suclear matscial,
cores, geclagic samples, water and gas samples, etc. R
MEZASURING AND TEST EQUIPMENT: Daevices or systams wsed to calibrate, msasurs,
qage, tast, or inspect, in order €o eontzrol or to acquire data to werify
conformance to & specified zequiresent, or to establish charactasrcistics er
values not previously known.

41:!-} PROJECT  PARTICIPANTS: Aa all inclusive tem used to describe
{genarically) the various ezganizations involved in the IRMSI froject. This
tarn  includes the PO, Participating Organizaticas, and ¥WIS Support
Cootraltors. These organizations are required to have a W0 approved Quality
Assurance Program Plan (QAPP) for ths conduct of their activities.

v

a& PROJECT PERSGMNEL: All U.S. Department of Energy Participating
Organizations, and WTS Support Contractor perscnnsl involved in RMSI Project
activities.
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ympP
MAGT PROJICT QUALITY ASSURANCE FLAN (QAP): The documant that describes the 4-13
planned, systesatic quality assurance gequiremeats that ars spplicable to tha
MMSI Project.
-&é ”’ ,3
PFOJECT WORK EBREANDOWH STRUCTURE (WBS) DICTIOMARY: A coatrolled .

docunant wshich establishes & product orieanted framswork for organizing and
defining work to be accomplished.

HORCOMEORMANCE A deficiency in charactacistics, documentaticn, or procedurs
that penders the quality of an iteam or activity snacceptable or indeterminates.

NOM-MECHANISTIC TAILURES: Postulated fallures which are sot based on
previously cbaerved wmodsls or machanisas bdut which ars assumed to provide
. conservatism in safaty assessments.

NIS: Mevada Test Site

WIS SUPPORT CONTRACTOR: Ozganizations that are directly under contract to
DOENIV for activitias st the NIS and other locaticas.

CBJECTIVE EVIDINCE: Any documented statemsnt of fact, othsr information, ox
gecord, eithar quantitative or qualitative, that pertains to ths quality of an
iten or activity, based on observations, msasurmments, or tests that can be

verified.

OPERATIONS, PERICD OF: Includes the time during which esplacement of wastes

i any subseq period bef P al during wbich the
eplaced wastes ars retrievable; and permanent closurs, sbich includes ssaling
of shafts.

a-¢
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. . Sat. - ] Unsat -
Review Requirements per NNWSI/88-9 Rav. 2 Para. No.]Para No. - Comments Acc JRej. Reason Acy. [Re;
A-T
OVERVIIN: Aa analysis and assesssant by sanag of the pe, status,
sdequacy and effectiveness of Srzogram qQuality achisvemant and assurance
activities. Overview enocospasses effectivecess assessswats, GCechaical '

raviews, readiness zeviews, audits, and surveillances, as appropriate.

CMIIR 3 The person, group, company, agency, or corporation that has er will
have title to the zepository.

FARTICIPATING CRGANIZATION: This term aspplies to the following: (1) the
governmant agencies extarnal to the DOE, (2) natiocnal laborateries, and
{3} erganizations participsting dizectly in MNWSI Project activitiss.

PTIR: A peer is a perscn having technical expertise in the subject matter to
be reviewed (or a critical subset ef ths subject sattsr to be reviewed) to a .
degres at lsast equivalent to that aseded for the original work. gi

PEER BEVIEN: A documsnted cgritical review pexformed by personnel who sre
indepsadent of those who parfommed the work but who have tachnical expertise
at least equivalent ¢to those who performed the eriginal work. Peer reviews
are in-depth, eritical zeviews and evaluations ef documents, matarial er data
that require isterpretatica eor judgmeat to werify or walidats sssusptions,
plans, rzesults or oonclusions or when tha conclusions, satarial er data con-
tained in & report go beyond the axisting state of the art.
»

L.y

A peer review is an lin~depth critique of assusptions, calculations,
extrapolations, altarnats intarpretations, . mathodology, and acceptance
‘eriteria esployed, and of conclusiocns draim in the original work. PResr
raviews oconfirm the adequacy of work. In coatrast to pesr reviev, the tem
segchnical review® refers to & review to werify compliance to predetermined
requiressnts; iadustry standards; or cosmon sclentific, enginesring, and v -

industry practice.
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. QA COMPUANCE REVIEW CHECKLIST . :42-39-030

Page /G of
Review
Review Results Organization's Resolution Dispo.
. . ) Sat. - ]JUnsat - -
Review Requirements per NNWSI/88-98 Rev. 2 Para. No. { Para. No. - Comments Acc.|Rej Reason Act; |Re;.
PADICIPAL  DNVESTIGATOR  (PI): The individual who has the techaical A-& _ :

vesponsibility for a particular tachnical task. This zssponsibility includes,
but is mot limited to, planning and cost control, the day-to-day tschnical
direction and control of the item or sctivity, and the assesbly of a support
tsam to accomplish the item or activity. This term may be synonywous with
task leader or project engineer depending wpoan the WRMSI Project Participant.

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

ERIMARY DATA: Information that can be shown to bhave been aoquired snd
ocontrolled in & «anner coasistent with all applicable Quality Assurance
Level £ requiremsnts and is secessary for the =zesoluticn ef the MNRC
performance eobjectives of 100TRE0 in accordance with the MNMSI Project Issues
Sesoluticn Strategy. This includes fnformstion that has been qualified and

pted in rd with WMII Project AP $5.5Q, “Acceptance of Dats and
Data Intsrpretations sot Daveloped Gader the MMSI Project QA Program.”

PROCUREMENT DOCIMENT: Purchase pequisitions, purchase orders, lettars of
intent, work authorization lsttars, drawings, cootracts, specifications,
instructions, or any documsat that provides & msans by which to acquire
possession or hip of items, or zight to the use of sexvices by paymeat.

PURCHASIR: The organization responsible for the establishment of p
requirements snd for the issuance or sdmiaistration, er both, ef pruocurenent

docunents.

Q-1LIST: A st of geologic repository anginesred structures, systems, and
compopants that have been detemmined to ba lrportast to safety, and enginesred s
barriers i{mportant to waste fsolation ¢hat must be covered under the QA Y .
requiremants of 10 GOR €0, Subpart G. 4




QA COMPUANCE REVIEW CHECKLIST

N-QA-030

12/88
Page £/ of ____
. Review
Review Results Crganization’s Resolution Dispo.
. . Sat - [Unsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Aci: |Rey
CQUALIFICATION (OF DATA): A fozmal procsss intended to provide a desired level A-1

of confidencs that dats ars suitadbls for their intanded wse.

QUALITICATION {PERSONMEL):  The characteristics or abilities that ars gained
"through education, training, er experisnce, which are msasured against
established requiremsnts, such as standards er tests, that qualify an
fadividual to perform s required function.

CUALITICATION TESTING: ODemonstration that an item mests design requirements.
QUALIFIZD OATA: Data initially collected under & 10 CYR €0, Subpart € quality
assurance program or existing data qualifisd in accordance with Appendix G ef
this QA Plan.

QUALIFIZD PROCEDURE: An approved procedurs that has been demonstrated to meet
the specified requi ts for its intended purpose.

QUALITY ACTIVITIES LIST: A list of those major activities conducted during
sits characterization, construction, eperation,er eclosure that —rslate to
matural barriers loportant to wasts isolation. Thase activities, which sust
be coversd under the 10 CIR §0, Subpart @ Quality Assurancs program, include
data gathering, per- £ ts, and those activities that could
affect a matural barriex’s sbility to isolats wasts.
[ ]

QUALITY ASSURANCE: ALl those planned and systematic actions that ars neces-
sary to provide adequate oconfidence that the geoclogic zepository and its
subsy or subcoay ts will perfomm satisfactorily in ssrvics.




QA COMPUANCE REVIEW CHECKUST

N-QA-030
12/88

Page /6L of ___

Review Requirements per NNWSI/88-9 Rav. 2

Review Results

Review

Organization’s Resolution Dispo.

Unsat -

Para. No. - Comments

Reason Ac: [Re;.

QUALITY ASSURANCE RECORD: An individual documsot or othar item that has bean
exscuted, campleted, and approved and that furnishes evidence of (1) the
quality and completsness ef dats (including rzaw data), itsms, and activities
affecting quality; (2) documants prepared and maintained to demcostrate
isplementation of Quality Assurance programs (e.¢., audit, surveillancs, and
inspection reports): (3] procuremsat docmwats; (4) othar documsats such as
plans, corTespond do tation of talecons, specification, technical
data, books, wmaps, papers, photographs, and data sheets; (S) items such as
magnetic  media; and (6) other materials that provide data and document quality
vegardless of the physical fom or characteristic. A completed gecord is &
document or 4item (and documentation) that will receive nc more entries, whose
Tavisions would mnormally consist of a reissue of the document {or
documantation), and that is signed and dated by the originator and, as
q:pumbl’.byapp:uvup.mml.

QUALITY ASSURANCE LIVEL I: thosa sadiological health and safety related items
and activitiss that ars important to either safety or wasts isolstion and that
are associated with the ability of & geclogic muclear waste zepository to
function in & manner that prevents or mitigates the q of ap

er event that oould cause undue risk to the radiclogical health and safety ef
tha public. Items and sctivities ixportant €o safsty ars those anginesrsd
structures, sy . onponents, and related activities essential to the
praventicn .or aitigation of an accident that could result in & radiation dose
either to® ths whole body or to any organ of 0.5 rem or grsater sither at or
beyond the assrest boundary of tha unrestricted area st any time until the
cospletion of the permaneat closure of the repository. Items and activities
japortant to waste isolation ars those barriers and related activitiss which
smust meet the oritaria that address post-closurs performance of ths enginesred
and satural barriers to inhibit the release of radionuclides. The criteria
for items or activities important to safety and wasts isolation ars found in

10CTR60, and 40CFR1S1.

A-9

A-10
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QA COMPLIANCE REVIEW CHECKUST

N-QA-030
12/88

Page /&35 of

Review Requirements per NNWSI/88-9 Rev. 2

Raview Results

Review

Or#mﬁzaﬁon% Resolution Dyspo.

Unsat -
‘Para. No. - Comments

Acc.

flej

Reason Aci [Rey

SCIENTIFIC WOTEROOK: A documsnt which may bBe wsed to provide & written record
of the results of aclentific iovestigations and experimeats whea the work
 involves & high degree of professiocnal judgment or trial and error msthods, er
both. Thess notabooks may be used in lisu of a technical procedurs.

SERVICE: The purfommance eof activities that incinde but ars sot limited to
site characterization, design, fabrication, inwestigatica, inspectioes,
nondestructive examination, repalr, or installation.

SITE: Location of tha coatrolled arsa.

SITE CEARACTERIZATION: The program of exploration and pesearch both in the

laboratory and in the fleld that is undertaken to astablish the geologic
conditions and the ranges of paramsters of a particular site that ars rslevant
to the procedurss wunder 10 CFR Part €0. Sits charactsrisatica includes
borings, surface excavaticas, excavation or exploratory shafts, limited
subsurface lateral excavations and borings, and in sits testing at depth as
aessded to detarnine tha suitability of the site for a geologic zepositery. It
does oot Anclude preliminary borings and gecphysical testing nmesded to decide
whether or sot site characterization should be undertaken.

SPECIAL PROCESS: A procsss, the results of which are highly dependent on the
contzol of the process or the skill of the operators, er both, and in which
tha specified quality cannot be readily detemmined by inspection or test of

the product.

SURVEILLANCE The act of sonitoring or observing to verify whethar or mot an
item or activity conforms to specified xequirements.

A
,;'- "

A1/

A-12

A-12




QA COMPLIANCE REVIEW CHECKLIST

N-QA-D30
12788

Page /& of ___ _

Review Requirements per NNWSI/88-9 Rev. 2

Review Results

Review

Orjanization’s Resolution Ovspo.

Unsat -
Para. No. - Comments

Acc.|iej.

Reason Aci: JRep

TECHNICAL REVIEN: A dooumentad traceable review perfommed by qualified
perscanel w0 are independeat of those who performed the work but wto bave
technical expertise at Jleast equivalent to those who parformed the original
work. Techaical =xeviews are in-depth, critical sgeviewa, analyses and
evaluation of documants, matsrial er data that requirs technical werificaticn
and/or validation for spplicability, correctness, ad cy and lat .

.Y .

" trsTING: An elemant of werificstica that is wsed to detemine the capability

ef an itam to mest specified zequiremsats by subjecting the item to & sat ef
physical, chamical, eavironmsatal, er epersting conditions.

TRACEABILITY: Tha ability to tracs tha Mstory, application, er Jocation of

an item and like items or activitiss by ssans of rscorded ideantification.

TRATHNING: In-depth Ainstruction provided to personnsl to develop and
dencastrata initial proficleacy in the applicaticn of sslected racuirsseots,
thods, and p dures, and to adapt %o changes in tachnology, sethods, or
Job zespoasibilities.

RDERGROUND FACILITY: Ths underground structurs, including openings and
back£ill saterials, but excluding shafts, boreholas, and their seals.

USE-AS-ISt & disposition that h' parmmitted for a mnedntonhg ites or
service 'when it can bs established that the itsm is satisfactory for its

VERITICATION: The act of ceviewing, laspecting, testing, checking, auditing,
or otherwise detemmining and documsnting whether oz sot itesw, processes,
services, or documsats ocaform to specified rsquiresents.

WAIVER: Documanted authorizatisn to depart from specified requirsments.

H-12

g




N-QA-030

QA COMPLIANCE REVIEW CHECKLIST ' 12/88

Page /L7 of __

Review

Review Resuits C rganization’s Resolution Dispo.

Sat - ]JUnsat -
Review Requirements per NNWSI/88-8 Rev. 2 Para. No. | Para. No. - Comments Acc. Rej Reason Acu |Re).
7 ' !
v A-13

“HASTE MAHACRMENT PROJICT OFTICE (af0):3 The exganization to wubich the
0.8. Departmant of Energy, Bevada Cperations Office (DOE/ANV), has sssigned the
responsibility of administering and ecoordinating the activities of waricus i
Participating Organizations and WIS Support Contractors associated with the .

WWSI Project. :
A-13 :

WASTE PACKAGE: The waste form and any containers, shielding, packing, and !

other absorbent  materials immediately surrounding an individual waste

containar.

VALIDATION (QA RECORDS): Validaticon 4s the act of Teviewing s docusant or . A-’ﬁ

document packags to ensurs it is cosplets, suthenticated, rsproducible, snd .

aicrofilmadle. -
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‘QA COMPLIANCE REVIEW CHECKLIST

N-QA-030
12/88

Page /6% of ___

. . Review
Review Results (rganization’s Resolution Dispo.
. . Sat -~ |Unsat -
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc:|Rej Reason Aci: [Rey

8. Material requiremsnts including such itews as ocospatibilicy, 6-’

electrical {insulation properties, protective coating, and corrosion

resistance.
9. Mechanical requiremsnts such as wvibraticn, stress, shock, and reaction

forces. .
10. st 1 requi ts covering such items as equipmeat foundations

and pipe supports.
11l. Bydraulic sequiremants such as pap aet positive sucticn heads

(PSH), allowable pressurs drops, and allowable fluid welocities.
12. Chemistry requiremnts such as provisions for .uwuug' and

limitaticas on water chemistry.
13. Clectrical requiremeats such as source of powsr, woltage, raceway

requiresmats, electrical insulation, and moter requirsmsats. ] .
14. Layout and srrangemsnt requiremsnts. ‘&l j
135, Operational requirements wunder various conditicns such ss repository

startup, sormal Fepository opsratica, repository emirgency eperation, 6'2

* special or infrequent operation, system aboormal or emergency
operation, repository decontanminatien, dacosmissioning, and

dismantling.

s v ———




QA COMPLIANCE REVIEW CHECKLIST

N-QA-030
12/88

Page /70 of
Review
Review Results C -ganization’s Resolution Dispo.
. ) Sat - [Unsat - : '
Review Requirements per NNWSI/88-8 Rev. 2 Para. No. | Para. No. - Comments Acc. Rej. Reason Acc |Re)
%2

16, Instrunmatation and control sequiremsats including 4indicating
instruments, coatrols, and slarms resquired for eoperation, testing,
and saintsnance. Other zsquiresmants such as the typs ¢f instrumwat,
instatled spares, range of measuresmsot, and locatica of indlcatisca
are facluded.

17. Access and adainistrative 1 zequi s for rzepository
security.

18. Redundancy, diversity, and separation zsquiressats ef structures,
systems, and P ts. .

13. Tailure effects vequiremnts of structures, systems, and eosponeats
including & definition of those evants and accidents that they sust
be dasigned to withstand.

20. Test requiremsnts fncluding pre-cperstional and subsequent periodic
in-sarvice tests and the conditicas under which they will be

performed. .

23. Aoceasibility, wsalntenance, ©=zepalr, and Ain-service {nspection
requiremsats for the repository including the ecnditions wnder wbich
these will be parformed. '

1 ]

22. Pezsonnel requirsments and limitations including the qualificatioa
and punber of perscansl availsbls for rxepository operationm,
maistenance, testing, and laspectica, and zadlation exposures to the
gublic and gepository perscanel.

23. Transportability requiremects such as size and shipping weight,
liaitatica, and Interstate Commerce Commission gegulations.

[y g vy

T g

- ———"
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ik

24. Tire protsction or rasistance requirsmaats.

25. Handling, storage, cleaning, and shipping requiremsats.

26. Other requiraments to pravent undue rizk to the health and safety of
the publia.

27. Materials, processes, parts, and equipmesat suitable for spplicatica.

28. Safety requirements for preventing fnjury to persconsl including such

itess as radiation safaty that gestrict tha use ef dangerous

’ . materials, escape provisions from enclosures, and grounding of
elactrical systems.

29. Quality control snd Quality Assurance requiremsnts.

30. Baliability requirsments of structures, systams, and ocsponeats,
including their interactions, which may ijspair functicns that are

important to safety.

31. Interface requiremants betwssn Tepository equipment and operation and
maint 1
’

32. Requiremsats for eriticality trol and ability of nuclear
waterials.

6-2

é-3

3-3
6-3
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Page /73 of
. Review
Review HAesuits Organization's Resolution Dispo.
. . Sat - jUnsat -
Raview Requirements per NNWSI/88-9 Rav. 2 Para. No. | Para. No. ~ Comments Aci: |[Rey
2.2 LEVIL II PERSCNNEL, CAPABILITIES
c-!
(A Tevel II person shall have all of the capabilities of a Level I of| 2.2
person for the inspection er test category or elass in question. (35) Adii-
tioccally, & lsvel 1II person shall have demcastrated capabllities in planning . 1
inspections and tests; in setting wp tests, including praparatica and sstup of &
related equipment, as appropriate; in supervising and certifyiog lower level
persoansl; and 4in evaluating the wvalidity snd acceptabdbility ¢f inspection and
tast pesults,
2.3 LEVEL IIXI PERSCMMEL CAPABILITIES C 2
(6)A Level III person shall Rave all of the capabilitiss of a Lavel II 4 23
person for the inspectiocn, test catsgory or class in questica. (7)Ia additioa,
the individual shall alsc be capabls of evaluating the adequacy of specific s
programs used to traia and ocertify inspecticn and test personnel whose 'la'
qualifications are coversd by this section.
3.0 EDOCATION AD DXPERIRNCE QUALIFICATIONS z
‘-
(8)Thase education and experisace requirements shall be coosidersd with 7 3.0
recognitibn that other factors ocommensurate with the scope, oomplexity, er
special gature of the inspection or test activity say provide reasonable
assurance that & person can sompstently perform & particular task. {9)Other q 3-0
factors which may desonstrate capsbility in & givea Job are previous
performance or satisfactory completion of capsbility testing. (10)These
factors and the basis for their equivalence shall be documsnted. /0 3.0
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Para. No.

Unsat -
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Rev
Dxs
Acu.

PO,
Rey

(11) 3.1 LEVEL X ZDOCATION AND DXPERIINCE AEQUIREMONTS

e Two years of ralated experience in equivaleant inspecticn er tasting

activitiss; or

o Nigh aschool graduation and six mooths of relatsd experieacs in

equivalent inspection er testing activities; ez

o Completion of college level work leading to sn associate degree in &

related diascipline plus threa smonths of related experience in
equivalent inspectiocn or tasting sctivities.

(12) 3.2 1IVIL II EDUCATION AND EXPERIINCE REQUIRDMRNTS

o ga.nlnn of satisfactory performance as & s.—n—b.nv.aoao

sponding inspection er test category or class) er

e WUigh school gracuation plus three years of related experience in

squivalant inspecticn er testing activitiss; er

o Completion of eollsge work leading to an assocists degres in a

related discipline plus one year of xslated experisnce in equivalant
Jouspection or testing sctivities; or

o Graduation from & four-year collegs plus six months of pelated

experiance in equivalent inspection activitiss or testing activities.

)

”
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N-QA-030

12/88
Page £ 7T of
Review
Roview Results Organization’s Resolution Dispo.
. Sat - JUnsat - ] )

Review Requirements per NNWSI/88-9 Rav. 2 Para. No.|Para. No. - Comments Acc.|Rej Reason Act: [Rey
c-3
{13) 3.3 LIVIL 13T EDUCATION AND EXPERTDKCE RICUIRDMONTS 13| 5.3

Six years satisfactory performance as 4 lavel II in the corrssponding
inspection or test category or class; er

Righ school graduaticn plus tan years eof related experience in
equivalent ilaospection er testing activitias; er high school
graduaticn plus eight ysars of expsrience in equivalent inspectios of
tasting activities with at least two years assoclated with sauclear
facilitiess or, if sot, st least sufficieat training to be eoquainted
with relevant Quality Assurance sspects of & suclear facility; er

Campletion of college leval work lsading to an associate degree and
seven pmctnhmmhmwwbnumdn
activitiea with at least two years ef this experieace associated with
suclear facilities ox, if sot, st laast sufficiant tzaining to be
acquainted with ths xelevaat quality assurance sspects of & auclear
tacilitys or

Graduation from a four-year oollsge plus five ysars gelated expe-
cieace in equivalect inspectica er testing sctivities with a least
two years of this experience sssociated with muclear tacilitiss or,
if act, at least sufficiant trajaing to be acquainted with the
srelevant quality assurance aspects of a puclear facility.
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Page £L76 of ____
’ Review
Raview Results Crganization’s Resolution Oispo.
: Sat - juUnsat - l
Review Requirements per NNWSI/68-9 Rev. 2 Para. No.|Para No. - Comments Acc. 'Rey. Reason Acc [Rey
i
‘.
4.0 CIRTIFICATION !
§.1 QUALIFICATION EIQUINDMENTS ) c.s ;
(14)The responsible erganizatica shall dasignate those inspectics and tast “ -0
activities that require qualified inspecticn end tast perscanel and the N
minims qualification requiremsats £or such gerscanal. (15)Furthar, the
gespoasible erqanization shall establish written procedurss f£or the s o0
qualification of inspecticn and tast parsconsl sad for the sssurance that ealy
those personssl who mest the established requirwsents are permitted to perform
inspection and test activities. (16}1f a single laspection er test requires
implessatation by & team or & group, then parsonsel who do sot méet the’ ‘I‘o
vequiremsats of this section may bs wused in data-taking assigrmmeats or in lb
repository or equipmeat operation, provided they are supervised er owersesc by
s qualifisd individual.
4.2 FINSONNEL SELECTION Py
(17)Pecsonnel salected to perform inspection and test activities shall 17 2

have the experisace or training commsasurats with the soope, eomplexity, or
special sature of the sctivitises.

4.3 DDOCTRINATION

(18)Provisicns shall be made for ths indoctrination ef persoansl ss to the
technical objectives and requiramants of the applicable codes and standards,
elemsats of the Quality Assurance Program Plan, and procedurss that ars to be
amployed.

17
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4.4 TRADNDG

{19)The seed for a foomal training program sball be detemmined, and such
training activities shall be ocooductsd as tequired to qualify personnel who
perfomm inspection and tests. {20)Cn-the-job training shall be iacluded also
in the program, with espbasis oo first-hand exparience gained through sctual
performance of inspections and tests. (21)Training shall alsc be provided with
zegard to those changes €0 the QAPF and isplemanting procedures that affect
previous training. ’

4.5 DETERMHATION OF INITIAL GAPABILITY

(22)The capabilities of a candidats for certification shall be initially
determined by a suitable evaluation of the candidare’s education, experisacs,
training, and either test results or capability demonstration in accordance
with the organization’s persocanel qualification procedurs.

4.6 EVAITATION CF PERFORMANCE

(23)The job performance of inspection and test personnel shall be
revaluatad at periodic iontervals sot to exceed thres years, (2¢)Resvaluatioca
shall ba by evidence of ocontisued satisfactory performance or gedetarmination
of capaBility. (25)1f during this evaluation, or st any otber time, it is
determined by the responsible organization that the capabilitias of an
indivicual ars act in accordance with qualification requiremmnats spscified for
ths Job, then that person shall Be femoved from that activity until such time
as the required capability has been damvastrated. (26)Any peraca who bas aot
performed inspection or testing activitiss io his qualified srea for a pericd
of one ysar shall be lusted and & Tedetemminatiocn of theix capability
sade in accordance with the orqanization qualification procedurs.

19

v;l

22
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Review Results Organization’s Resolution .
) . Sat - JUnsat -
Review Requirements per NNWS!/88-8 Rev. 2 Para. No. | Para No. - Comments AcC.[Rej. Reason Acc |Re)
c-¢
4.7 CERTIFICATION OF QUALIFECATICH 21 4.7 .

27)The qualification o¢f personnsl shall be ocertified in writing in an
sppropriate form, including tbe following information:

Laploysr’s nsme.

Identification ¢f person being certified.

Activities certified to parfomm.

Basis used for ocsrtification that includes such factors ass
= Education, expariance, snd training (wbsn secessary).

« Test Fesults (where spplicable).

= Rasults of capability descastzation.

Results of paricdic evaluatien.

Results of physical examipations (when required).

signature of warployer’s designated representative who is responsible
for such certification.

Dates of certification and cartification expiratiocn.




QA COMPLIANCE REVIEW CHECKUST

N-QA-030

12/88
Page L7 of
' . Revew
Review Results Organization’s Resolution Dispo.
Sat - |Unsat -
Review Requirements per NNWSI/88-8 Rev. 2 Para. No. jPara. No. - Comments Ac .JRej. Reason Acc [Re;
4.8 PEIIICAL v ¢ c- 5
(28)The responsible erganizaticn shall idetify any special physical A o9

characteristics needed in the performance of sach activity, including the ased
for initial and subsequent physical examinations.
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Raview Resuits Jrganization’s Resolution Dispo.
Sat - JUnsat - )
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Acc |Rej Reason Aci. |Rey
1.3 CERTIFICATE OF QUALIFICATION
The qualification of perscanel shall be certified in writing i an 7 D-1

appropriate form, including the following informatioas

Zrployss’as name,

Identification of persca being cextified,

Activities certified to perform.

Basis used for certification that includes such factors as;
= Education, e:perience, and training (whea necessaxy}.

= Tast results (where applicable).

= Results of capability desonstratios.

Rasults of pericdic evaluatioa.

Results of physical examinations (vhen required).
Signaturs of enployes’s designated representative vhe is responsible
fox such cartificatios.

Dates of certification and certification expiratiom.
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Review
Rsview Results Organization's Resolution Dispo.
Sat - [Unsat -
Para. No. | Para. No. - Comments Ac:.]Rei Reason Acc |Re)

1.4 PEYSICAL

()The respoasible organization shall identify any special physical
characteristics needed in the performance of sach activity, including the need
for initial and subsequent pbysical examinations.

»
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Review
Review Results Organization’s Resolution Drspo.
} Sat - JUnsat -
’ Review Requirements per NNWSI/B8B-9 Rev. 2 Para. No.|Para. No. - Comments Acc.|Rej Reason Acc |Re).
APPRDIX B
LIST OF TYPICAL OA RECORDS
| g~

The following is a list of typical QA rds. The lature of these
may wary for sach Participating Orgasnization and NTS Support Coatractor. Ths
MBISI Project rstentioa period is defined as lifetime. (1) QA records will be
submitted to the Project Records Canter Dy the originating organizatiom of the
recozd.

1.0 SITE CEARACTERIZATION

© Surveys of the underground facility excavations, shafts, and bore-
holes refersnced to readily idantifiable surface features.

© Description of the materials sacountersd.
o Geologic maps and geologic cross sectiom.
o Llocations and amount® of aespage.

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

o Technical specifications.
o Sample axtraction location maps.

o Site Characterization Report.
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Review Resuits

.

Review

" Organization's Resolution Drspo.

Unsat, -

Sat ~
Para. No. | Para. No. -

AL C.

Rej

Reason Acc.|Re).

Enviroremntal Assessmant.
Peez Teview documantatioa.

Test plans and procedures, and results thareof.

Data reducticn, svaluations, analyses, and reports for)

Geomorphology.

Stratigzaphy.

Tectonics.

Seismicity.

Gecengineering.

Bydroloqy.

Geochamistsy.

Climatology and Metsorology.

Environmental Impact Statecant.
Environmantal Report.
2.0 DESIGH RECORDS

Applicable codes and standards used ia design.

Design drawings.

Design calculations and records of checks.

Approved design change rsquests,

781
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A COMPLIANCE REVIEW CHECKLIST | | 1-0-030

Page /88 ot ___

. Review
Review Resuits Qrganization’s Resolution Dispo.

. Sat - jUnsat -
Review Requirements per NNWSV88-9 Rev. 2 Para. No.|Para No. - Comments Acc.[Rej Reason Acc |Re;

© As-built drawings and records (Note: As-bullt drawings and records

o Castificate of compliance,
0 Eddy-curreat sxamination final results.

o Elactrical control verificatios tests results.

o TFezzite test results.
© Heat trestment records. . e
o Liquid penetrant sxaminatioa final results.
o locatioa of weld filler material.

o Magnetic particls examination final results.
o* Major defect repair records.

¢ Material propartias records.

o Performance test procedurs and ressults recoxds,

o Pips and fitting location report.

shall correctly identify ths installed condition of the itea. The
types of as-bullt drawings and records to be maintained shall be
specified).
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Sat - [Unsat - ]
Raview Requirements per NNWSV88-3 Rev, 2 Para. No. | Para. No. - Comments Acc.|Rej Reason Ace: [Rey
Freasurs test (hydrostatis or poeumatic).
Radiographs (for h-ocxvﬁ. inspection applications).
Radiograph review records.
Ditrasonic examinatioa final results.
Welding procedures. l /
8.0 INSTALIATION AND CONSTRUCTION RECORDS | €- of

5.1 RECEIVING ARD STORAGE « NONCONFORMANCE REFORTS
$.2 cIvViL
Concrete cylinder test reports and charts.
Concrsts design mix reports.
Concrsts placemant records.
Inspection reports for channel pressure tests.

Matecial property reports oa contaimment liner and accessories.

Material property resports on metal containment shell and accessories.

Material propsrty reports on reinforcing stesl.
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Review
Raview Results . Organization’s Resolution Dispo.
Sat - |Unsat -
Raview Requiresments per NNWSI/88-9 Rev. 2 Para. No.|Para. No. - Comments Avc [Rej Reason Ace. |Re;
}
£-Y

Hatsrial propecty reports os reinforcing steal splice sleeve material,

Procedure for ste packsq 1 pressure procf test and leak rate
tests and results.

L nedn s e ot

Reports of high strangth bolt torque testing.
Soil compaction test reports.

Location and description of atructural support systems.

Detalls, methods of enplacemast, and location of seals used. M

$.3 WILDING
Ferrite test results.
Reat treatmant records.

Liquid penetrant test final results,

Material property records. i L’

Magnetic particle tast final results.
Major weld repair procedures and results.

Radiographs (for in-sexvice inspection application).

Radiograph review records.
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Page /8Y of ___
Review
Review Results Crganization's Resolution Drspo.
Sat = jUnsat - .
Raview Requirsments per NNWSI/88-9 Rev. 2 Para. No.|Para No. - Comments Acc. Rej Reason Acc [Ray
£-5 i

E

$.4 MECHANICAL :

o Cleaning procedures and results.

e Code data reports.

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

© lubrication procedures.
o Material properties recozds.

o Pipe and fitting locatioa reports.
o Pipe hanges and restraint data,
, .

© Preasurs test results (hydrostatic or pneumatic).

o Safety valve response test procedures.
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Review
Review Results Organization’s Resolution Dispo.
Sat - JUnsat - )
Review Requirements per NNWSI/88-9 Rev. 2 Para. No. | Para. No. - Comments Azc.|Rej Reason Acu [Rey
£-5

5.3 ELECTRICAL AD DNSTROMENTATION AND CONTROL
Cable pulling tension data.
Cable ssparation data.
Cable splicing procedures.
Cable terminating procedures.
Certified cable test reports.
Relay test procedurss.

Voltage breakdown test results oa liquid iuuml.ol.

S.6 CENERAL
As-built drawings and records.

Final inspection reports and releases.

» v? ports.

" specifications and drawings.

Details of squipment, methods, progress, and sequence of work.

Construction problems.

&
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) Review
Review Results Crganization’s Resolution Dispo.
Sat = ]Unsat -
Review Requirements per NNWSI/80-9 Rev. 2 Para. No. | Para. No. - Comments Acc. Rej. Reason Acc |Rey
Ancmalous conditions encountered. ‘z’ {'
50 .
$.0 PRE-CPIRATIONAL AND START-UP TEST RECCRDS t-6

Automatio gancy po source transfer procedurss and results,

Final system adjustment data.

Pressure test results (bhydrostatic or pneumatic).

Instzument altezrnating curtent (AC) systese and inverters test
proced: and reports

Offsite power scurce mtzingpzm and test reports,

Onsite gency power anexgizing procedure and test reports.

Pre~operational test procedures and ressults,

7.0 CPERATION RECORDS

Records and drawing changes that idencify repository dasign
modifications made to systems and equipmant described im the Final
Safety Analysis Report.

Radicactive waste inventory, esmplacement locatioa, and transfer
Tecords,
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7
Changes sade to Cparating ¥Frocedures.
Sealed source lsak-test zesults.
Records of annual physical inventory of all sesaled source matarial. s
lLogs of repository operation. ., ;
Records and  Jogs of saintenance activitiss, inspection, repair, and t— '(

replacamant of principal itsms of structures, systams, and componants
Operaticaal, shift supervisor, and control-rocom logs.
Licensse svent reports.

Tire protection zecords.

e formance reports.

Repository equipment cperations instructicas.
Security plan and procedurss.

Emergency plan and procedures.

Guality Assurance and Quality Control Masuals.

Records of activities required by the security plan and procedures.

o ey
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b

Applicable gecords moted 4in other section of this sppendix for any
sodification er mew oocastruction applicable to structures, systems,

or componants.

Evsluation of results of reportable safety concerns &s required by
regulations.

Annual onvi:on—ntn operating report.
Annual rspository operating report.

Location and descripticn of devatering systema.

5
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APPINDIX ¥
REQUIREMENTS IFOR THE QUALIFICATION OF QUALITY ASSURANCE
PROGRAN AUDIT PERSOMMEL
1.0 GDIRAL
This Appendix provids sequirements for the qualification of Lead Audit-
ors. A Lsad Auditor organizes and directs audits, reports sudit findings, and
evaluates corzesctive actloa. Shis Appendix slec provides amplified
requiremants for the qualifications of individuals, Benceforth referred to as
Auditors, who participate in an audit; such as tschnical speclalists,
management representatives, and suditors-im-training.
1.1 QUALIXICATION OF AIDITORS F I

{(1)The zesponsible auditing organizaticn shall establish the sudit per-
sonnel qualifications a&nd ths requiresents for the use of techaicsl special-
ists to accomplish the asuditing of Quality Assurance programs. (2)Perscansl
sslected for Cuality Assurance auditing assignments shall have experience or
training commensurate with the ascope, complexity, er special mature of the
sctivities to be audited. (3)Auditors either shall have or shall be given
appropriate training or orientstion to develop their coapstence to pesform
required sudits. The competance of perscanel to perfomm the various auditing
functions shall be developed by one or sore of the sethods listed below.

- —— T v GE— o - - -

!
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1.1.1 OCRITNTATION

(4)Orientation to provide a working knowledge and understanding of this
document and the auditing organization’s proocedurss for ismplemsnting sudits
and resporting results.

1.1.2 TRAINDING PROGRAMS

{3)Training programs to provide general and specislized training in audit
perfommance. (§)CGensral tzalaing shall include fundamantals, oblectives,
characteristics, organization, performance, and zssults of quality anditing.
(N1specialised training shall include metbods ef examining, questicaing,
evaluating, and documsnting specific audit items and ssthods ef closing andit
findings.

1.1.3 QH-THE-XB-TRAINING

{8)Co=tha-Job training, guidance, and counssling under the direct super-
wision of s Lead Auditor. (9)Such training shall inclide planning, perfomming,
geporting, snd follow-wp action involwed in ¢onducting andits.

1.2 QUALIFICATION CF LEAD AUDITORS
.

(10)An  individual shall mseet the requiremants listed below before being
designated a Lsad Auditor:

0 1.2.1 COMMNICATION SKIILS

{11)The prospective lead Auditor shall bave the capability to communlcste
effectively, both orally and in writing. (12)Thess skills shall be sttested to
in writing by the lLead Auditor’s exployer.

v

v 1
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1.2.2 TRAINING

{13)Prospective Lsad Auditors shall have training to the extant ascessary
to ensurs their oompetence in auditing skills. (14)%raining in the following
areas shall ba given based upon management evaluation of the particular aesds
6f each prospective Lsad Auditor:

© Knowledgs and undarstanding eof this documnt, 10 CR Part €0, and
other nmuclear and/or OOE related codes, standards, gegulations, and
regulatory guides, as spplicadble to the WMMSI Froject.

& General sstructure of Quality Assurance programs and applicable
ogc:ﬁnhiggi

© Auditing techniques of sxamining, questicning, evaluating, and
seporting: methods of iddentifying and following wp on corrective
actjion items; and closing cut audit findings.

‘e Aaudit planning 4in the functicns related to quality for the following
activities: - site echaracterization {(scientific inwestigations),
design, purchasing, fabrication, bhandling, shipping, storage,
cleaning, erection, instailation, dinspection, testing, statistics,

* * scodestructive  examination,  maintenance, repair, epsratica,
sodification of auclear facilities or associsted components, and
safety aspects of the suclear facility.

© On~the~-job training to include applicsble elemanta of the audit
program.

v

£z
~.ﬂ-ﬂ‘
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1.2.3 AUDIT PARTICIPATION F£3
{13)The prospective lead Auditor shall have participated in & ainimum ¢f ‘/,5 ,'?"3

five Quality Assurance sudits within & period of time mot to exceed thres
years priocr to the date of qualification. (16)One ef ths audits shall be a

nuclear Quality Assurance audit that shall ke made within the year pricr to % I,z.‘s
qualification. v
- 3.2.4 EXNOINATION .
: l‘to q
{17)The prospective Lead Auditor shall pass an sxamisation that shall eval- P4 '1
vate his comprshension of and ability to &rply the body of knowledge identi-
fied in Paragraph 1.2.2 above. (18)The test may be oral, written, practical,
or any combination of the three types. (1%)1If any portion ef the examisatics v ,f l.i-‘l |
is oral, written documentation of the oral sxamination questicns/oontent shsll L
be wmaintained. (20)The dewslopmant and administration ef the sxmmination shall
be in sccordance with Paragraph 1.4 ef this section. v 9 L1-4
1.3 MAINTEMARCE CF QUALIFICATION /20 I z",
1.3.1 MAUINTEEAKE OF PROFICIENCY
*
(21)Lead Auditors shall maintain thsir proficiency through regular and \/3' l,s,l

active participstion is the audit process; rxeview and study ef codes,
standards, procedurss, instructions, and otber documents rslated to quality
assurance program and program suditing; and participation in training
programs, Based on annusl as , WANag t may extend the qualifica- vaz g,S.l
tion, =xequire retraining, er gequire requalificaticn. (22)These evalustioas
shall be documanted,
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1.3.2 RECUALIFICATION , F-3
(23)Lead Auditors who fall to maintain thelr proficlascy for a paried oz ¥ #9] £.%.T

two years or wmors shall require requalification. (24)Requalification shall
© include xetraining in accordance with ths requiressnts of Psrxagrsph 1.2.2 of )

this section, resxamination in accordance with faragraph 1.4.2, and participa- /24 "3'1,

tion as an Auditor in at least one auclear Quality Assurance audit.

1.6 ADMINISTRATION
1.4.1 CRGANIZATIONAL RESPCHSIBILITY F"I
(25)%caining of auditors shall bs the responsibility of tha employsr. o 2% 1 .1

{26)The gesponsible auditing ergasization shall sslect and assign parsonnsl
who ars independent ©f any direct reapoasibility for the parformance of the

activitiss that they will asudit. (27)The Lead Auditor shall, grior to v 2ll 4.1
corsmacing the sudit, ooncur that assigned personnel eollectively have
experience er training oosmsnsurats with the soops, eamplexity, er specisl o a3 ,’ d. ’

asturs of the activities to be andited.
1.4.2 QUALIFICATION EXAMINATION

(26jThe development and asdministration ©f the axamination for & lead ‘/2‘3’ "4‘1
uditor required by Paragraph 1.2.4 is the responsibility ef the esployer.
(29)The eaploysr may dalegate this activity to an independent cartifyiag
agency, but shall zstain sesponsibility for conformance to this documsnt of w219 T
the sxaninstion and its edministration. (30)Integrity of the examination shall
be majntained by tbe employer or ocertifying agency through appropriate

confidentiality of files and, wubars applicable, proctoring of examisations. v 30ll.4.T . .
{31)Copies of the objective evidence Zegarding the type or types and contant - ‘
of ths examination or examinations shall bs rstained by the esployer. ./3' ,‘/7 !
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1.8 CIRTITICATION OF QUALITICATION Fd
il .8

(32)Lach laad Aoditer sball be ocertified by his esployer as being
qualified to lead audits. As & minimm, this certification shall documnt the
followings ¢ .

Loployer’s pams.
Lead Auditer’s same.
Date of certification or recertification.

Basis of qualification (i.s., education, expsriance, communication
skills, training, examinaticn, ste.).

Signaturs of aployer’s designated represeatative who is responsibls
for such certification.

L
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APPDNDIX €

BREQUIREMENTS FOR QUALIFICATION OF EXISTING DATA WOT GENERATED

ONDER A QA PROGRAM MEETING THE REQUIREMENTS CF 10 CFR 60, SUBPART G

1.0 GENERAL

This Appendix provides the requiremants for the qualification of existing
data, that will be nseded to support a license applicatien, which have sot
besn initially gensrated under & QA Program sweting the Zsquirements of
10CTR6C, Subpart 6.

2.0 ¥ETHODS FOR QUALIFICATION OF EXISTING DATA

2.1 {1)Tour mathods or combinations of mathods are scceptable for the process
of qualifying existing data:

{2)The exscution of the peear review p in d with ths
requiremsnts of Appendix J of this QA Plan.

(3)The uss of oorrcborating data which is defined as existing data
used to support or substantiate ectber existing data. Infersnces
dravn to corroborate the existing data shall be clearly identified,
justified, and documented. (4)Ths level of confidence associated with
corroborsting dats is related to the quality ef the program under
which it was developed and ths ks of independent data sats.
(3)The amount of corzoboratiag data meeded shall be dealt with on &
case-by-case basis in the documented reviews for qualification.

It

Z-1

2.1

il

2.14

- L4
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Gl
€. (6)Thes use of confirmatory testing which is defined as testing Llai.c
conducted wunder & JOCYREO, Subpart G QA program wbich inwvestigates .
the propertiss of interest (e.g., physical, chemical, geologic N
machanical) of an existing datas base. (7)0ne exampls of confirmstory 1 ;,'c !
tasting 4s testing conductad under the sams envircomsatal conditions . :
and with similar or the sama proosdures, test matarial, and squipment :
ss the criginal test which generated the existing data. (B)aAnothar ¢ 2.1.¢
type of confimmatory testing is testing conducted by different test
methods and equipsent but which still investigates the same paramster
of interest. (5)The amount ef confirmatory testing required shall be ¢ 2.1.¢
dealt with on & case-by-cass basis in the documented reviews for
qualification.
d. (10)Demcnstrating that the existing data was collected under & GA 10 2-""
program which is equivalent to a 10 CTR €0, Subpart € QA progras. )
3.0 STLECTION AND DOCTMENTATION OF QUALIFICATION METHODOLOGY '
1] .
3.1(11)%han the methods 4indicated in Sections 2.1b, "2.1c, and 2.1d are !
uwtilized to gqualify existing data, & technical review sball be conducted to
support the quality of the duta. '
12)additions) confidence/credibility can be achieved sben & combinatics of awl 3.1
sethods £3 wsed. *
3.2 (13)Documentaticn of the decision process shall provide an auditable trail s s. Z

of all factors used in arriving at the choice of the qualification method(s),
and the decision as to ths qualification of the existing data. (14)The level
of confidanoce in the existing data shall be commansurate with the intended use
of the data. (15)Attributes which shall be considered in the qualification
process are: :
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b.

C.

d.

g-

1.

3.

Qualifications of perscansl or erganizaticns generating the data are
compsrable to qualification zequirsmsats of personnel generating
similar data under the spproved 10 CIR 60, Subpaxt € program.

The technical adequacy ef equipment and procedures used to collect
and snalyzs the data.

The extent to which the data demonstrate the properties of interest
(s.g., physical, chemical, geologic, mechanical).

The environmental econditions under which the data wars ebtained if
germane to the Quality ef data.

The quality and pelisbility of the measursmant control program under
which the dats wers generated.

The axtent to which conditions under which the data ware generated
say partially meet Subpart €. .

Prior uses of the data and associsted varification processes.

Prior pest or other professional ZTeviews of the dats and their
* results.

Extent and reliability of the documentaticn associsted with the data.

Extent and quality of corrcborating data or confirmatery testing
results.

The degres to which independent audits of the process that generated
the data were conducted. -
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1. The isportancs ¢f the dats to showing that ths proposed repository
design mssts ths paxformanoe cbjectives of 10 CFR €0, Subpart E.

m. Beplication of test Tesults.

Nota: Additional guidance ralated to this subject can be found in NUREG-1298
SQUALIFICATION OF EXISTING DATA FOR HIGH-LEVEL MOCILEAR WASTE REPOSITORIES®

(February, 1988).
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EIGH-LEVEL WOCLEAR ¥ASTE RIPOSITORY LICENSE APPLICATION ﬂ

This appendix provides detailed requirwmnts for the developmant,
maintensnce, and sscurity of computer softwars. It supplements Sectica III of
this Qx plan and shall be used in conjunction with that sectien.

1.0 OBJECTIVES 1\\

{1)The purposs of this appendix is to astablish zequirements for the r\- A O
developmant, manag , ecentrol, and & tation ef softwars uwsed to
support the Yucca Mountain Project. (2)The sttainmant of software quality is
depandent en thes ocontrol  of the entirs softwars developmant prooess, and is
aot assured solely by inspection and test of the end product. (3)This appendix
prescribas appropriate systematic practices that shalls

(P \\o

3|40

© FRaduce the likelihood ef defects entering exscutable ecode during
developmant . :

© Ensure that ths snd product answers the tequiremsnts of its intended
application.

o Reduce the likelihood that defects will be fntroduced into executable
cods during later maintenance and modification.
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2.0 APPLICABILITY

(6)The detaliled xequirmmants set forth in this appsndix apply to computer
softwars used to producs or manipulate data which {s wsed directly in site
characteritation, and the design, anslysis, performance assessmant, and
operstion of zepository structures, systems, and componsnts. (5)The extent to
shich these requirements apply is related to the maturs, complexity, and
inportance of ths softwars spplicatiocn. (6€)The application of specitic
requiremants shall be prescribed in plan(s) for softwars quality assurance and
in written policles and procedures. .

3.0 TERMS AND DEFINITICHS

Terms and definitions for MWSI Project software are contained in
Appendix A to this QA Plan.

4.0 SOFTIORE LIFE CIQ1E

(7)Crganizations dmplementing software developmsnt activities shall adhers
to a software life cycle model that requires that softwars development or
scquisiticn procesd in a traceable, planned, and orderly sanner. (8)The
relative * enphasis placed on each phase of tha softwars developmant cycle wild
depend on the naturs and complexity of the software being developed.

{9)fach phase of the software davelopment cycle shall provide specitic
attributes that shall ba jincorporated 4into werification and walidation
activitias. (10)The documentation for sach phase of the goftware developmant
eycle shall bes rxeviewsd and approved a&s specified in each organisatican’s
softwars QA Plan. (11)An example of one such modal is described below:

e

vl

H-1
2.0

2.0

2.0

¥-0
4.0
4.0

$.0
4.0
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Requirements
Besign
Isplanentation
ot

Installation

and_Checkout
Opezation and
Yaintenance

4.3 SOrTWARE QM PLAN
[
(12)Tha application of the softuare life cycle to tha developmant and/or
use of the gsoftware shall be as descrided ia the Software Quality A
Rlan.

H-?
.l
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conpleted softwars shall ba specified, documasted, and veviewed. (21)These
requizrements shall posssss the following charactaristics:

© A format aend Jlanguage that 4is understood by ths programing
organizaticn and the wser.

o [Enough detail to allow for objective warification.

° mquato'dozmuen to providse £or ths zssponss of the software to
the identified input data.

© The information necessary to design tbe softwars without prescribing

the software design itself.

€.1.2.2 Design Phase

(22)During the design phass & soft design based on the Tequirements
shall be specifiad, documsnted, and systamatically reviewsd. (23)The deasign
shall specify the 13 e (control and dats £flow), and the zeductica
¢f ths overall structure iato physical solutiocns (algorithes, equaticns,
control logic, aend data structuras). (2¢)The design may mecessitats the

sodification of the requiremsnts documsntation.

(25)besign phase wverificaticn and validation activitiss during this phase
shall consist of:

© The genersticn of design-based test
© The zeview and analysis of the softwars design.

© The verification of the software design.

o 22
v 2$
v &Y

3

H-3

4‘ Ioz -t
1.1t
o111

H-d
11,22
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4.3.2.3 Implementatios FPhass

{26)Duzing this phase the design shall De translated into a programuing
language and the implemented software shall be debugged. (27)Caly minorx, if
any, design issues shall be zesolved at this phase.

{28)Verification and validatios activities during this phase shall consist
ofs

© The possible modification of test cases necessary dus to design
changes mads during ocoding.

© The examination of source cods listings to assure adherence to coding
standards and conventions.

4.1.2.8 Testing Phase

(29)During the tasting phase the desigs as isplemented in cods shall be
sxercised by sxecuting the test cases. (30)Failure te sucoessfully execute the
test cases may require ths modification of the requiremants, the design, the
izplementation, or the test plans and test cases.

(3l)Verification and validation activities during this phase shall consist
of:

© ‘The ovaluation of the wplc'tod software o assure adherence to the
requiremants. : .

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

7 26

v 27
vaY

&

v 29
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4.1.2.3 Installation and Checkout Phase H-5
{32)1During this phase the software becomes part of a system inocorporating (o £/ IIJ-Z-‘
other softwars componants, the hardware, audpcochcuu data. (33)The proocess
of integrating the software with othax comp may izt of installing )
bardware, installing the program, reformatting oxr creating dstabases, and "33“{'[.2.5
varifying that all components have bean included.
(38)Tasting activities during this phase shall consist of the sxecutica of - ‘I 12 )‘
test cases for installstion and integratiom. (35)Test cases from earliex 4|44 4
phasss 3ball be snbanced and used for installation testing.
4.1.2.6 Oparations snd Maintenance Phass ‘-’33‘ 1.[.1.)’
(36)During the opersticas and maintenance phase the software has been .
approved for operational wuss, (37 Further activity shall cousist of 3{, ‘{0102-6
maintesance of the soft to - ! t errors (corrective maintenance),
te rxespond to new of revissd requirwsants (pecfective maintanance), or to
adapt the softwvare to changes ia the softwars eavirooment (adaptive- - ’7 L{,Lz.c
int }. (38)Soft modifiastions shall be approved, documsnted, tested )
fincluding cregressioa testing as appropriate), and mnt:ound ia accordance Y
with Paragraph 5.0.
A v 37l402.6
3.0 SOFTWARE VERIFICATION AND VALIDATION -
(39)Varification and validation plans by the rasponsible project 7
organization shall esploy mathods such as inspection, anslysis, 4915.0

demonstration, and tast to assure that thes softwars sdecuately and
corrsctly performs all intandad functions, and that the software doas not
perform any function that sithexr by itsalf ox in combinatioa with other
functions can degrade the antirs system.
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($0)Varification and validatics activitiss ahall be planned and pesformed vl 5.0
selative to specific lhardware coafigurations. (41)The amocunt of Jf.\
verificatios and validatios activity shall be determined by the typs and ?
complexity of the scftwars. (42)Prior to use for a licsnsing activity, v u‘ 5.'0
verificstion and wvalidatios of the final versioa of the software product -
shall be accomplished by an indepandent individual oxr organization, one o
who did not work oa the original software, (43)Ths results of all 42 ;,o
verification and validation activities shall bs documsnted.
(44)Verificatios and/or validation of computer softvare should be. s 5- 0
performed in two stages:
1. by the individual genarating or modifying the softwars 44 5.‘0
v |
2. By an independant individual or crganization, ons who did not work on 141'"
the original softwaxe. . H" G
-
(45)The first stage should lavolve activitiss (i.e., iterations of tests e 1 RX .
and” runs) to arxive at a final product. {46)It is not required to document all y¢,“
of the activities performed to satisfy the scftwvare developer.
-
¥¢} 5.0
. 5.1 VERIFICATION
(47)Verification activities shall bs integrated into all applicabls phaszes v 1{1 f'
of the softvars life cycle and shall be parformed to an extant propertional te ]
the critical inrportance of the softwvare. (48)Software verificatioa shall be ‘/ 5. ’
performed to assurs that the softwacs requiremsats are implemantsd ia the L | 7 ’
softwars design, and the software design is Iisplumented is code,
{¢9) appropriate methods such a» inspection, analysis, test, or demcnstration 7 4 - I b
aball ba applied to accomplish verification cbjectives, 1 3
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3.2 VALIDATION

(30)validatios activities are performed to damonstrate that the model as
enbodied in the oomputer softwars i3 a corrTect represeantatioa of the process
or system for which it is intended. (S1)This is accomplished by comparing
softvars results against verified and traceabls data obtained from laboratory
expeciments, field expariment ox bssxvations, or is aitu testing.
{52)Specific sets of data used in the validatios process shall be identified
and justification sbhall be made fox their use.

(53)then data ars not available from: the sources mentioned above,
altarnative approaches used shall be 4 ted. (S€)Alt ive approaches
may include peer review and comparisons with the results of similar analysis
performed with verified softwars. (35)The results of softwars validatioa shall
be documanted.

6.0 SOFTHARE CONFIGURATIONM MANAGEMEXNT

(SHA software configuration management systen shall be established to
assur§ positive identificstica of scftwars and control of all scftware
baseline changes. .

6.1 CONFIGURATION IDEXNTIFICATION

{ST)A configuration baseline shall be identified at the completion of each
major phase of the softwars developmant cycle. (38)Approved changes to a
‘bassline ahall be added periodically to the baseline as updates., (59)A
baselins plus updatas shall specify the most receat software coanfiguration.
(60)Opcates shall be incorporated inte subsequent baselines. (61)Both

v 51

r 52

7 57

v Y
7 6o
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baselines and updates shall be dafined by their oommpoaition of softvare
configuration itwms,

{62)A lsdeling system for ooafiguratioca items shall de isplemanted thati
o Uniquely identifies sach configuratios item or versioa nuxbes.
o ldentifies changes to configuration items by revisioa,

© Places the configuratioa item is a relationship with other
configuration items.

$.2 CORFIGURATION CHANGE COMTROL

(63)Changes to bassline softvare oconfiguratioa items shall be formally
documsnted. (64)This o atios shall ia s dascription of the change,
the identificstion of the originating organization, the rsticsale for the
change, and the Aidentificatios of affectsd Dbaselines and software
configuration items. (63)The change should be Sfoomally evaluated by a
qualified individusl or organizatios with the ability to approve or disapprove
the proposed change. (66)Assurance shall be provided that caly authorized
changes ars made to softwars basslines and software configuratiom items.

6.3 CONFIGURATION STATUS ACCOUNTING

(67)The informaticn that is nesded to manage software configuration items
ashall be »@ecosded and reported. (68)This informatiom shall include a listing
of the approved configuratioa identification, the status of proposed changes
to the oonfiguration, the implemsutatics status of approved changes, and all
informstion to support the functions of configuraticn identification, and
congigurstion control.

. 63| 6T
v ] 7T
vas|eT
vil .- v
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7.0 DOCTMENTATION H’7
(69)Minisms acceptable 1lifecycls documentation of computsr software | 61 7-0
developed oX modified for use om ths Yucca Mountaism Project sball be specified .
in each participants software QA plan(s). (70)The documentatios provided shall v 7.0
describe the following, as applicable. (71)Additional documsntation may alse
be Jidentified in the software quality assurance plaa for sach Yucca Mountsis
Project participant’s softwars project. ’ ,/ 7’ 7-0
7.1 SOFTHARE REQUIRDMINTS SPECIFICATION
(712)A specific capabllit’otuttmmboaﬂodnm&y“ V?t 7"
its achievemsnt cam bs verified by a prescribsd method. (73)Software
requiremants documentatioa shall outline the requirements that the proposed 3 7’
softwars must fulfill. (74)Ths requirements shall address the followings Vv 7 *
© Functionality - the functions the softwars ars to parform, - 74 7. ]

o Pexformance - The time-related issues of scftware operation such as
speed, recovery tims, zesponss time, eto.

o Design constraints imposed on implamestation - any slements that will
restrict dasign options.

o Actributas -~ nort.ﬁn—:olu.d issuss of software cperatioa such as
portability, corxactness, security, maintainadbility, ste.

o [External Intscfaces - intsractions with other participants, hardwars,
and other softwars.
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7.2 SOFTWARE DESIGH DOCUMIRMTATION

{15)Scftware dasign Jdocumentatiom is a document ox saries of documents
that shall coatain:

A dascription of the major components of the software desigm as they
relate to the requiremsnts of the software requiremants specificatioa,

A technical description of the scftwaxe with respact to control flow,
data flow, control logis, and dats atzucture. .

i description o©of ths allowable and tolerabls ranges for inputs and
outputs.

The design described ia a manner that is easily traceable to the
soltwvare requirsmants.

Code assessment and support documantatioa and descriptions of
mathematical wmodels and numerical methods as required Dy MRC
publication mnq-osss.

Continuing documentatioa, code 1listings, and .ot'c;nn summary forms
as required by NUREG-08S6.

7.3 SOFTWARE DMPLEMENTATION DOCRMENTATION

(76)Any design changes made to the requirement and design phase documants
shall be assesssd a3 to the izxpact om the dasiga. (77)The revised Tequizement
and design phase documents shall be reviewsd to the same level of review a»
ths original documents. (78)The results of this phass should be the basis for
the softwars verification and validatios plan(s).

- 75

H-38

13
13
73
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7.4 SOFTRARE VIRIFICATION AND VALIDATION DOCUMEMTATION (TEST) }[. 7
(19)Software verification and validstion docusestation shall include a v 1) 24
plan that describes the tasks and criteria for socosplishing the vecificatics - ’
of tha spoftwars in each phase, and the validation of the software. (80)The 9 N
documentatios shall also specify the bhardwvars and system scftwars v 90 7
configuration pertinent to the ascftwvare. (81)The documantstion shall be [
organized in a manner that allows traceability to both the asoftware l‘),‘
requirements and the software design. (82)This documentatiom will also inciude v 8 ¢

a report on the zesults of the sxecution of the software verification and
validation activities. (83)This report shall include the xesults of ald o St 7")‘
Teviews, audits, and tests, and » summary of the status of the software.

v ﬁ 7’*
7.5 USER DOCOMENTATION
(34)Ussxr documsntation shall be prepared is acoordance with NOREG-0856 and -
- shall include s descriptica of: v 8175

© Program considarations, opticas, and initialization prooedures.
* 0 Aaticipsted arroxr situations and how the user cam correct them.

o Intermal and external data files, their inpuc sequence, structures,
units, and ranges.

© Input and output opti..s, defaults, and formats.

0 System interface features and limitations, .o




N

~

_7/‘&\ —
| QA COMPLIANCE Rx..cW CHECKLIST M“;}g:'"“
2

Page 27 of _____

. Review

Review Results Jrganization’s Resolution Dispo.

. . ) Sat - |Unsat -

Revisw Requirements per NNWSI/B88-9 Rav. 2 Para. No. | Para. No. - Comments Act.|Rej Reason Acc [Res

o Informstion for cbtaining user and maintenance support,

e Sample problems.

{8S)Raviews of softuare developmant activity shall be parformed as sach
1ife cycls phase is cospleted to the plat and integrity of sach
phase of developmant. {(86)The procedures used for reviews shall identify the
participants and their specifis responsibilities during the review and ia the
preparation and distributioa of the review report.

(87)The documsntation for all reviews shall contaia a3 vecord of review
commants, 8 plas, and timstabls for the resolutiom of ths review cammects, and
the psrsonnal responsible for this reselutios,

(88)After xeview comnents ares resolved, mwmmm
updated and placed undez configuration manageocsnt,

8.1 SOFTRARE RECUIREMENTS REVIEW

(8% The review of softwars requirmvents shall bs performed at the
conpletion of the software requir J tation. (90)This revisw shall
assuze that the requirements sres complste, yerifiable and consistent. (31)The
review shall also assure that there is sufficient detail available to corplate

" the software design.

v %
v B

v 71

v 99

v 7
v 9o
v 9
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8.2 SOUrTHARE DESIGH REVIEN “‘ 10
(2)The softwars desiga review will be held st the cospleticm of the v 1t 9.2
softvare dasign documentation., (93)This zeview shall svaluate the techalcal
adequacy of the design approach, and dssurs that the desigm answers all ths -
requiremsnts in the requiremants documsntatica. (94)The ocomplexity of the v 43 g'z
software design may requirs the performance of twe design reviews; one at the
completion of the overall softwars architecture, and the second at the o 74 ?lz
completion of the total desigm.
3.3 SOFTORR DFLIDMINTATION REVIEW
(95)The software hpicuattt.lo. review is an evalustios of ths completed v f‘ 8‘ 3

Tequirements, design, and izplementation proocsss pzior teo indepandant
verification and validatioa.

8.4 SOFTWARE VIRIFICATION AND VALIDATION REVIEW

(96)The softwars verification and validation review is as evaluatioa of
the adequacy of verificatioa and validatios plans or procedurss and completed
software verificaticn and validatica activities. (97)Ths review results in an
approvil of verification and validation documsntation.

9.0 DISCREPANCY REPORTING AND CORRECIIVE ACTION

(98)A formal procedurs m software discrspancy rsporting and corxrective
action shall be established. (99)This discrepancy reporting system shall be
integrated with the configuratios managenent system to assure fomwal
procassing of discrepancy resolutions.

v 96

v {1

v {5
17

g4

L ]

9.0

B
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(100) Softwvars discrepancy reporting sad corsective actics procedures shall v 100 ?.D
assure that, as » minimom:
o Dafacts are documented and corrected.
© Dafects are assessed for criticality and ispacted ass previous .
applicaticos. ‘
© Corrections are xeviewed and approved before changes te the software :
configuration are sade, ’ ;
o Prevantive and corrective actions provide fox appropriate |
notitication of affected organizations. 1
f
10,0 MEDIA CONTROL AND SECURITY ﬂ'”
(101)Physical media containing the imsges of scftware shall be phyoiuuy v Iﬂl Io: O .
protacted to prevent their inadvertest damage or degradatiom. :
L
R 11.0 mm SOFTVARE ‘
v | -0
{102)Procedures shall be established for coatrolling the transfer of
computer softwars from aa outaida’ source te & user orgsaization and from s 0
user organizatios to an outside requesting organizatica. (103)Softvars v 13| 4. .

transfer requests of the organizatica (or purchases) from am outside souxce
shall include appropriste criteria to snable the softwvare received to comply,
as such as possible, with the requiremants of this QA Plan and the neads of

- . - - - . s -
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code input data including data bases and original sources/refersnces of and
assrgticns used to obtala such data, code desigm, user’s and/or cpexation
manuals, verificstion/validatios test results and/or hand calculations. I"' "L

(112) Technical calculstions vusing softwars shall bs perfommad with “‘1; 12.0
applicsble corputer codes and with software operating procedures defined ' :
sufficiently to allow independant repstitioca of the entire cowputatioa.

(113)Controls shall be established for gensrating and documanting software v ”3 [2.0 *
used to parform techaical calculatiocas. (114JALl auxiliary softwars used
should be included im documentatica of technical calculations performed and
should be included in indepsndsnt revisw as part of the calculatioa. VH“ 12.0

(njm applications of computer scftware shall be independently reviewed . '
and approved te assure that the softvars selscted is applicable to the problam ”; Iz_a
being solved and that all input dats and assurptions ars valid and traceabls. v
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AFPRDIX 3
FEQUIRDMENTS YOR THE IDENTIFICATION OF ITIMS d i I‘ ‘

AND ACTIVITIES SUBJICT 1O QUALITY ASSURAKCE REQUIRDMDITS

1.0 GDIRAL

This Appendix provides requiremsnts for identification of structures, systems
and components isportant to safety ia the pre-closure phase and for identife
itication of the barriers important to sasts isolation ia ths post closure
phase which are to be listed oo the "Q-List®; and for identificatica of those
major activities conducted during site characterizatioa, constructioa, oper-
ation or closure that relate to nstural barriers important to wvasts isclatioca
and which are to be listed ca the Quality Activities List.

2.0 QOALITY ASSURNICE CRITIRIA FOR LICINSING

The purpose of ths geologic repository program is te p tly disp
of high-level nuclear wasts. Ia order to cbtais a 14 Loz aipt and
possession of radicactive material at tbe geologic repository, it must be
demonstrhted that the repository system will functiom as required te protect
health and safety cof the public and tbe savironment. Requirements for
licensing a rxepository to meet this goal are specified in 10 COR Parc €0,
These raquirements describe the pexfommance abjectives and other techanical
czxitsria to assure safe operation during waste srplacement and retrieval (if
necesasaryl, as well as sffective containment and long-tem isclatioa of vaste
following pemmanent closure of the geologis repository. The QA lavel I
requirements of this COA Plan specify the QA program for these items and
related activities isportant to safety and/oxr waste isolation to assure that
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their echaracterization, design, ocoanstructicn, and operaticn cosply with the
requiremsnts of 10 CYR Part €0.

2.1 CUALITY ASSURANCE CRITEIRIA FOR THE Q-LIST AND QUALITY ACTIVITIES LIS?

The QA Level ¥ requiramants of this QA Plan apply to items and ectivities
isxportant to safety and/or wasts isolation. As derived from 10 CFR Paxt €0
{60.152), this QA program is based on the 18 cziteria of 1C CFX Part SO
Apeadix B. Thase criteris address, in general terms, the basic slasmants ¢f s
QA program, such a&s crganization, design 1, tast 1, inspectica,
and Tds manag t As soted in 10 CFR €0.132, thess criteria are
supplenanted a3 secessary to mest the specific sequiremsnts of the repository
progran. In addition to the QA Lavel I requiremsnts of this QA Plan, itans
ixportant to safety and wasts isclation are subject to the design eritaria of
30 CTR €0.131() and €0.133 zespectively.

2.2 CRITERIA FOR MOR-O-LIST ITEMS

Certain items that are aot dsportant to safety and/or wste isolation
shall alsc be addressed in the A spplication to dewcnstrats compliance
with 30 CrR Part 60 gzequiramsnts such s those associated with msating the
design criteria contained in 10 CTR 60.131(a) for protection ef worker health
and ssfety. While thass items are mot subject to the OA Level I requiremscts
of this, GA Plan, GA lavel II zequirssants shall ba spplisd. Additional
guidance Zzelatad to this subjsct can be found in WREG-1318, (Apxil, 1988},
paragraph S.1(b). ‘

i




QA COMPUIANCE REVIEW CHECKLIST

K-QA-030

Jj_{lm
Page 237 of
Revew
Review Results Organization’s Resolution Drispo.
Sat. - |jUnsat - :
Review Requirements per NNWSI/88-8 Rev. 2 Para. No. | Para. No. - Comments Acc. [Reij. Reason Aci: {Rey
-
It

2.3 DATA MOT COLIZCIYD QWDER A 10 CFR 60 SUBPART G OA FPROGRAM

4All data collecticn, interpretations, analyses, and othar work to be uwsed
to support f£indings zelatad to ixportant to safety and/er wasts isclation in
the licensing proocsss ghall be technically and procedurally defensible.
®Existing data® shall be qualified in scoordance with the requirements ef
Appandix & of this QA Plan. In addition to existing data, some materials that
msay be important to safety and/or wasts isolation msay slresady have been
purchased prier to implemestation of a 10 CIR 60 Subpart G QA Program.
Supporting docamntstion on these materials (e.g. the tachnical specifications
and QA gecords) shall bs reviewsd to detarmine whethar they mest the technical
and QA requiresmats for their designated function. If mot, they shall be
‘*qualified” for uwse to assurs they will perform their intended function.

3.0 IDENTIFICATION OF TTEMS DMPGRTANT 7O SATZTY

Items important to safety srs those items essential to the prevestion or
mitigation ef an accident that eould result in & zadlation doss to the whole
body, or any organ, of 0.5 rem or greater at or bsyond the searest boundary of
unrestricted arsa at any time until the completicn of parsanent closure {10
Ccrx  €0.2). She 0.5 zem value is, thersfore, the thrsshold for determining
what’ structures, ay ., and comp ts shall be en the Q-List as items
important to safsty. The rationsle for placing a system, structure, o
component on the C-list is to provide sdded assurance, via application of
zigorous OA/QC and design requirmments, that they should perform their
designated function. ’
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3.1 Probabilistic Risk Analysis (PRA} msy be waed to the extant practicable,
to support the fdentification ef structures, systems, and ecaponents isportant
to safety in the license application. Use of this spproach for the operaticns
phase of the MLN program is consistent with the approach prescribed by the EPA
standard (40 OR Fart 1%1) for the overall asystem contairment following
erplacemant of waste ia & geologic repositery. In casas whars data are
limited, engineering Jjudgment and rvative bounding assurptions shall be
veed, [~ tive pticas shall include non-mechanistic failures whers
information and/cr expsrisnce axe not adequate to reliably detemmine fallurs

wodas and accident scenacics. Howsver, sca-mechanistic failures seed mot be -

considared where failurs modes and mechanisms are understood and failurs xates
can be determined,

. 3.2 Oparator actions or errors which could initiate accidents ghall be
fidentified in PRAs or other analyses, These shall be controlled to minimize
the probabllity of o . Otbtrlct_ivitiul&Mmaubj.ctuMuwl
I requirements, such as designing, dinspecting, and purchasing will not be
identified in PRAs but shall be controlled in sccordance with QA Level 2
Taquirements.

3.3 PRAS shall utilize the following techniques:

3.3 System wmodeling to depict the corbination of safsty function and
system successes or fallures which constitute accident scenaries. Two
msodeling techniques which may be used are event tres analysis, which
identifies the q of ts that say result in an accidant, and fault
tres analysis, which determines bhow failures 4a safety sy may .
Soth techniques are analytical tools which organize and characterits potential
sccidents in & methodical sanner.
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An event-tres defines a comprehensive set of accident sequences that
encompasses the effects of all gealistic and physically possidble potential
accidents. By definition, an initiating event is the beginning point in the
ssquencs., Hance, & comprebensiva list of sccident-initiating svents shall be
compiled to ensure that the event trees gproperly depict all important
saguences. )

A fault tres sxamines the wvarious ways in which a system deaigned to
perform & safety function can fail., Each safsty system idantified ia the
event tres as involved in an asccident shall bs sxamined to determine how
failures of corponents within that system could cause the fallurs of the
antire system. ’

If fallure of a mitigating system could coatribute to an off-sits dose,
individual components within the mitigating system shall be reviewed, using
fault tres analysis, to determioe the effect of their failurs en performance
of the overall system. For exampls, individual cowponacts in the wentilaticn
system vhich may nesd to be analyzed include dampers, motors, and filters.

3.3.2 Consequence analysis of accidant scenarics identified in event/fault
tres analysss to determine the amount and kind of radionuclides which may
seach the wunrestricted arsa and contributs to an off-sita doss. Consequence
snalysis includes identification of a source temm for fadicactive relsases and
evaluation of mechanisms for movemsnt and deposition of radicactive materials
released from the EIN facility. The energy, magnitude, and timing of
.zadiological zeleases rmesulting foom wvarious accidents shall be considered in
this analysis.
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3.3.3 Analysis to assess the effect of uncertainties in the dsta base and
uncertainties arising from modeling assumptions on the PRA findings. The
insights gained 4in ths analysis sbout features that ars significant
contributors to risk ecan provide qualitative wundarstanding into aystem
parformance.

Aditional guidance related to the assessment of pre-closurs accidents can bs
found in NUREG 1318, (April), 1988), paragraph $.2(a).

3.4 REDONDANCY

The uss of redundant structures, systems, and components is s method of
providing asdditional assurance that secessary safety functions will be
perforxad if an accident occurs and that the accident dose limit will not bs
excesded. Iz & redundant eystem, the failure of one train of the systea shall
sot comprise or pravent the associated safety function from being performed.
for the high-lavel waste zxepository, 10 CFR €0 [€0.131(b) (5) (11)]) addresaes
requiremants for redundancy. The itens meeded to provide zedundancy of ftems
isportant to safaty ahall also be on ths Q-List.

3.5 USE OF PREVIOUSLY ESTABLISEED GUIDELDMNES AND STANDARDS

¥ahy guidelines and standards have besn daveloped in the suclear power
reactor program and other nuclear prograxs which way be applicable for tde
geologic repository program. For example, there are regulatory guides
covering design basis earthquakes, floods, and tornado wind welocities which
may be used in the design of the NLN facility and developing the Q-List.
Khile some of thess guidelines and standards say mot be directly spplicable to
s geologic iwpositoxy, thay shall be considersd to the extent practicable, to
eliminate the nesd to davelop new approaches.
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3.6 RETRIZVAL I""
The option for retrieval of waste is sddrsssed as & perfommance ebjective
in 10 GR 60.111 (), If zetrieval is found to be mecessary, analyses of
retrieval opsrations shall be conducted st that time, to identify C-List items.
-5

4.0 IDENTIFICATION OF ITEMS AND ACTIVITIZS DMPORTANT TO WASTE ISCLATION

The term “important to saste isolation® gafers to engineersd and aatural
barriers that will bs relied on to mest the containment and isclation
performance objectives of 10 O €0 Subpart E. Four of the parformance
objectives for waste isolation after pammaneat closure are stated in 10 OOR
€0.112 and €0.113 and include:

° d [ 1 tine

L4

o waste package containment period
o saxisum yearly release rate from the anginesrsd barrier system

o the overall system performance objective in 10 CFR 60.112 for release of
radicactive materials to the accessible envircomant (the EPA standard in

40 CTR Part 191).

The items and sctivities important to waste isoletion shall include:

° Conponents of the enginesred barrisr system relied on to meet the
performance objectives.
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° Elemants of the matural barzier system (e.g., host pock, and geochamical
rzstardation characteristics) rellied on to swet the performance ébjectives.

‘e Activities necessary to demonstrate that the performance ebjactives will
be met, including collection of dsta to characterize the site o

pertormance of enginesred barriers. -

] Activities in the preclosurs phase that opuld effect post-closure
pezformance.

The Dbroad performance cobjectives for wasts fsclation provide some
flexibility in allocating credit among the various components ef the mstural
and enginesred barrier systems to mast each cbjective. For exasple, a 300 to
3000 year lifatime for the waste package might be achieved by a combination of
performance from each of the conponents in the wasts package or by & single
ocomponent, such as the canister. The allocation of performancs smong the
wvarious components of the asatural and enginesrsd barrier system for each
performance objective will provide the basis for detammining which barriers
sre. inmportant to waste isolation. Performance assssmmats shall be eonducted
on thess barriers to ascertain that those relied co will mwst the waste
isolation and containment performance cobjectives of 10 CIR Part €0. %The
initial allocations of performance will provide & basis for detemmining what
site characterization testing will be asseded. The initial allocations of
prtou'uno- among the barriers is 1ikely to changs bassd on the results of
pert ts using data collected during site characterization.

[

It 4is expected that most of the ‘data ecollected during the site
characterisation phase can potentially be used in the license applicatien
pert ts. During the early phase of charscterization in
particular, when little is known about tha site and the importance of data
characterizing it, data collection activities shall be controlled in
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accordance with the QA Lavel I gequirements of this QA Plan. Nowever, thare
may bs cases whare it is known that dats are sot needed for performance
assessments, or will be duplicated later 4n accordance with QA level I
requirements of this QA Plan and thersfors would saot have to be performed in
accordance with the CA Lavel I prequiremants at thiz tise. For example,
scoping tests or tasts to examine the feasibility and eppropristeness of &
data collection technique say not need to be parformed in sccordancs with the
QA Lavel I requiremants of this QA Plan.

3.0 SUBMITTAL REQUIREMENTS
5.3 LICENSE APPLICATION

A description ef the QA program to be applied te itess isportant te
safety and/or waste isolstion shall be submitted with the licanse application.
Tha submittal shall i{dentify the structurss, systems, and componants isportant
to safety and describs the analyses used ia this identification. It should
" also identify the barriers important to waste isolation £a1ling under the QA
progran and describe the evaluations used to fdentify these barriers [10 CTR
€0.21(c) (1) {ii)(C)). A Quality Activities List, as defined in Section 1.0,
should alsc be provided listing major site characterization, ALsolation,
opsratiocn, and parformance confimation activities under the QA program.

$.2 SITZ CHARACTERIZATION PLANS

The following information zelated to the Q-List should ba sutmitted in
the Site Characterisation Plan: )

° A description of ths QA program to be applied to items and activities
during the site characterization phase.




.. QA COMPUANCE REVIEW CHECKLIST

N-QA-030

12/88
Page 2 38-of ___
. fReview
Review Resuits Organization’s Resclution Drspo.
. . | Sat - ] Unsat -
Review Requirements per NNWS/88-8 Rev. 2 Para. No. | Para. No. - Comments Acc.| 3ej Reason Acc {Rej

?lans for developmant and implemntation of & QA program to deonstrate that

A preliminary @Q-List {dentifying gafor structures, gystess, and
cowponents ixportant to safety, enginesred barriers ixportant to wasts
isolation and the smtbodology used to develop the list.

A list of major site characterization pctivities (Quality Activities
List) and the QA requirements which spply te them.

A general description of the process by which the praliminary g-List will
be revissd as the design advances.

son=Q~List licensing requireswnts ars met should also be described ia the Site
Characterization Flan.

6.0 GRADED APPLICATION OF QA MEASURES

The 10 OR iomcmimnzsmhutuhqmwummm
should ba applisd to items and activities isportant to safsty and/or waste
isolation based on ocnsiderstions such as the following:

The inpact of malfunction or failure ef the item, or the izpact of
erronsous data associsted with data collection sctivities, on safety or

* waste isolation.

The oomplexity of design er tab;tntim of an item, or design and
implemen- tation of a test, or ths uniqueness of an item of test.

Tha special controls and surveillance ded over pro . tasts, and
squipment .

s
TG

1
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7 1
e The degres to which functicnal oosplisnce can be demonstrated by
inspection or test.
° The quality histery and degres of standardization ef the itam ex test,
Wote: Additicnal guidance relatsd to this subject can be found in WOREG-1318,
STECHNICAL POSITION ON ITEMS AND ACTIVITIES IN THE RIGH-LEVEL WASTS GEOLOGIC
REPOSITORY FPROGRAM SUBJECT TO QUALITY ASSURANCE REQUIRDMENTS® (APRIL, 1988).
-— __ 1 J — J —
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APPENDIX J

REQUIREMENTS FOR PEZR REVIEN

1.0 Genezal

This appendix provides the rsquirsmants regarding the spplicabllity ef

pesr IFeviews, ths structure of pear rsview groups, acosptability ot

peers, and the conduct and documentation of pesr reviews.

2.0 APPLICABILITY CF PEER REVIEW

2.1 (Q)A peer review shall be used whan the sdequacy of information (e.g.,
data, interpretations, test results, design assumpticas, ete.) or the
suitability of procedures and msthods easantial to showing that the
repository system meets or exceeds its performance requiremsnts with
raspect to safety and waste isolation cannct etherwise be established
through mtinq. alternsts calculations or zesfersnce to previously
established standards and practices.

2.2 (2)In general, the following conditiens are indicative of situations in
*uhbich a peer review shall be considered:

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

b. Decisions or interpretstions bhaving significant fspact en
performance assessment conclusions will be made.

2.2
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2.3

Novel or beyond the state-of-the-art testing, plans and procedures,
or analyses ars or will be utilised.

Detajiled technical ecriteria or standard industry procedurss do mot
exist or are being developed.

Rssults of tasts are mot reproducidble or Fepestable.

Data or isterpretations are ambiguous.

Data adequacy is quutumbh-méh as, data may soct have been’

ulhctodhmlomﬂtbmutablhbodmm.

{3)A pesr reviev shall be used when the sdequacy of & eriticsl body of
information can bes established by slternats means, but thers is disagreessnt
within the ocognizant techaoical cosmunity regarding the applicadblility er

appropristensss of the altarnate msans.

3.0 STRUCTURE OF PEER REVIEW GROUP

{€¢)The oumber of pesrs comprising & pear review group shall vary commensurate
with the !'ououing:

A.

c.

The camplexity of ths work to be rsviswed.

Its importance to estsblishing that safety or waste isolation
pexformance goals are mat. :

The mumbar of technical disciplines involved.

J-2
2.9
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D. The degres to which uncertainties in tha data or tachnical approach
exist.
I. The extest to whbich differing viewpoints are strengly held within

the applicable technical and scientific commnity concerning the :

issues under review. J"z’ '!
3.2 (5)The collective technical expertise and qualifications of peer raview o { 3 A ?‘
group msmbers shall span the technical fssues and arsas involved in the work *
to be reviewsd, including any differing bodies ef scientific thought. {6)The
potential for technical or eorganisational partiality shall be minimized by > c 3.1&
sslecting pesrs to provide a balanced pesr Teview group. (7)Technical areas
sore central to ths work to - be reviewsd shall receive proportionally more pve 7 :'1,
representation in the peer peview group.

4.0 mﬂ.ﬂ‘l OF PLERS

4.1 (8)The technical qualification of the pesr reviewsrs, in thely review r T4 .4
areas, shall bs at least equivalent to that mesded for the original work under
.review and shall be the primary consideration in ths sslection of pesr o 4,
reviewars. (9)Cach pear shall bave rscogunized and werifiable technical " ‘ v
credentials in ths technical areaz that the pesr has bean seslected to review.
4.2 ¥10)Menbers of the peer rsview group shall bs independent of the origiaal -/,0 4"
work to be reviewsd. (11)Indepandence in this case msans that the pesr was not
involved as a participant, supervisor, technicsl reviewer, or sdvisor in the /’l q.‘&
work being reviewed, and to tha extent practical, has sufficient freedom from .
funding considerstions to assure the work is ispartially reviewed. (12)In soms
cases (i.e. funding considerstions) it may be difficult to mest the /11’ [T ¥
indspendance critsris without geducing the tachnical quality of the peer _s
geview. (13)%hen the independence criteria cannot be mst, a documnted v 13 @
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:
8.0 PEYR REVIEW PROCESS .\'3
$5.1 '(lt)ti.nco the peesr review process say vary from case to cass, & pesr 'd 5"
review plan shall be prepared prior to initiating & peer zeview. (13)The pesr
review plan shall describe the work to be reviewed, the size and spectzrum ef _ il 51 -

the peer zsview group, and the suggested mathod and scheduls pecessary to
produce & peer review rsport,

$.2 (16)The peer review group shall evaluate and report eas - i 5. 1

s. Validity of assumptions.

b. Alternats interpretatiocns. .

¢. Uncertainty of results and qu i i ct. : Jo
d. Aappropristeness and Limitsations of msthodology and procedures,
e. Adequacy of spplication.

£. Accurscy of calculations. .

oh. Ad y of requi ts and oriteria.

b}

g. Validity of conclusiocas.

(17)Documentation shall be prepared to indicate ths results of mestings, /n ‘5, 1
deliberations, and activi:ies of tha peer geview process. /
Y} ’{*"‘
P
P
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€.0 PLIR REVIEW REPORT

€.1 (10)A report documsnting tha results ef ths peser rsview shall be prepared
and issuved wunder the direction of ths pesr Feview group chairpersoan and shall
be signed by each peer review group mamber. (19)The pesr review rsport shall
include the following:

&. A clear description of the work or issus that was peer reviewsd.

b. Coaclusions reached by the pesr review process.

c. Individual statemsnts by peer rxeview group masbers nanu!un»na.

disssnting views er sdditional cosments, as appropriats.

d. Listing of the peers and the technical qualificaticn and evidenoce
of independence for each peer, including potential techaical and/ex
organizational partiality.

Note: Additional guidance related to this subject can be found in NUREG-1297,
SPEER REVIEW FCR NIGH LEVEL WOCLEAR WIASTE REPOSITORIES® (PEBRUARY,
uuuuuu

v 19

J-3
[}
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APPRNDIX K

FORMAT AND CONTENT REQUIRDMENTS FOR SCP STUDY PIAN

1.0 e end Cbjectives of Studies: K-t
1.1 (1)Describe the information that will ba cbtained in the study. L1
Sriefly discuss how this information will be used; and

4

e
1.2 (2)Provide tha rationale and juatification for the information to be
cbtained by the study. (3)1t can ba justified by: 1) & performance goal and & 2l /72
confidence level in that gosl {developed via the perfommance allocation -
mnwmﬂumtwhb:umdmmhml@nI)Id.liqn 3 v
goal and a confidence level in that goal {design goals beyond thoss rslated to b
performance issues); 3) dirsct Federal, Stats, and othar zegulstery -
requirements for spscific studies. (4)%here ralevant performance or design
goals actually apply st a higher lavel than the study (e.g., whears the goals u
apply to & group of studies), describe the ralationship between this study and v

that higher level goal. -
2.0 Rational for Sslected Study:

T

2.1 (S)Provide the raticnale and justification for the selected tests and vslal
analyses {including standard tests). (€)Indicate the altarnative tast and
snalytical methods from which they were sslected, including cpticas for €ype [V g
of test, instrumantation, data collection and recording, and alternstive l( 2.
analytical spproaches. (7)Describe the advantages and limitstions of the
various fons; and

- e
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2.2 (8)Provide the zationale for the sslectsd aunber, location, duration, and
timing of tasts with consideration to wvarious sources of uncertainty {e.g.,
test mwthod, interference with other tests, and estimated paraseter
wvariability). (5)This rationsle should s)so idantify reasonable alternatives;
susmarize resasons for not sslecting thess alternatives, and rsferencs if
available, reports shich evaluate alternatives coasidersd.

2.3 (10)Describe the constraints that exist for the study, and explain bhow
thess constraints affect sslection of tast methods and analytical spproaches.
{11)Factors to bes considered include:

)

b)

d)

s)

Potential impacts on the site from tasting;
Whather the study neseds to similate zepository conditions;

Saguired accuracy and precisicn of parameters to be smasuzed with
test instrumentations

Limits of analytical methods that will use the fnformation from
the tests?

Capability of analytical msathods to support the stwdys

Time required versus time available to conplete tbe study;

The scale of the phenomana, especislly the limitstions of the
equipment relative to the scale of the phancoena to be ssasured

and ths applicability of studies conducted fin the laboratory to
the scale of ths phenomsna in the field;

9

gy
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b) Interrelationships of tests involving significant interference
with othar tests and how plans have bean designed er sequenced to
address such intsrference; and
1) Interzelationshipe Anvolving significant interference among tests
and EST design and construction, as approprists (refer to Section
8.4 of the SCP or its zefereunces for specific EST design informa-
tion)/
3.0 Description of Tests and Analyses: k‘ z
3.1 (2)Sisce studies are comprised of tests and analyses, provide for sach “I1t <. 1
type of test: o ’

a) Describe the general spproach that will be wsed in the test. .
Desczibe Lkey paranaters that will be ssasured in the tast and the
experimsntal conditions under which the test will bs conducted.
Indicate the mumber of tasts and their locations (e.g., spatial
Jocation relative to tha sits, ISF slaments, sepository layocut,
stratigraphic maits, depth, and test location)?

b) Susmarizs the tast thods . Bat any standard p -
(e.g., ASTH, API) to be used. If any ef the proosdures to be wsed

* ara mot standard, or if & standard procedurs will bs modified,
sommarize the steps of the test, bow it will be modified, and
reference the technical procedures that will bs followed during
the test. If procedures are aot yst available, indicate when they
will be asvailable. Indicate the level of quality assurance and
provide a zationsle for any tests which are mot judged to be QA
level 1. Reference the spplicable specific QA requirsmeats that
will be applied to the tast;
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1)

Specify ths tolerance, accuracy, and precision required in the
test, whars sppropriate;

Indicats the rzange o¢f expectsd results of the tast and the basis
for thoss expected pesults:

List the equipmect Fequired for the test and describe briafly any
such equipment that &s special;

Describe techniques to be used for data reduction and analysis ef
the zesults;

Discuss the reprssantativeness o©f ths incluoding why the test
results are considersd rspresentstive of future conditions or the
spatial variability ef existing conditions. Alsc indlcats limit-

stions and uncertainties that will apply to the use ¢f the results;

Provide illustrations such as maps, cross sections, and facility
design drawings to show the locations ef tssts and schamatic
layouts of tests, and

Relationship of the test to the set performance goals and
confidence levels. ’

3.2 (33)Tor each type of snalysis:

a)

State ths purpose o©f  the tn.'l'lylh, indicating the testing or -

design activity baing supported. Indicate what conditions er
environments will be evaluated and any sensitivity or uncertainty
analyses that will be parformed. Discuss the relationship ef the
analysis to the sst performance goals and confidence levels:

k3
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b) Dascribe ths wmetbhods -of analysis including asny analytical
expressions and axmarical modals that will be employed;
¢) BRaferance tha technical procedurss docussat that will be followed
during the analysis. If procedures are sot yet availabls,
indicate whan they will Dbe available. Indicate the level of
quality assurance that will be applied to the analysis and provide
a rationale for any analyses that are act judged to bs OA lavel 1.
Saference the spplicable QA requiressats.
d) Identify the data input requiremsents ef the analysis;
e) Dascride the expected output and accuracy of this analysis; and
£) Describe ths zepresentativeness of the analytical approach {(e.g.,
with respect to spatial wariability eof existing conditions and
future conditions) and indicate limitations and uncertainties that
will apply to tha zesults.
4.0 Jpplication of Basults: k-5
¥
4.1 {(14)Briefly discuss where the results from the study will be wsed for [‘l h"#
thc.ux':pottotom:ltmchrf as nt, design, and charact-
arization studies) k'.l‘
g
4.2 (15)For pert o uses, Tefer to specific performance F 3 ‘{'1,
sssessmant enalyses (described in Section §.3.5 of the $C?) that will wase the N
ing jon produced from the studies described adbovs, and refer to any wee of
ths sesults for modsl validatioa:
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4.3 1€)Tox design wasas, pafer to , or dascribe, whare the iaformation
from the study described above will bs wsed in comstruction equipmsst design
and dovelopment, and eaginesring eystem design and development (e.g., wasts
package, vepoeitory anginesred barriers, and sbafts aad borsbole seals);: and

8.4 1M res charactarization uses, refer to, or describe, wbare the
iafermmtion from tde study described above will be wsed in plasning ether
characterization activities.

$chedule and Milestones:

$.1 Q18)Provide the durations of and interrslaticaships among the
- priscipsl sctivitiss asscciated with conducting the study (e.g., Preparaticn
of test procedures, Test swt-ups, testing dats ssalymes, preparstion of
seports), aad indicate the key milestonss includiag declsios poiats associsted
with the atudy activitiess

", 8.2 (19)0sscribe the timing of this study salstive to other studies and
ethar program sctivities that will affect, eor will be affected by, the
‘schedsls for eampleticn ef the subjuct study; and

8.3 (20)Dates for sotivities er amilestenss including durstions and
iater-celationships, for the study plans will be provided. Thees should
Teference the master schedules provided in Section 6.5 of the 5T,

&

6.7

5%

—




