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QUALITY ASSURANCE PROGRAM PLAN

PREFACE

This document is the fifth revision of the Yucca Mountain Project (YMP) U.S.
Geological Survey (USGS) Quality Assurance Program Plan (QAPP).

This YMP-USGS QAPP is a requirements document that was developed from the quality
assurance (QA) requirements imposed on the USGS for YMP activities by the Yucca
Mountain Project Office (YMPO), U.S. Department of Energy (DOE). Accordingly,
this document establishes the QA requirements that are applicable to the USGS and
its supporting organizations.

This revision incorporates changes to YMP-USGS QA requirements developed since the
issuance of NNWSI-USGS-QAPP-O1, Revision 4. Changes may include additions to or
deletions of past requirements. Other than minor and/or editorial changes, line-

| by-line revision indicators (change bars) are used in this document to note the
I location of changes. In addition, the major or most significant changes are
I described below:

o Nevada Nuclear Waste Storage Investigations (NNWSI) was changed to Yucca
Mountain Project (YMP) except as used for historical reference.

I o Waste Management Project Office (WMPO) was changed to Yucca Mountain Project
I Office (YMPO).
I

o References to Office of Geologic Repositories (OGR) were changed to Office of
Civilian Radioactive Waite Management (OCRWM).

o The Statement of Policy has been revised to better reflect the Director's
support of the YMP-USGS Quality Assurance Program.

o The Introduction has been updated to show current USGS organization for
| implementation of the YMP-USGS responsibilities.

o Section 1 was revised to allow the individual with overall responsibility for
the QA Program to have other responsibilities provided that "full-time",
dedicated personnel have been assigned to adequately fulfill QA responsi-
bilities.

I
o Section 2 was revised to establish requirements for regular QA Program status

reporting and readiness reviews.

o Section 2 was revised to add a requirement for non-technical implementing
procedure submittal to YMPO for review and approval prior to implementation.

o Section 2 was revised to clarify the term *primary data". Deletions were
| made since Appendix G was added to expand requirements for qualification of

existing data.

o Section 2 was revised to provide commitment to meet the guidance of NUREG-
1298 and NUREG-1318.
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o Section 3 was revised to clarify and expand the requirements for scientific
investigation planning documents, including OCRWM review of Study Plans.

o Section 3 was revised to include requirements for scientific investigation
data interpretation and analysis.

o Section 3 was revised to expand the requirements for technical implementing
procedures.

o Section 3 was revised to include requirements for the verification of
scientific investigations.

o Section 3 was revised to revise and expand the requirements for software
quality assurance.

o Section 3 was revised to clarify design input requirements.

I o Section 3 was revised to commit to the requirements of NUREG-1297 (Feb.,
1 1988) for peer review. Accordingly, peer review requirements were deleted
I from this section.

o Section 7 was revised to clarify the USGS exclusion from YMP/88.9, Section X
and XI requirements.

I o Section 15 was revised to remove the requirement for the USGS to process
nonconformance reports initiated by YMPO.

I
o Section 17 was revised to eliminate provisions for superseded records

I disposal. All records will be retained.

I o Section 18 was revised to require the documentation and monitoring of
} potential quality problems.
1
I o Section 18 was revised to add requirements for the evaluation of suppliers.

I o Section 18 was revised to require "root cause" determination for adverse
I audit findings.

o Appendix A was revised to update the Project glossary.

o Appendix F was revised to include site characterization to the list of
activities related to audit planning.

o Appendix G was added to delineate the requirements for qualification of
I existing data not generated under the control of the YMP-USGS QAPP..'0-- -

o Appendix H was added to delineate computer software requirements.

o Appendix I was added to delineate requirements for identification of items
| and activities subject to quality assurance requirements.
l

o Appendix J was added to delineate pese review requirements.

|o Appendix K was added to delineate SCP Study Plan requirements.
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QUALITY ASSURANCE PROGRAM PLAN

1.1 OVERVIEW

The U.S. Geological Survey (USGS) is one of the principal organizations partici-
pating in the Yucca Mountain Project (YMP) of the DOE's nuclear waste repository
program, conducting investigations and research on and adjacent to the Nevada Test
Site (NTS). The specific responsibility of the USGS is for site hydrogeologic
characterization including geologic, hydrologic, geophysics and geochronologic
investigations, and tectonic, volcanic, and natural seismic studies. The USGS
acts as the lead technical participant for the sLte-characterization drilling
activities and provides assistance to other Project Participants in areas of spe-
cialized USGS expertise.

One requirement for participation in the YMP is that a Quality Assurance Program
Plan (QAPP) be prepared to describe how the USGS will satisfy.the quality assur-
ance (QA), technical, and other quality-affecting requirements of the Project and
to recognize the importance of both radiological and non-radiological health and

I safety related activities. The establishment and maintenance of requirements and
I the implementing procedures necessary to fulfill those requirements constitutes

the QA Program. YKP-USGS activities affecting quality must be in conformance with
the 18 criteria of ANSI-AMSE NQA-1 and Federal regulations lOCFR60, Subpart G and
10CFR50, Appendix B, as specified for YMP Participants by the Project's Quality
Assurance Plan (QAP), YMP/88-9. This QAPP establishes the USGS requirements
needed for the YHP-USGS QA Program to be in compliance with YMP/88-9.

1.2 PURPOSE

To delineate the QA Program requirements governing quality-affecting activities of
the YMP-USGS in conformance with the 18 criteria of NQA-1 and Federal regulations
10CFR60 and 10CFRSO, Appendix B. as specified for YMP Participants by the Pro-
ject's QAP, YMP/88-9.

1.3 SCOPE OF COMPLIANCE

The provisions of this QAPP and its implementing documents apply to all nuclear
waste management quality-affecting activities performed by the USGS and to YMP-
USGS contractors not working to their own USGS-approved QA program.

I.4 ORGANIZATIONAL DUTIES AND RESPONSIBILITIES

The organizational structure, program responsibilities, levels of authority, and
lines of communication of the USGS staff performing work on the YMP are described

| below. All organization and authority presented herein is YMP-USGS Project-speci-
I fic and represents program relationships established to implement Project activi-

ties. The organization of the USGS with respect to the YMP-USGS and QA is shown
in Figure 1.
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YMP-USGS-QAPP-O1, R5
Page 3 of 68

1 1.4.1 USGS Director's Office: The Director is responsible for direction of the
I YMP-USGS. This management function includes responsibility for the YMP-USCS QA
| Program, including final USGS resolution of conflicts and disputes involving qual-
I ity arising from differences of opinion between QA Office personnel and techni-
I cal/administrative personnel. The Director may delegate approval authority of
I YMP-USGS governing documents to the Assistant Director for Engineering Geology.

I 1.4.2 YMP-USGS Technical Project Officer: The Technical Project Officer (TPO)
I reporting to the Assistant Chief Hvdrologist for Program Coordination and Tech-
I nical Sun=t has YMP-USGS programmatic and budgetary responsibility for technical
and administrative USGS and contractor personnel assigned to the YKP, including
responsibility for the implementation of the YMP-USCS QA Program. The TPO's
directional authority for scientific studies and personnel is described in Paras.
I1.4.4 and 1.4.5.

1.4.3 YMP-USGS Oualitv Assurance Manaeger: The development and verification of
the YMP-USGS QA Program is directed by the QA Manager. The QA Manager is inde-

I pendent of programmatic or budgetary constraints imposed by the TPO and reports to
I the Assistant Director for Engineering Geology for QA matters. The YMP-USGS QA

M Manager interfaces with the TPO and technical personnel on QA matters, as neces-
I sary, and is dedicated to QA for the YMP-USGS. The basic responsibilities of the

overall QA organization task are development of the QA Program, verification that
YMP-USGS activities are conducted in accordance with governing documents, and
implementation of specific QA Office requirements. In this capacity, the QA
Manager has the responsibility to:

| a) Serve as a focal point in developing and verifying the YMP-USGS QA Pro-
I gram;

b) Maintain liaison with Yucca Mountain Project Office (YMPO) management to
assure adequate compliance with the YMP QA Program;

I .-
I c) Provide and direct QA support (QA Office Staff) for the 'IMP-USGS;

d) Have review and approval authority as outlined in the QAPP and imple-
I menting procedures;
l

e) Have authority to stop work that does not meet QA standards; and

| f) Resolve conflicts and disputes between QA personnel and others. Further
I resolution of conflicts on QA matters between the QA Manager and the TPO

shall be referred to the Director's Office, and.-if necessary, the YHPO
Project Quality Manager (PQH).-:; - .

I 1.4.4 YMP-USGS Geologic Studies: YMP-USGS quality-affecting geologic activities
are performed by USGS Geologic Division Principal Investigators and staff. The
YMP-USGS TPO coordinates and oversees QA Program implementation through the Chief.
Office of Regional Geology. Geologic personnel are responsible for the
performance of assigned YMP-USGS tasks, including satisfying all technical, QA, or
other quality-affecting requirements specified in YMP-USGS plans, procedures,
contracts, purchase documents, or management directives.

1.4.5 YMP-USGS Hydrologic Studies: YMP-USGS quality-affecting hydrologic ac-
tLvities are performed by USGS Water Resources Division Principal Investigators
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and staff. The YMP-USGS IPO coordinates and oversees QA Program implementation.
Hydrologic personnel are responsible for the performance of assigned YMP-USGS
tasks, including satisfying all technical, QA or other quality-affecting require-
ments specified in YMP-USGS plans, procedures, contracts, purchase documents, or

| management directives.

4 1.4.6 YMP-USGS Governing Documents Approval: The QAPP, the Software QA Plan, the
Records Management Plan, and all Quality Management Procedures shall receive
review and approval by signature of the following YHP-USGS management personnel:

I USGS Director's Office, Assistant Director for Engineering Geology; USGS Water
Resources Division, Assistant Chief Hydrologist for Program Coordination and
Technical Support; USGS Geologic Division, Chief. Office of Regional Geolos YMP-
VUSGS Technical Program Office, YMP USIS TPO; YMP-USGS QA Office, YMP-USGS OA
Manager.

1.5 IMPLEMENTATION OF QAPP

I This YMP-USGS QAPP contains policies and requirements that shall be carried out by
I the USGS throughout the life of the YMP-USGS.

The QAPP identifies the systems, structures, components, and activities to be
I covered by the YMP-USGS QA Program. The YMP-USGS QAPP provides control over

activities that affect the quality of the identified structures, systems, and
components to an extent consistent with their importance to safety. The activi-
ties that affect quality are accomplished under suitably controlled conditions.
Controlled conditions include the use of appropriate equipment, suitable environ-
mental conditions for accomplishing the activity, and assurance that all prere-
quisites for the given activity have been satisfied. The QAPP also takes into
account the need for special controls, instruments and skills to attain-the re-

I quired quality, and the need for verification of quality. The YMP-USGS QA Program
provides for indoctrination and, as necessary, training of personnel performing
activities that affect quality to assure that suitable proficiency is achieved and
maintained.

1.6 EXCEPTIONS TO REQUIREMENTS OF YMP/88-9

The USGS is permitted by the YMP QA Program to exclude those portions of the YMP
QA Program requirements that are not applicable to the work undertaken by the USGS
for YMP. The exceptions to YMP/88-9 requirements made in this QAPP are summarized
hereafter:

1.6.1 Section 3 Scientific Investigation and Design Control: Because the USGS
performs no hardware design functions and has no responsibilities for repository
design, those specific provisions pertaining to design control, exclusive of
design inputs, are omitted from this QAPP.

1.6.2 Section 9. Control of Processes: The USGS scientific investigations are
controlled by technical procedures and document controls as specified by other
sections of this QAPP. Accordingly, controls in the sense of process control as
specified by this section are not pertinent to the YMP-USGS work, and the re-
quirements of this section are omitted from this QAP?.

1.6.3 Section 10. Inspection: The YMP-USGS does not include inspections in the
lOCFR50, Appendix B, Criterion 10 definition of the term. The elements of the
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USGS scientific investigations requiring "inspectionm related to receiving accep-
tance, technical and other reviews, and document compliance are covered by the
QAPP in other sections. Accordingly, the requirements of Section 10 are omitted
from this QAPP.

I.6.4 Section 11. Test Control: For YMP-USGS activities, tests are made only in
the sense of calibrations. Because the calibration requirements are met under
Section 12, the requirements of Section 11 are omitted from this QAPP.

1.6.5 Section 13. Handling. ShiRping and Storage: YMP-USGS activities pertain-
ing to handling, shipping, and storage are restricted to identification and con-
trol of instruments. Because any pertinent requirements for an activity or its
specified equipment are included in technical procedures, requirements pertaining
to special handling tools, equipment, or materials are excluded from this QAPP.

1.6.6 Section 14. Inspection. Test. and Operating Status: Because provision for
the control of status indicators pertinent to YMP-USGS activities are included in
Sections 7, 12, and 15, and because the USGS performs no "tests" nor has any
involvement with operations, as defined, the requirements of Section 14 are not
necessary and have been omitted from this QAPP.

I1.6.7 ADpendix C. Requirements for the Oualification of Inspection and Test
Personnel: See I.6.3 and 1.6.4 above.

1 1.6.8 Appendix D. Requirements for the Qualification of Nondestructive Examina-
I tion Personnel: The USGS has no YMP responsibilities for nondestructive examina-
I tions, therefore, the requirements of Appendix D are excluded from this QAPP.

1.6.9 ARendix I. Requirements for the Identification of Items and Activities
Subject to Quality Assurance Requirements: Because the USGS has no responsibili-

I ties for "Items" as pertaining to the Q-List or for submission of YMP Documents,
I Sections 3.0 and 5.0, respectively, of this Appendix have been omitted from this
I QAPP.
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OUALITY ASSURANCE PROGRAM PIAN

SECTION 1
ORGANIZATION.

1.1 QUALITY ASSURANCE RESPONSIBILITIES OF THE USGS

The U.S. Geological Survey (USGS) shall be responsible for the establishment and
execution of a Quality Assurance Program, including a Quality Assurance Program
Plan (QAPP). The USGS may delegate to others, such as contractors, agents, or
consultants, the work of establishing and executing the Quality Assurance (QA)
Program, or any part thereof, but the USGS shall retain the responsibility for the
QA Program. Delegation of execution of the QAPP requirements shall be documented.
The organizational structure, lines of communication, lines of authority, and
duties of persons and organizations performing activities shall be clearly estab-
lished and delineated in writing. These activities affecting quality include both
the performance of functions that attain quality objectives and additional QA
organization functions. While the line organization, under the programmatic di-
rection of the TPO, is responsible for properly performing technical/administra-
tive activities, the QA organization shall verify the proper performance of work
through implementation of appropriate QA controls. The organizational responsi-
bilities for QA Program development/verification and implementation are detailed
in the Introduction to this QAPP and in YHP-USGS Quality Management Procedures.

1.2 QUALITY ASSURANCE ORGANIZATION FUNCTIONS

IThe QA organization (Office) -functions are those of assuring that an appropriate
QA program is established, executed effectively, and of verifying that require-
ments have been performed correctly by checking, auditing, conducting surveillan-
ces, and otherwise monitoring activities that affect quality. The persons per-
forming QA Office 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
these 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 authority 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 they shall report to a
management level at which this required authority and organizational freedoms are
provided, including sufficient independence from cost and scheduling.

1.2.1 Dedicated Ouality Assurance Positions: The person responsible for direc-
ting and managing the overall Yucca Hountain Project (YmP) USGS QA Program shall
be identified and have appropriate organizational position, responsibilities, and
authority to exercise proper control over the QA Program. This person shall have
appropriate management and QA knowledge and experience, be at the same or higher
organizational level as'the highest line manager responsible for performing acti-
vities affecting quality, and be sufficiently independent from cost and schedule
to independently perform QA functions. The person in this position shall have
responsibility for approval of (1) QAPPs, changes thereto, and interpretations
thereof and (2) implementing procedures and all changes thereto. This position
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shall have effective communication channels with other senior management posi-
I tions.

| Personnel in QA positions shall have the responsibility and authority to verify
the adequacy and effectiveness of QA plans, requirements, and QA Program implemen-
tation by the USGS and its subordinate organizations. Full-time, dedicated QA
positions shall be established by the USGS for the YMP-USGS. The management posi-

I tion that retains authority and responsibility for the QA Program as well as per-
| sonnel considered to be 'full-time dedicated" shall not be assigned duties that
would prevent full attention to YMP-USGS QA responsibilities or that would con-

I flict with the reporting and resolution of QA issues and problems related to the
Y K:P-USGS.

1.2.2 Authorit: 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 Yucca Mountain Project Office (YMPO) Project
Quality Manager (PQM), if the dispute cannot be resolved within the YMP-USGS.

1.2.3 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 struc-
ture for executing the QA Program may take various forms, provided that the per-
sons and organizations assigned the QA functions have the required authority-and
organizational freedom. YMP-USGS organizational QA responsibilities shall be
described in the QAPP or its implementing procedures, as applicable.

1.3 QUALITY ASSURANCE PROGRAM PLAN

J The QAPP shall apply to YMP-USGS quality-affecting items, activities, and person-
I nel. The organizational structure and the responsibility of assignments shall be

clearly established to obtain the results described hereafter.

1.3.1 Achievement and Maintenance of Ouality: Quality is achieved and maintained
by those who have been assigned responsibility for performing work.

1.3.2 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 QA organization unless specifically exempted elsewhere in this docu-
ment.

1.4 MULTIPLE-ORGANIZATIONAL INTERFACES

If organizations other than the USGS are involved in the execution of activities
affecting quality, then the responsibility and authority of that organization
relative to the USGS shall be established clearly. The external interfaces be-
tween 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 USGS, YMPO, and the NTS Support Contractors shall be de-
scribed in the USGS QAPP. From an overall YMP standpoint, these interfaces are
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exchanges of technical requirements of work to be performed and liaison until
completion of work. The YMP Administrative Procedures (APs) provide the imple-
menting interface controls used by all of the YMP Participants while the USGS and
any pertinent NTS Support Contractor implementing procedures describe the methods

of conducting inter-organizational interfaces.

The organizational structure for executing the QA Program shall be described in

the QAPP and the YMP-USGS Quality Management Procedures. The USGS Technical Pro-
ject Officer (TPO) is responsible to the Project Manager, YMPO to insure that the
Project activities for which the USGS is responsible are performed in accordance

I with the QAPP, and implementing procedures that are consistent with the YMP QA
Plan, YMP/88-9.

I
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OUALITY ASSURANCE PROGRAM PIAN

SECTION 2
QUALITY ASSURANCE PROGRAM

2.1 EXTENT OF THE QUALITY ASSURANCE PROGRAM

The USGS QA Program for the YMP consists of the YMP-USGS QAPP, QA program plans of
contractors, as applicable, and all implementing technical and QA procedures. The
YMP-USGS QA Office shall submit this QAPP to the Assistant Director for Engineer-
ing Geology for approval. Upon approval by the Assistant Director, the YMP-USGS
QA Office shall submit the YMP-USGS QAPP to YMPO for approval. If the YKP-USGS QA
Manager determines that the QAPP shall be issued for interim use, the transmittal
record shall so indicate. Final QAPPs shall include a signature block for ap-
proval by the Yucca Mountain Project Quality Manager.

The USGS is required to develop a QAPP that provides the description of the YMP-
USGS QA Program and indicates the USGS commitment to the applicable YHP QA re-
quirements. This QAPP includes consideration of the technical-aspects of all
activities affecting quality; it has been generated by the USGS QA organization,
with assistance from the technical staff. This QAPP provides instructions to
implement and apply the QA requirements to the technical activities of the YMP.
This QAPP has been and will be planned, implemented, and maintained in accordance
with and consistent with all of the applicable requirements of the YMP QA Plan,
YMP/88-9. YMP-USGS management above the level of the QA.organization shall regu-
larly receive reports from the USGS QA Manager as to the scope, status, adequacy,
compliance, etc. of the QA Program. A formal assessment shall be made at least
annually per Para. 2.4. In addition, 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 verify-
ing that specified prerequisites and programmatic requirements have been identi-
fied prior to starting a major activity.

2.1.1 OualitX Assurance Criteria: The QA criteria and specific requirements
associated with these criteria (as interpreted by the YMP QA Plan, YMP/88-9), have
been, and are, adapted to the YMP-USGS activities through this QAPP. When a spe-
cific criterion is not applicable to the YKMP-USGS activities, it shall be noted in
the QAPP and recorded on the checklist provided by YMPO with justification of its
exception.

2.1.2 Contents of the OAPP: The YKP-USGS QA Program consists of the QAPP plus
appropriate implementing procedures required to provide and implement control over
activities affecting quality. The control will be consistent with the importance
of the activity. These procedures shall be developed by qualified personnel; they
shall be reviewed and approved by the YMP-USGS QA Office prior to implementation
to assure that they meet all the requirements of this QAPP.

The QAPP shall be submitted to the YMPO for review prior to implementation and
shall include a checklist based on the YMP QA Plan, YMP/88-9 which identifies how
and where each 88-9 requirement is met or excluded.

2.1.3 OAEP Verification: The USGS shall assure that the QA requirements have
been addressed adequately and implemented effectively. The USGS shall monitor the
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QAPP implementation through internal audits to assess the adequacy of the YMP-USGS
QA Program and to assure its effective implementation. Additional verification is
conducted by the YMPO, with support from the QA Support Contractor, by the review
and approval of the USGS QAPP, by monitoring operations, and by conducting sur-
veillances and audits of activities.

2.1.4 Use of Data Not Generated Under Oualitv Assurance Controls: The USGS QA
Program for the YMP provides for the acceptance of existing data for use in licen-

I sing activities that were not generated under the controls of a QA program which
meets the requirements of 10CFR60, Subpart G. Specific methods for acceptance of
this information are contained in Appendix G of this QAPP. Once accepted, this
data is classified as primary data' for licensing purposes.

I 2.1.5 Methodologv for Formulating the "0' List and Qualitv Activities Lst: The
I YMP QA Plan requires that the USGS shall prepare the appropriate procedures for

determining the items and activities to be placed on the Project's Q-List and
I Quality Activities List. These procedures shall meet the guidelines of NUREG-1318

"Technical Position on Items and Activities in the High-Level Waste Geologic Repo-
I sitory Program Subject to Quality Assurance Requirements" as are contained in
I Appendix I to this QAPP. -

2.1.6 A22roach to Ouality Assurance: The YMP uses an approach to QA that recog-
nizes 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 insure that each item or activity is assigned a QA level that is consistent
with its potential impact or importance, or both, pertaining to 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, its costs, and its schedules. The USGS, other
Participating Organizations, or YMPO shall identify the appropriate QA levels for
all items and activities that affect quality associated with site characteriza-
tion, facility and equipment construction, facility operations, performance con-
firmation, permanent closure, and decontamination and dismantling of surface fa-
cilities. After being assigned, the QA level for a particular item or activity
shall be applied by all YMP Participants involved in the activity.

2.1.7 Application of Ouality Assurance: This QAPP is written to comply with the
requirements of YMP/88-9 and shall be established by the USGS at the earliest
practicable time consistent with the schedule for accomplishing the activities.
This QAPP assures that procedures required to implement the requirements of
YMP/88-9 are documented, controlled, and mandated properly through a policy state-
ment or equivalent document signed by a responsible official. The USGS QAPP shall
be applied throughout the USGS participation in the YMP in accordance with esta-
blished policies, procedures, and instructions. The QAPP applies to all items and
activities affecting quality; it also identifies the major organizations partici-
pating in the YMP-USGS Project, and the designated functions of these organiza-
tions.

This QAPP provides control over activities that affect the quality of the iden-
tified structures, systems, and components, to an extent consistent with the im-
portance to the activity. The activities that affect quality shall be accomplish-
ed under suitably controlled conditions, including the use of appropriate equip-
ment, suitable environmental conditions for accomplishing the activity, and as-
surance that all prerequisites for the given activity have been satisfied. The QA
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Program considers the need for special controls, processes, equipment, tools, and
1 skills to attain the required quality, and the need for verification of quality.

The Program shall provide for indoctrination and, as needed, training of personnel
performing activities that affect quality, to assure that suitable proficiency is
achieved and maintained.

1 The status and adequacy of the QA programs of the USGS and its contractors, as
applicable, are subject to assessment by YHPO by overview, surveillance, and audit
activities.

2.2. APPLICATION OF GRADED QUALITY ASSURANCE

2.2.1 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. The preparation of admin-
istrative and management planning documents shall not require QA level assign-
ments, except for Project level documents which are .specifically required by the
Nuclear Waste Policy Act of 1982 (as amended), or are requiredfor licensing. In
addition, procurement of administrative items (i.e., office supplies) do not re-

I quire QA level assignments. In compliance with YMPO-developed administrative
procedures, the USGS shall develop an implementing procedure for the application
of graded QA consonant with the QA requirement specified herein.. Certain YMP
items and activities may be necessarily exempted from QA level assipnment. Re.
quests for exemptions shall be documented; they shall contain sufficient justifi-
cation to support the exemption request. Such exemptions shall be submitted to
the YMPO PQM for approval.

2.2.2 Purpose of a Graded Oualitv Assurance 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 applications to safety,
waste isolation, and the achievement of U.S. Department of Energy (DOE) mission
objectives. This grading will be accomplished by deliberate quality planning and
selective application of QA requirements to the item or activity to be performed,
with varying degrees of QA to be applied, depending on item function, complexity,
consequence of failure, reliability, replicability of results, and economic con-
siderations.

2.2.3 Determination of the Degree to Which Alication is Wecessary: This deter-
mination involves 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 insuring that these
items and activities are covered by a relevant QA program. Alternatively, an item
whose failure or malfunction could result only in operational inconvenience or
negligible economic loss may deserve only an acceptance inspection by the pur-
chaser upon delivery of the item. Between these two extremes, varying degrees of
QA are needed to achieve the desired confidence in the quality of the completed
line of activity.

2.2.4 Flexibility of Ouality Assurance Level Selection: The graded method set
forth here provides flexibility in the selection of the quality assurance require-
ments 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.
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2.2.5 Requirement: The requirements specified in this section shall be used in
applying the graded quality assurance to all YMP-USGS items and activities.

2.2.5.1 SELECTION OF QUALITY ASSURANCE LEVEL AND QUALITY ASSURANCE RE-
QUIREMENTS: The appropriate QA level for any item or activity shall be
determined by the application of decision criteria provided by the YMP-USGS
implementing procedure. The basis for the selection of the QA level and
assigned QA requirements shall be documented. The assigned QA levels and
QA requirements must be submitted to the YMPO for review, resolution of
comments, and approval prior to implementation or use.

2.2.5.2 SELECTION OF SPECIFIC QUALITY ASSURANCE LEVELS: The graded QA
level approach incorporates three QA levels, one of which will be assigned
to each technical task that affects the quality of the YMP. The defini-
tion. application, and assignment to each of the three QA levels are de-
scribed in the following discussion.

OA Level I - are those radiological health and safety related items and
activities that are important to either safety or waste isolation and that
are associated with the ability of a geologic nuclear waste repository to
function in a manner that prevents or mitigates the consequences of a pro-
cess or event that could cause undue risk to the radiological health and
safety of the public. Items and activities important to safety are those
engineered structures, systems, components, and related activities essen-
tial 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- 05 rem or grea-
ter either at or beyond the nearest boundary of the unrestricted area, at
any time until the completion of the permanent closure of the repository.
Items and activities important to waste isolation are those barriers and
related activities that 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 1OCFR60, and 40CFRl91.

OA Level II - are those activities and items related to the systems, struc-
tures, and components that require a level of QA 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 con-
corns and the environment.

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

2.2.5.3 APPLICATION OF LEVELS

OA Level I - is the most stringent level of quality assurance. QA Level I
is to be applied to those items and activities that may affect the ability
of the repository to meet the preclosure and postclosure performance-objec-
tives specified by the NRC and the U.S. Environmental Protection Agency
(EPA) for protecting public health and safety from radiological hazards. QA
Level I activities that are on the Q-List will provide the primary data
input information base for the NRC to authorize construction of a geologic
repository and to issue a license for the DOE to receive and possess
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source, special-nuclear, and by-product material (waste) at the geologic
repository. QA Level I control and documentation must be applied to ac-
tivities including site characterization, scientific investigation, fa-
cility and equipment design, procurement, construction, facility operation,
performance confirmation, permanent closure, and decontamination and dis-
mantling of surface facilities when these activities are concerned specif-
ically with the protection of the public's health and safety with respect
to a radiological hazard. To keep radionuclides out of man's environment,
a high-level radioactive waste repository will use engineered systems,
structures, and components to contain the waste and ensure the short-term
safety. The repository also will use the natural barriers to afford long-
term isolation. Within this context, QA Level I must be applied for near-
term safety as well as long-term isolation as the following guidelines
where:

o Items and activities that could affect the preclosure radiological
health and safety of the general public. Specifically, this state-
ment 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.

o Items and activities that will provide primary data which will be
relied on for performance assessment of the repository system.
These data are the field and laboratory data and subsequent analyses
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 isola-
tion. This includes all experiments and research which have a sig-
nificant impact to site-characterization or are an essential part of
the data base that directly support the final design of the reposi-
tory and waste package performance.

o Activities that could adversely impact the waste isolation capabili-
ties of the engineered and natural barriers.

o Items that are relied on to meet the postclosure performance objec-
tives of the engineered barriers of the repository system.

o Items and activities that, having failed, could cause a failure of a
QA Level I item, or irretrievable loss of QA Level I data.

o 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 interrelationships. 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.
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OA Level II - is the second highest level of quality assurance. QA Level
II controls and documentation shall be applied to YMP activities and items
that are specifically concerned with nonradiological operation of the ex-
ploratory-shaft facilities and repository, and the radiological safety of
the repository worker. The high-level waste (HLW) repository will use
engineered systems, structures, and components, that must be designed,
constructed, fabricated, tested, and operated to meet the performance ob-
jectives 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 (OCRWK) milestones must be
controlled appropriately. Therefore, QA Level II must be applied to ac-
tivities and items according to the following guidelines where:

o Items and activities that are essential to the design, construction,
and operation of the repository or of the exploratory shaft facil-
ity, and that could have a major impact on the non-radiological
health and safety of the public and of a repository-worker.

o Items and activities that having failed, or that are performed in-
adequately, would cause repository workers to be exposed to radia-
tion or radioactive contamination levels in excess of the limits
expressed in l0CFR20.

o Items and activities could affect the retrievability of waste up to
the time of repository closure.

o Items and activities that involve the nonradiological operational
reliability and maintainability of engineered systems, structures,
or components.

o Design phases that involve the comparative technical analysis of
alternatives, methods, and equipment to determine which alternative,
method, and equipment is preferred, shall be assigned a QA level of
II prior to execution. Where a particular item can be identified
during this phase that warrants a QA level assignment other than
Level II, then a separate QA level assignment may be made for that
item. After the QA level is approved, design activities associated
with the item shall be governed by the QA level assigned to the
item.

o Items and activities that, having failed, could result in a major
cost overrun.

o Items and activities that, if failed, could result in a major sched-
ule slippage.

QA Level II activities may have as much importance as QA Level I activi-
ties; however, except when used to support a QA Level I activity as indi-
cated in the following, they do not provide primary information in the
licensing efforts. In most cases, activities controlled in accordance with
a QA Level II program cannot be used subsequently to directly support QA
Level I activities unless it can be substantiated that QA requirements
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equivalent to those which would have been applied to a QA Level I activity
were implemented or that a technical justification process is applied in
accordance with YHPO requirement YMP AP 5.9Q "Acceptance of Data and Data
Interpretations Not Developed Under the YHP QA Program".

OA Level III - is the least stringent level of quality assurance. QA Level
III items and activities are such that they have no major function in the
characterization of the site and design of the repository, but that require
good practices for the intended use. Design phases which are purely pre-
liminary and are conducted to define the range of alternatives, methods,
and equipment which are felt to be worthy of more detailed study shall be
assigned a QA Level III prior to execution. Those activities controlled in
accordance with a QA Level III program cannot subsequently be used to di-
rectly support QA Level I or II activities.

In some cases, data or data interpretations generated as a result of ac-
tivities controlled in accordance with QA Level II or III programs or ac-
tivities performed prior to the complete implementation of the YHP QA Plan
may be used in the licensing process as back ground or corroborative infor-
mation. -

2.2.5.4 GENERAL: The requirements contained in this document apply to QA
Levels I and II items and activities, unless otherwise noted herein. The
requirements imposed for QA Level III items and activities are those mana-
gerial, administrative, scientific, engineering, commercial, and laboratory
practices that are commonly used by the USGS.

2.3 QUALITY ASSURANCE ACTIVITIES

I 2.3.1 QOerview: The USGS shall perform overview of the QA activities of all
organizations (including subcontractors doing supportive work) under its purview.
Overview is to include the following as appropriate:

o Review and approval of QAPPs.

o Surveillance of participating YHP activities affecting quality to verify
compliance with requirements.

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

2.3.2 Review and Approval of Subcontractor Ouality Assurance Programs: Proce-
dures shall be established by the USGS for the review of subcontractor QA programs
documentation for adequacy, completeness, and relevance. The procedures shall -

identify the types of documents to be submitted by the subcontractor for review
and approval, assign responsibility for review, and identify the methods for docu-
menting review and approval action. Reviews of subcontractor QA program documen-
tation shall be recorded on checklists or other forms that specify the criteria
for acceptability and indicate conformance or nonconformance.

2.4 MANAGEMENT ASSESSMENT

2.4.1 Frequency of Management Assessments: Management assessments are to be
conducted at least annually for determining: (1) Effectiveness of the system and
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management controls that are established to achieve and assure quality; and (2)
adequacy of resources and personnel provided to the QA Program. USGS management
is to verify that the USGS QA Program is being implemented effectively and that
personnel are trained to the QA requirements of the Program.

2.4.2 Performance of Management Assessments: The USGS shall develop internal
procedures for planning, organizing, performing, and documenting the management
assessment conducted, including the analysis and reporting of the results and the
tracking of recommendations. Copies of all management assessments are to be pro-
vided to the Project Manager, YMPO, and the YMPO PQM. Management above or outside
the QA organization shall be responsible for the management assessment activity.

2.5 PERSONNEL SELECTION, INDOCTRINATION, AND TRAINING PROCEDURES

The USGS shall establish requirements for the selection, indoctrination, and
training of personnel performing or verifying activities that affect quality.
These requirements will be based on the Office of Personnel Management approved
USGS personnel system. All requirements shall be consistent with the Privacy Act
of 1974 (P.L.93-579). The requirements shall establish position descriptions, 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
performing activities that specifically require certification by applicable codes
and standards (e.g., lead auditors) shall be certified in accordance with the
detailed requirements specified in Appendix F of this QAPP.

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

2.5.2 Personnel Oualification Evaluation: Personnel selected shall have educa-
tion and experience that satisfy the minimum requirements specified in accordance
with quality management procedures. Relevant education and experience shall be
verified and documented. The initial capabilities of an individual shall be based
upon an evaluation of their education, experience, and training, and they shall be
compared to requirements established for the position. Evaluations shall be docu-
mented by managers or supervisors responsible for the activities to be performed.

2.5.3 Indoctrination: Prior to assigning personnel to perform activities affect-
Ing quality, they shall be indoctrinated as to the purpose, scope, methods of
implementation, and applicability of the following documents (including changes
thereto), as a minimum, as they relate to the work to be accomplished. Indoctri-
nation may be accomplished by the use of a mandatory reading list, by group class-
room presentations, by video presentation, or by other instructional methods.

o QAPP

o Implementing Procedures and Work Instructions (applicable to the individ-
ual's responsibilities).

o Regulations

o Project-Level Documents
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2.5.4 Trainine: Prior to assigning personnel to perform quality-affecting ac-
tivities, training, if needed, shall be conducted to gain required proficiency.
The training (in-depth instruction) shall include the principles, techniques, and
requirements of the activity. Such in-depth instruction may be produced by class-
room sessions, hands-on workshops supplemented by classroom sessions, on-the-job

I training, other instructional methods, or combinations of these methods. The
I instruction may be either internal or external, as necessary.

2.5.5 Proficiency Evaluation: After the initial personnel qualification-evalua-
tion, 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 periodic or other routine employee-performance
evaluations. Proficiency evaluations shall be performed by managers or supervi-
sors, who have responsibility for the activities being performed or verified.

2.5.6 Records: Records of personnel qualification evaluations, indoctrination,
training, and proficiency evaluations shall be retained as lifetime QA records.

I These records shall be maintained in accordance with Federal regulations and in-
clude, as a minimum, the items listed hereafter:

o Personnel Oualification Evaluation Records - Records of the verification
and evaluation of a candidate's education, experience, and training, com-
pared to those established for the position.

o Indoctrination Records - Records of indoctrination, including the objective
and content of the indoctrination, date(s) of indoctrination, and other
applicable information.

o Training Records - Records of training, including the objective(s) and
content of the training, name of the instructor, attendees, dates of atten-
dance, and results of proficiency evaluations (where applicable), and other
applicable information.

o Proficiency Evaluation Records - Records of proficiency evaluation shall
include, as a minimum, the name of the evaluated employee, the evaluator,
evaluation results, date(s) of evaluation, and activities covered by the
evaluation.
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QUALITY ASSURANCE PROGRAM PLAN

SECTION 3
SCIENTIFIC INVESTIGATION AND DESIGN CONTROL

3.1 SCIENTIFIC-INVESTIGATION CONTROL

3.1.1 Preparation of Plans

3.1.1.1 SCIENTIFIC INVESTIGATION PLANNING DOCUMENTS: All scientific in-
vestigations require the development, review, and approval of planning
documents prior to work initiation. Scientific investigations categorized
as site characterization activities as defined in the Nuclear Waste Policy
Act (as amended) shall utilize Study Plans as the principal scientific
investigation planning documents. Scientific investigation planning docu-
ments shall contain a level of detail that would enable an independent
reviewer to determine the appropriate QA Level for the investigation. All
scientific investigation planning documents xequire YMPO approval prior to
implementation with Study Plans additionally requiring .OCRWM approval.

A Scientific Investigation Plan (SIP) may be used as the planning document
to continue ongoing monitoring activities that were authorized to proceed
prior to December 1988, and for prototype activities until Study Plans are
approved. SIPs also may be referenced in Study Plans as an integral part
of the principal planning document when their use is detetmined to be a
practical method of accomplishing an intended goal or presenting equivalent
information with a minimum of reorganization.

3.1.1.2 RESPONSIBILITIES OF THE PRINCIPAL INVESTIGATOR: Prior to the
start of any scientific investigation, the Principal Investigator (PI)
shall develop a scientific investigation planning document for that inves-
tigation. If an interim planning document (e.g., SIP) is utilized to in-
itiate the start of work, the completion of the principal planning document
(Study Plan) shall be accomplished at the earliest practical and reasonable
time thereafter. Planning documents shall contain or reference the follow-
ing information:

Description of Work to be Performed - A description of the work to be per-
formed in the scientific investigation and the proposed methodology for
accomplishing the work, including a discussion of the overall purpose for
the work, shall be provided in the scientific investigation planning docu-
ment. References to any applicable regulations, requirements, performance
criteria, key issues, issues, information needs, higher level scientific-
investigation planning documents, or Work Breakdown Structure (WBS) items
for which the work is to be performed, also shall be provided. This des-
cription shall identify all factors and concerns that related to the'plan-
fning or the performance of the scientific investigation including identifi-
cation, explanation, and justification for areas where scientific notebooks
are to be used.

Description of Previous Work - A description of any previous work, to be
used in support of the scientific investigation, including the identifica-
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tion of the QA levels or QA controls under which that previous work was
performed. Note: This requirement does not apply to Study Plans.

3.1.2 Planning Documents * The scientific investigation planning document shall
contain a level of detail which would enable an independent reviewer to
determine the appropriate QA Level to be applied to the investigation. For
site characterization activities, the purpose and key milestones of Study
Plans is described in the SCP. The format and content of Study Plans shall
meet the requirements of Appendix K of this QAPP.

3.1.3 Assignment of Ouality Assurance Levels:

3.1.3.1 LEVEL ASSIGNMENT: Once a scientific investigation planning docu-
ment (as specified in Para. 3.1.1.1 of this section) has been developed, QA
levels for all items and activities associated with that work may be as-
signed. In some cases, QA levels may need to be assigned to the items and
activities in a planning document that was prepared earlier. Therefore,
the QA level assignments are not an integral .part of the planning docu-
ments, although, normally they would accompany those documents through the
same review and approval process.

3.1.3.2 CONFORMANCE: Scientific investigation planning documents shall be
prepared and QA levels assigned in accordance with the methods specified in
the YHP Management Procedures Manual.

3.1.4 Review and Ap6roval Process

3.1.4.1 RESPONSIBILITY: The USGS shall conduct a technical review of the
scientific investigation planning document. This review shall be performed
by any qualified individual(s) other than those who- developed the original
planning document. In exceptional cases, the originator's immediate super-
visor can perform the review; if the supervisor is the only technically
qualified individual and if the neea is individually documented and ap-
proved in advance by the supervisor with the concurrence of the USGS QA
Manager. The results of this technical review and the resolution of any
comments by the reviewer or reviewers shall be documented and become a part
of the YMP-USGS QA records.

3.1.4.2 YUCCA MOUNTAIN PROJECT OFFICE REVIEW: The YMPO PQM and the appro-
priate YMPO Branch Chief review and approve the scientific investigation
planning document prior to implementation. Study Plans are also reviewed
and approved by OCRWM prior to implementation.

3.1.4.3 PEER REVIEW: A peer review of the scientific investigation plan-
ning document shall be conducted when the YMPO considers it is necessary.

{ 3.1.5 Scientific Investigation Data Interpretation and Analysis:

3.1.5.1 INTERPRETATION/ANALYSIS DOCUMENTS: Study Plans or other compar-
able scientific investigation planning documents shall be used for planning
the interpretation and analysis of data. Changes are controlled as changes
to Study Plans or other scientific investigation planning documents and
through the use of internal reviews. Interpretation/analysis shall be
performed and documented in sufficient detail as to purpose, method, as-
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sumptions, input, references, and units such that a technically qualified
person may review, understand, and verify the analysis without recourse to
the originator. These documents shall be legible and in a form suitable
for reproduction, filing, and retrieval. Calculations shall be identifi-
able by subject, originator, reviewer and date.

3.1.5.2 DOCUMENTATION OF INTERPRETATION/ANALYSIS: Documentation of inter-
pretation/analysis shall include the following:

o Definition of the objective of the interpretation/analysis.

o Definition of input and their sources.

o A listing of applicable references.

o Results of literature searches or other background data.

o Identification of assumptions.

o Identification of any computer calculation, including computer type,
program name, revision, input, output, evidence of program verifi-
cation, and the basis of application to the specific problem.

o Signatures and dates of review and approval by appropriate person-
nel.

3.1.6 Use of Computer Programs: Computer programs that are used to support a
licensee application shall be documented and controlled as specified elsewhere in
this section and in Appendix h of this QAPP. The documentation and control mea-
sures shall be consistent with guidance contained in NUREG-0856, "Final Technical
Position on Documentation of Computer Codes for High-Level Waste Management".

3.1.7 Use of Scientific Notebooks and Technical Implementing Procedures:

3.1.7.1 DOCUMENTATION: Two basic kinds of documentation can be used for
the quality assurance, documentation, and control of scientific work: (1)
A scientific notebook system; and (2) a technical implementing procedure
system. The scientific-notebook system generally will be used by qualified
individuals who largely are using professional judgment, trial and error
methods, or developing the methodology by which an activity will be accom-
plishad. When the scientific notebook system is used, the Study Plan or
scientific investigation planning document shall be the controlling docu-
went used to perform the activity since it describes the proposed approach
or general procedure for accomplishing the work. Alternatively, the tech-
nical implementing procedure system generally will be used when workers are
performing repetitive work, that does not include the use of professional
judgment or trial-and-error methods in the performance of the work.

Detailed technical implementing procedures are required when a strict se-
quence of actions cannot be deviated from without endangering the validity
of the results that will be obtained from the work. Modifications may be
made to these procedures as detailed in Para. 3.1.7.2. Notebooks or appro-
priate forms, or both, are used, particularly in repetitive work, to docu-
ment the performance of the work according to the technical implementing
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procedure and to maintain absolute control over all other aspects of the
work.

3.1.7.2 TECHNICAL IMPLEMENTING PROCEDURES: Detailed technical implemen-
ting procedures, with appropriate logbooks and other supporting documents,
shall be used whenever the work is repetitive. These technical implemen-
ting procedures shall be developed in accordance with the requirements
given in Section 5 and reviewed in accordance with this section of the
QAPP. Modifications may be made to the technical aspects of technical
implementing procedures by the individual utilizing the procedure. If the
change or modification is not within the scope of the Study Plan or scien-
tific investigation planning document, and the investigation is not repeat-

| able, or the change could potentially impact the waste isolation capability
of the site or Interfere with other site characterization activities, ap-
proval shall be obtained from an appropriately qualified reviewer. Re-
quirements and acceptance or rejection criteria, including required levels

| of precision and accuracy, shall be provided or approved by the organiza-
I tion responsible for the scientific investigation, unless otherwise desig-

nated.

Technical procedures utilized for scientific investigations shall provide
I for the following as appropriate:

I o Requirements, objectives, methods and characteristics to be tested
I or observed.

I o Acceptance limits, if applicable, contained in applicable documents,
including precision and accuracy.

I Prerequisites sufch as calibrated instrumentation, adequate and &p.
I propriate equipment and instrumentation, suitable and controlled

environmental conditions, and provisions for data collection and
I storage. For activities of l6ng duration, specific provisions shall
I be established and documented for instrumentation whose calibration
I interval is shorter than the expected duration of the activity.
I Such provisions are to be designed to ensure validity of data
I throughout the scientific investigation.

| o Mandatory verification points.

o Acceptance and rejection criteria, including required levels of
precision and accuracy (Note: "Accept/reject criteria* means those
features or characteristics of a procedure that make it possible to

I determine whether the work has been, or is being, performed in such
I a way that it produces the intended results. A data acquisition

task produces output that, in itself, cannot be characterized as
acceptable or unacceptable. However, the task of acquiring the data
is acceptable if all specified prerequisites were met and the work
was accomplished in the specified manner. In that instance, the
waccept/reject* criteria' are simply the conditions and methods

I stated in the procedure.)

|o Methods of documenting or recording data and results, including
precision and accuracy.
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o Methods of data reduction.

o Provision for ensuring that prerequisites have been met.

o Special training or qualification requirements for personnel per-
forming the scientific investigation.

o Personnel responsibilities.

Procedures shall be complete to the extent that another qualified indivi-
dual may. at a later date, reproduce the results.

The potential sources of uncertainty and error in technical implementation
procedures which must be controlled and measured to assure that scientific
investigations are well controlled shall be identified. Parameters that
need to be measured and/or controlled to minimize such uncertainties or
error, and to ensure adequate control, shall be addressed explicitly in
technical procedures.

For instrumentation and/or equipment used in data collection, consideration
shall be given to whether failure or malfunction of'the instrumentation
during scientific investigation will be detectable, either during data
collection or by examination of the data. Where ability to detect such
failure or malfunction is questionable, procedures will include any special
provisions for equipment/instrumentation configuration, installation, and
use that can further reduce risk of undetectable failure or malfunction.

Any procedural deviations or nonconformances encountered during activities
shall be documented, reported, and evaluated for significance.

3.1.7.3 SCIENTIFIC NOTEBOOKS: Scientific notebooks and other appropriate
documents may be used to document scientific investigations and experi-
ments. In such cases, this documentation shall be sufficient to the extent
that another qualified scientist can use the notebook to retrace the inves-
tigation and to confirm the results, or to repeat the experiment and to
achieve the same results, without recourse to the PI.

3.1.7.4 FORMAT FOR DOCUMENTATION: Documentation'of scientific work (that
is, experiments and research) shall be performed by using bound logbooks or
notebooks to provide written record of the experiment or research.

Initial Entries - Where appropriate, and prior to initiation of an experi-
ment, series of experiments, or research activity, the following entries,
as a minimum, shall be made:

o Title of the experiments ortresearch;

o Name of the qualified individual or individuals performing the ex-
periment or research;

o Description of the experiment's or research's objective or objec-
tives and the proposed approach or procedure for achieving these
objectives. This may be accomplished by reference to the appro-
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priate Study Plan or other scientific investigation planning docu-
ment which controls the work;

o List of equipment and materials to be employed during the experi-
ment(s) or research, including any-necessary design or fabrication
of experimental equipment and any needed characterization of start-
ing material;

o Calibration requirements;

o Dated signature of the individual or individuals making the initial
entries;

o Special training or qualification requirements;

o Documentation of suitable and controlled environmental conditions,
I if applicable;

I o Required levels of precision and accuracy shall be identified; and

I o The potential sources of uncertainty and error in scientific inves-
tigations which must be controlled and measured to assure the inves-

I tigations are well controlled shall be identified.

The initial entries described above are considered to be a 'general" proce-
dure and shall be entered into the scientific notebook prior to beginning
an investigation. Modifications may be made by the individual performing
the investigation. If the change or modification is not within the scope

I of the Study Plan or scientific investigation plan, and the investigation
I is not repeatable, or the change could potentially impact the waste Isola-
I tion capability of the site, or interfere with other site characterization

activities, approval shall be obtained from an appropriately qualified
reviewer.

In-Process Entries - Entries to be made during the experiment(s) or re-
search, daily or as appropriate, shall be sufficiently detailed so that
another researcher could repeat the experiment or research; these entries
shall include:

o Date and name of individual making the entry;

o Provisions for assuring prerequisites have been met;

o Description of the experiment or research attempted, including de-
tailed step-by-step process followed, either by reference to imple-
menting procedure or by entry into a scientific notebook;

o Description of any conditions that may have adversely affected the
results of the experiment or research;

o Identification of samples collected or used, and any additional
equipment and materials not included as part of the initial entries;
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o All data collected and a brief description of the results, including
notation of any unaccepted results;

o Any deviations from the planned experiment or research; and

o Any interim conclusions reached, as appropriate.

Final Entries - The final entries in the record shall have, as a minimum,
the signature of the experimenter and the signature of a competent tech-
nical reviewer.

Final Results - Final results and a summary of the outcome of the experi-
ment or research shall be documented (e.g. in a technical report). This
shall include a discussion of whether the experiment's objectives as out-
lined in the initial entries (Para. 3.1.7.4) were achieved. This documen-
tation shall become part of the QA records of the activity.

3.1.8 Change Control: All changes in scientific investigation planning documents
I shall go through the same review and approval process specified in Para. 3.1.4 of

this section. The USGS shall be responsible for evaluating the effects of such
changes on associated QA level assignments. -

3.1.9 Interface Control:

3.1.9.1 COORDINATION: Both internal and external scientific-investigation
interfaces shall be identified, and scientific-investigation efforts shall
be coordinated among Participating Organizations and within the USGS.
Interface controls shall include the assignment of responsibility and the
establishment of procedures among Participating Organizations and within
the USGS for the review, approval, release, distribution, and revision of
documents involving scientific-investigation interfaces. Interfaces bet-
ween scientific investigations, or between a scientific investigation and
any other Project activity, including design activities, shall be coor-
dinated among Project Participants in accordance with administrative proce-
dures established by the YMPO. Interfaces between the USGS and its sup-
pliers shall be controlled in accordance with USGS procedures. Ongoing
field or laboratory scientific investigations shall be identified to pre-
clude inadvertent interruption and to ensure operational compatibility.
Such identification shall be clearly evident at the location at which the
scientific investigation is being performed. Field investigations shall
identify the location of the investigation.

3.1.9.2 TRANSMITTAL: The method of transmittal of information or items,
including samples of natural or man-made materials, across interfaces shall
be documented.

t 3.1.10 Verification of Scientific Investigations:

3.1.10.1 VERIFICATION PLANNING: Planning for verification activities
shall be accomplished and documented via verification procedures, instruc-
tions, or checklists. Verification procedures, instructions, or check-
lists shall provide for following:

o Identification of characteristics and activities to be verified.
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o A description of the method of verification.

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

o Acceptance and rejection criteria.

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

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

1 3.1.10.2 VERIFICATION HOLD POINTS: Mandatory verification hold-points
I shall be established as necessary. When such hold points are established,

work may not proceed without the specific consent of the responsible rep-
| resentative. These hold points shall be indicated in appropriate docu-
I ments controlling the activity. Consent to waive any specified hold point
I shall be documented before work can be continued beyond the designated

hold point.
I~~~~~~ - .

3.1.10.3 REPORTING INDEPENDENCE OF PERSONNEL: Verification shall be
1 performed by personnel who do not report directly to the immediate super-
} visor(s) who is/are responsible for performing the activity being veri-

fied. If these personnel are not part of the formal QA 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 process-

| ing, delivery, installation or use is controlled until proper disposition
3t of a nonconformance, deficiency, or unsatisfactory condition has occurred.

When these persons or organizations who perform the verification activi-
ties are not part of the formal QA organization (i.e., part of line man-

I agement), then the QA organization shall overview and monitor the verifi-
cation activity.

3.1.11 Surveillance of Scientific Investigations and Experiments:

3.1.11.1 LOGISTICS OF SURVEILLANCE: The USGS QA Office shall perform
surveillances of all scientific investigations, as appropriate for the
purposes and the complexity of the work. The QA surveillance team for a
scientific investigation shall consist of one or more qualified technical
individuals and one or more QA personnel. The timing and the number of
surveillances shall be determined by the QA surveillance team that is
formed for this work. Surveillances shall be performed in accordance with
the requirements specified in Section 18 of this document.

3.1.11.2 SURVEILLANCE TEAM: The technical member or members of the QA
surveillance team shall be familiar with the plan for the scientific in-
vestigation.

3.1.12 Reports. Conclusions. and Recommendations: Technical review and approval
of the results of scientific investigations shall be conducted according to USGS
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procedures. These procedures shall include the YMPO in the review and approval
cvcle of the final report.

3.1.13 Close-Out Verification: The USGS shall perform a close-out verification
upon the completion of any scientific investigation to assure that the QA records
for that investigation are adequate and complete. This verification will be com-
pleted, because a considerable period of time after the work is completed may
lapse before the results of the investigation are used in the licensing process.
Close-out verifications shall be performed by a team consisting of qualified tech-
nical personnel as well as QA personnel.

3.2 DESIGN CONTROL

The term design refers to specifications, drawings, design criteria, and component
performance requirements for the natural and engineered components of the reposi-
tory system. Design information and design activities refer to data collection
and analysis activities that are used to support design development and verifica-
tion, including general plans and detailed implementing procedures for data col-

I lection and analyses and related information, such as test results and analysis.
I The data collection activities result from scientific investigations and produce

design input. Data analysis includes the initial step of data reduction as well
as broad level systems analyses (such as performance assessments) that integrate
many other data and analyses of individual parameters.

The policy of the YMP indicates that a completed or final design of.a facility or
item evolves from a sequential order of design activities (or phases); each phase
becomes more detailed than the preceding phase. The number and length of design
phases required to produce a completed or final design of any particular item or
facility may vary, among organizations responsible for design, according to the
timeliness and availability of pertinent information and the complexity of the
item or facility. All Project design activities, although undertaken by different
organizations, that may progress at different speeds are dependent on, and require
an interface with each other to produce a unified facility design.

The USGS does not perform actual design, design analysis or design verification
activities directly related to the YMP Repository design. In the sense of data
collection and analysis activities, the design-related requirements as described
aljove are specified and controlled through other criteria of this QAPP. However,
the USGS on occasion provides design inputs. Therefore, the YMP requirements for
this section are excluded from this QAPP with the exception of design input and
its related requirements.

3.2.1 Design Input: Considerations for design inputs as they apply to specific
items or systems are contained in Appendix B of this document.

3.2.1.1 IDENTIFICATION, REVIEW, AND APPROVAL OF INPUT:' Applicable design
input, such as criteria letters, design bases, performance and regulatory
requirements, codes, standards, manufacturer's design data, and quality
standards, shall be identified and documented, and their selection shall be
reviewed and approved by the responsible design organization and the res-
ponsible QA organization. The purpose of the QA review is to assure that
the documents are prepared, reviewed, and approved in accordance with docu-
mented procedures and QA requirements. The design input shall be specified
and approved on a timely basis and to the level of detail necessary to
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permit the design activity to be carried out in a correct manner and to
provide a consistent basis for making design decisions, accomplishing de-
sign verification measures, and evaluating design changes.

3.2.1.2 CHANGES TO DESIGN INPUT: Changes to approved design input, inclu-
ding the reason for the changes, shall be identified, documented, approved,
and controlled by the responsible design organization.

3.2.1.3 INFORMATION TRANSMITTED ACROSS INTERFACES: Design information
transmitted across interfaces shall be documented and controlled. Trans-
mittals shall identify the status of the design information or document
provided and, where necessary, identify incomplete items which require
further evaluations, review, or approval. Where It is necessary to ini-
tially transmit design information orally or by other informal means, the
transmittal shall be confirmed promptly-by a controlled document.

3.2.2 Design Documents as Oualitv Assurance Records: Design input documentation
and approved changes shall be collected, controlled, stored, and maintained as QA
records in accordance with procedures which meet the requirements of Section 17 of
this document.

3.3 SOFTWARE QUALITY ASSURANCE REQUIREMENTS

3.3.1 Computer Software Documentation and Control: Computer software used to
I perform QA Level I and II analyses to support a license application for a mined
i geologic repository shall be controlled to insure that the software is developed,

acquired, and maintained in an orderly, systematic, and traceable manner. The
USGS shall develop a software QA program that provides for the application of the
requirements in this section based on the nature, complexity, importance, and
intended application of that software to site characterization. The USGS software
QA program shall be based on the concept of the software lifecycle as described in
Appendix H to this QAPP. Software acquired-from sources external to the USGS

| shall be controlled. All available documentation from the software supplier shall
I be obtained. It is recognized that source code is generally not available for
I acquired software, and controls on this software are restricted to unique version

identification and user documentation. Supplemental, detailed requirements for
the development, maintenance, and security of computer software will be identified

| in a Software Quality Assurance Plan. Specific elements of control include:

1 3.3.1.1 DESCRIPTION: The USGS shall prepare a software QA plan that des-
cribes the software development, test, and configuration management system
and submit it to the YKPO for review and approval. The description shall:

I
o Provide criteria for the application of the requirements of this

I section based on the nature, complexity, and importance of the soft-
ware used to perform site-characterization activities to support
design of and performance analyses for a geologic repository.

l
o Indicate the methods to be used to develop computer-program func-

tional requirements, to translate those functional requirements into
a detailed software design, and to implement that software design in
executable code.
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o Identify the required documentation to be prepared, reviewed, and
maintained during software design, implementation, test, and use.

o Identify the software configuration-management methodology for es-
tablishing software baselines and baseline updates (changes) and for
tracking changes throughout the life of the software.

o Specify the process to be used for verification and validation of
the software developed or acquired for and applied to site-charac-
terization activities supporting geologic repository design and
performance analyses.

l
o Identify the procedure for reporting and documenting software de-

facts and deficiencies, including the sources, evaluating impacts of
defects and deficiencies on previous calculations, and determining
appropriate corrective action.

3.3.1.2 CONFIGURATION MANAGEMENT: Software shall be placed under configu-
ration management as each baseline is identified. Software baseline ele-
ments shall be uniquely identified to assure positive control of all revi-
sions; the identification of each software configuration item shall be
directly related to the associated documentation.

3.3.1.3 SOFTWARE CHANGES: Changes to software shall be systematically
evaluated, coordinated, and approved to assure that the impact of a change
is carefully assessed prior to updating the baseline, the required action
is documented, and the information concerning approved changes is transmit-
ted to all affected organizations. Changes to computer software shall be
subject to the same level of approval, verification, and validation as the
original software.

l
3.3.1.4 SOFTWARE DOCUMENTATION: Computer programs developed and/or modi-
fied shall be documented in accordance with the applicable elements of
NUREG-0856, Final Technical Position on Documentation of Computer Codes for
High-Level Waste Management. This requirement may be met in part by exist-
ing documentation that is properly referenced and related to the NUREG-0856
requirements.

3.3.1.5 SOFTWARE TESTING: Testing of software, Including now or modified
software, shall be performed for those inputs and conditions necessary to
exercise the software over its range of applicability, to 'Identify boundary
conditions, and to provide a suitable benchmark or sample problem for in-
stallation. The goal of testing is to develop a set of test cases that -

have highest probability of detecting the most errors in order to identify
under what conditions the software does not perform properly. -

I
3.3.1.6 SOFTWARE VERIFICATION AND VALIDATION: Verification and validation
of computer software shall be performed prior to the use of such software
to perform technical calculations in support of site-characterization,
performance assessment analyses, and the design, analysis, and operation of
repository structures, systems, and components. In those cases where this
requirement cannot be met, the portion or portions of software which have
not been verified and validated shall be identified and controlled. In all
cases, the verification and validation of software shall be completed prior
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to relying on the software to support the license application. Verification
and validation procedures shall assure that the software adequately and
correctly performs all numerical and logical operations, that the function-

I al requirements and capabilities are implemented properly in the software
design, and that the software does not perform any unintended function

I that either by itself or in combination with other functions can degrade
I the entire system.

1 3.3.1.7 SOFTWARE QUALIFICATION: Existing software shall be qualified for
use. This qualification shall be based on the ability of the software to

I provide acceptable results for specific applications and compliance with
the requirements of this section. Software that has not been developed in
accordance with this QAPP may be qualified for use provided the software is
verified and validated, a software baseline is established, and applicable

I documentation is prepared to support the software in accordance with the
I provisions of this section.

3.3.1.8 SOFTWARE IMPLEMENTING PROCEDURES: Methods for determining the
applicability of requirements and managing interfaces involving software

I documentation, configuration management, change, qualification, verifica-
tion, and validation, shall be described in the YMP-USGS Software Quality
Assurance Plan and implementing procedures.

I 3.3.2 Documentation of Computer Software: Documentation of software intended for
I scientific and engineering applications shall include the following as a minimum:

I o Software functional requirements specification;

o Software design and rel#ted change documentation;

o Description of mathematical models and numerical methods;

I o Software verification and validation documentation;

I o User documentation;
l
I o Code assessment and support;
I

o Continuing documentation and code listings; and

o Software summary.
1

This documentation is considered to be a QA record and is subject to the require-
ments of Section 17 of this QAPP. Appendix H to this QAPP provides detailed re-
quirements on the documentation of computer software used on the YMP-USGS.

3.3.3 Software Configuration Management System: The USCS shall institute a soft-
ware configuration management system and shall provide documentation of this sys-
tem to the Records Management System (RMS). The minimum requirements for the con-
figuration management system shall be: (1) inclusion of a unique identification,
including software version numbers whenever feasible, in the output and listings
of the software; (2) source code listings of the software, if available; and (3) a
traceable chronology of software versions, including descriptions of the changes
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1 made between versions that will permit the history of the development or acquisi-
tion of software and the testing of software to be reconstructed.

3.4 PEER REVIEWS

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

1 3.5 TECHNICAL REVIEWS

I When technical reviews are required, they shall be conducted in accordance with
I procedures that contain specific criteria for the performance of the technical
I review.
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QUALITY ASSURANCE PROGRAM PLAN

SECTION 4
PROCUREMENT DOCUMENT CONTROL

4.1 GENERAL REQUIREMENTS

Measures shall be established to insure that applicable regulatory requirements,
design or site-investigation bases, and other requirements that are necessary to
assure adequate quality in scientific investigations are included or referenced in
the documents for procurement of material, equipment, and services used on the
Project. To the extent necessary, procurement documents of the USGS shall require
subtier contractors to provide a QA program that is consistent with the pertinent
provisions of this QAPP, as required for the specified QA level.

4.2 PROCURED SERVICES

USGS initiated procurements for services shall be controlled through the use of
the Federal Acquisition Regulations (FAR) and U.S. Geological-Survey Manual. When
the USGS procures services from contractors or requests sefvices from national
laboratories and supporting Federal agencies, the USGS shall prepare work agree-
ments, memorandums of understanding, interagency agreements, management agree-
ments, or other suitable documents.

4.3 ADDITIONAL REQUIREMENTS FOR QUALITY ASSURANCE LEVEL I ACTIVITIES

Procurement documents issued at all tiers of procurement shall include.provisions
for the items listed hereafter, as deemed necessary by the-purchaser:

4.3.1 Scoie of Uor: A statement of the scope of work to be performed by the
supplier shall be in the procurement documents.

4.3.2 Technical Requirements: Technical requirements shall be specified in the
procurement documents. 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 iden-
tification of test, inspection, and acceptance requirements of the purchaser for
monitoring and evaluating the supplier's performance.

4.3.3 Ouality Assurance Requirements: Procurement documents shall require that
the supplier have a documented QA program, that implements either part or all of
the requirements of this document. QAPPs and documents of subcontractors for QA
Level I purchases shall be reviewed and approved by the USGS QA Office or its
delegate. Those documents that do not adequately define QA requirements, as
judged by the USGS QA Office, shall be corrected prior to initiation of activities
specified by the purchase order or contract. The extent of the program required
shall depend upon the type and use of the item or service being procured. The
procurement documents shall require the supplier to incorporate appropriate QA
program requirements in subtier procurement documents.

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

4.3.4 Rights of Access: At each tier of procurement. the procurement documents
shall provide for access to the suppliers' facilities and records for inspection
or audit by the purchaser, appropriate QA personnel, or other QA authorized repre-
sentatives. YMPO access to subtier contractor facilities shall be arranged by the
USGS.

4.3.5 Documentation Requirements: The procurement documents at all tiers shall
identify the documentation required to be submitted to the purchaser. The time of
submittal also shall be established. If the purchaser requires the supplier to
maintain specific QA records, then the retention times and disposition require-
ments shall be specified in accordance with Section 17 of this QA Plan.

4.3.6 Nonconformance: The procurement documents shall prescribe the purchaser's
requirements for reporting and approving disposition of nonconformances.

4.3.7 Spare and Replacement Parts: The procurement documents shall require the
identification of appropriate spare and replacement ,arts or assemblies and the
appropriate delineation of the technical and quality-ralated dAta that are re-
quired for ordering these parts or assemblies. The technical and quality require-
ments shall be equal to or better than the original. If QA or technical require-
ments of the original item cannot be determined, then an engineering evaluation
shall be conducted by qualified individuals to establish the requirements. The
evaluation shall consider the interchangeability, function, and safety of the
item; this evaluation shall be documented.

4.4 PROCUREMENT-DOCUMENT REVIEW -

A review of the procurement documents and changes thereto shall be made to assure
that documents transmitted to the prospective supplier or suppliers include appro-
priate provisions to assure that items or services will meet the specified re-
quirements. The review shall be performed and documented prior to contract award.
Procurement-document reviews 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. The review shall include, as a minimum, the
cognizant technical organization and QA organization. The review by the QA or-
ganization shall assure that the following requirements are met:

o QA requirements are correctly stated, inspectable, and controllable.

O Adequate acceptance and rejection criteria are provided.

o Procurement documents have been prepared, reviewed, and approved in accor-
dance with this QAPP.

4.5 PROCUREMENT-DOCUMENT CHANGES

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

o Appropriate content shall be included in procurement documents as required
by Para. 4.3 of this section.

o Additional or modified design or site-investigation criteria shall be de-
termined.

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

4.6 DISTRIBUTION OF PROCUREMENT DOCUMENTS

The USGS shall forward to the SAIC/T&MSS Project QA Department (QA Verification
Division Manager), one copy of purchase documents, and changes thereto, as issued,
when purchases involve QA Level I items or services. Only those purchase docu-

I ments that identify the vendor, describe the scope of work, and indicate when work
| is to start, are required to be submitted to SAIC/T&MSS Project QA Department.
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QUALITY ASSURANCE PROGRAM PLAN

SECTION 5
INSTRUCTIONS, PROCEDURES, PLANS. AND DRAWINGS

5.1 GENERAL

Activities affecting quality shall be prescribed by and performed in accordance
with documented instructions, procedures, or drawings, of a type appropriate to
the circumstances, except as noted in Para. 5.3 of this section. These documents
shall include or reference appropriate quantitative or qualitative acceptance
criteria for determining that prescribed activities have been accomplished satis-
factorily. Instructions and procedures shall include a section which identifies
the QA records which are generated during implementation of the document. If
plans are used in lieu of procedures, then these plans shall also include or ref-
erence appropriate acceptance criteria and identify the QA records which are gen-

I erated. These documents, including drawings, shall be controlled as required in
Section 6 of this document.

5.2 REVIEWS

I Independent reviews of all instructions, procedures, plans and drawings shall be
performed by the originating organization to assure technical adequacy and inclu-

I sion of appropriate quality requirements. If applicable, this review shall con-
| sider whether or not the activities are repeatable, have the potential to impact

the waste isolation capability of the site, or interfere with other site charac-
terization activities.

5.3 INSTRUCTIONS FOR SCIENTIFIC NOTEBOOKS

The USGS shall prepare instructions for the control of scientific notebooks,
plans, and other documentation that will be used in scientific investigations.
When scientific notebooks are used to document scientific investigations, the

I requirements of Section 3 shall prevail over the requirements of this section.
-Scientific notebooks shall be collected, controlled, stored, and maintained as QA
records in accordance with procedures which meet the requirements of Section 17 of
this document.

5.4 DISTRIBUTION

The USGS shall maintain and provide the YMPO PQM and the SAIC/T&MSS Project QA
Department Manager with controlled distribution of all implementing procedures,

| plans, and instructions used for QA Level I and 11 activities.
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OUALITY ASSURANCE PROGRAN PLAN

SECTION 6
DOCUMENT CONTROL

6.1 DOCUMENT PREPARATION, REVIEW, APPROVAL. AND ISSUANCE

6.1.1 Methods for Control: The preparation, review, approval, and Issuance of
documents, such as instructions, procedures, and 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:

o Documents containing or specifying quality requirements; and

o Documents that prescribe activities affecting quality.

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

6.1.2 Implementation of Document Control: Implementation of document control
shall provide for the following:

o Identification of documents to be controlled;

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

o Review of documents for technical adequacy, completeness, correctness, and
inclusion of appropriate quality requirements, prior to approval and is-
suance.

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

o A method for assuring that the correct and applicable documents are avail-
able at the location where they are to be used;

o A master list (or equivalent) to identify the correct and updated revisions
of documents; and

o Coordination of interface documents.

6.2 DOCUMENT CHANGES

Changes to documents, other than those defined below as minor changes, are consid-
ered 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 the document. The
reviewing organization shall have access to pertinent background data or informa-
tion upon which to base their approval and, if applicable, shall specifically
consider whether or not the activities being changed are repeatable, have the
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' potential to impact the waste isolation capability of the site or interfere with
other site characterization activities.

Minor changes to documents, such as inconsequential editorial corrections, 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 delineated clearly in the appropriate
implementing procedure.

6.3 DISTRIBUTION OF DOCUMENTS

The document control system shall assure that documents requiring verification are
not released prior to verification or, if they must be released before verifica-
tion, they are uniquely identified as such and controlled in accordance with Para.
6.1.2 of this section. A master list or equivalent used to identify the correct,

I current and updated versions of documents shall be submitted to the YHPO PQM and
I the SAIC/T&MSS Project QA Department Manger.
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OUALITY ASSURANCE PROGRAM PLAN

SECTION 7
CONTROL OF PURCHASED ITEMS AND SERVICES

7.1 GENERAL PURCHASING REQUIREMENTS

Measures shall be established to insure that purchased material, equipment, and
services conform to the procurement documents. These measures shall include pro-
visions, as appropriate, for source evaluation and selection, objective evidence
of quality furnished by the contractor or subcontractor, inspection at the con-
tractor 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 YHP Information Management System
(IMS), and it 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 ser-
vices are listed hereafter.

7.1.1 Procurement Planninrg: Procurement activities shall be planned and docu-
mented to insure a systematic approach to the procurement process. Procurement
planning shall result in the documented identification of procurement methods and
organizational responsibilities. Appropriate QA Office participation shall be
provided for evaluation and selection of suppliers, verification of suppliers'
activities, and receiving inspections. Planning shall determine the following:

o What is to be accomplished.
o Who is to accomplish it.
o How it is to be accomplished.
o When it is to be accomplished.

7.1.1.1 PROCUREMENT TIMING: To insure 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 procure-
ment activities that are required to be controlled.-

* * * n ,*_

7.1.1.2 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 hereafter. Planning shall
provide for the integration of:

o Procurement document preparation, review, and change control,
o Selection of procurement sources;
o Purchaser control of supplier performance;
o Verification (surveillance, inspection, or audit) activities by

purchaser, including notification for hold-and-witness points;
o Control of nonconformances;
o Corrective action;
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o Acceptance of the item or service; and
o QA records.

7.1.2 Source Evaluation and Selection

7.1.2.1 SELECTION OF SUPPLIERS: The selection of suppliers shall be based
on evaluation of their capability to provide items or services in accor-
dance with the requirements of the procurement documents, before the award
of contract.

7.1.2.2 SOURCE EVALUATION AND SELECTION MEASURES: Procurement-source
evaluation and selection measures shall be implemented by the USGS and
shall provide for identification of the USGS responsibilities for deter-
mining supplier capability.

7.1.2.3 MEASURES FOR EVALUATION AND SELECTION OF PROCUREMENT SOURCES:
Measures for evaluation and selection of procurement sources, and the re-
sults thereof, shall be documented; they shall include one or more of the
following items:

o Evaluation of the supplier's history of providing an identical or
similar product that performs satisfactorily in actual use; the
supplier's history shall reflect current capability.

o Supplier's current QA records, supported by documented qualitative
and quantitative information, that can be evaluated objectively.

o Supplier's technical and quality capability as determined by a di-
rect evaluation of the supplier's facilities, personnel and QA pro-
gram implementation.

7.1.3 Bid Evaluation

7.1.3.1 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 fol-
lowing subjects, as applicable to the type of procurement:

o Technical considerations;
o QA requirements;
o Supplier's personnel;
o Supplier's production capabilities;
o Supplier's past performance; a. -
o Alternates or replacement items;- and
o Exceptions to requirements and (or) specifications.

7.1.3.2 RESOLUTION OF UNACCEPTABLE QUALITY ASSURANCE CONDITIONS: Before
the award of the contract, the purchaser shall resolve or obtain commit-
ments to resolve unacceptable QA conditions resulting from the bid evalua-
tion.
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7.1.4 Supplier-Performance Evaluation

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

o Documenting the understanding between purchaser and supplier of the
provisions and specifications of the procurement documents;

o Requiring the supplier to identify planning techniques and processes
to be used In fulfilling procurement-document requirements;

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

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

o Establishing methods of document-information-exchange between pur-
chaser and supplier.

7.1.4.2 VERIFICATION MEASURES: The purchaser of items and services shall
establish measures to verify suppliers performance, as deemed necessary by
the purchaser. The measures shall establish the extent of source surveil-
lance and inspection activities.

NOTE: When the USGS utilizes another Participating Organization'or NTS
Support Contractor for YMP activities for which they are responsible, the
user organization shall Initiate a request to YMPO to conduct a YMPO sur-
veillance of the organization performing the work. The surveillance shall
be conducted to determine that the item or activity is being produced or
performed in accordance with the user organization's requirements. These
surveillances may utilize USGS personnel as technical advisors.

The extent of verification activities, including planning, shall be a func-
tion 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-bi conducted'as early'as p'raEticable. -However, the USGS
verification activities shall not relfeve the suppfier'of responsibilities
for verification of quality achievement. Activities performed to verify
conformance to requirements of procuie'ment documents shall .be recorded.
Source surveillances,'audits; receizinJ1c-ce'E ncs-r'nonconformances, dis-
positions,'waivers, and corrective actions'shall-'be documented. These
completed documents shall be considered QA records;'they'kihall be control-
led in accordance with Section 17 of this QA Plan. The purchaser shall
insure that this documentation is evaluated to determine the supplier's QA
program effectiveness.

7.1.5 Control of Documents Generated by Suppllers: Documenti"that'are generated
by suppliers shall be controlled, handled, and approved in accordance with docu-
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mented procedures. Means shall be implemented to insure that the submittal of
these documents is accomplished in accordance with the procurement-document re-
quirements. These measures shall provide for the acquisition, processing, and
recorded evaluation of technical, inspection, and test data against acceptance
criteria.

7.1.6 Accettance of Item or Service: Methods shall be established for the accep-
tance of an item or service being furnished by the supplier. Prior to offering
the item or service for acceptance, the supplier shall verify that the item or
service being furnished complies with the procurement requirements. 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 accep-
tance or post-installation test (calibration) at the facility site, or a combina-
tion thereof. Note: Inspection and Testing as defined in IOCFR50, Appendix B
Criteria 10 and 11 requirements are exempted from the USGS QA Program per Paras.

I 1.6.3, I.6.4, 10.2, and 11.2 of this document. Items and services may be 'in-
I spected" and "tested" as part of acceptance functions, but only in the context of
I other criteria (e.g. calibration). Requirements applicable to these methods of

acceptance are listed hereafter:

7.1.6.1 CERTIFICATE OF CONFORMANCE: When a certificate of conformance is
used, the following minimum criteria shall be met:

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

o The certificate shall identify the specific procurement requirements
met by the purchased material or equipment, such as codes, stan-
dards, or other specifications. This requirement may be accomplish-
ed by including a list of the specific requirements, or by provid-
ing, at the point of receipt, a copy of the purchase order and the
procurement specifications or drawings, with a suitable certificate.
The procurement requirements identified shall include any approved
changes, waivers, or deviations applicable to the subject material
or equipment.

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

o 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.-- .. ..

o The certificate system, including the procedures to be followed in
filling out a certificate(s) and the administrative procedures for
the review and approval of these certificates, shall be described in
the purchaser's or supplier's QA program.

o Means shall be provided to verify the validity of supplier certifi-
cates and the effectiveness of the certification system, such as
during the performance of audits of the supplier, or during indepen-
dent evaluation of the items. Such verification shall be conducted
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by the purchaser at intervals commensurate with the supplier's past
quality performance.

7.1.6.2 SOURCE VERIFICATION: If source verification is used, it shall be
performed at intervals that are consistent with the importance and complex-
ity of the item or service, and it shall be implemented to monitor, wit-
ness, or observe activities. Source verification shall be implemented in
accordance with plans to perform acceptance functions at predetermined
points. Upon purchaser acceptance of source verification, documented evi-
dence of acceptance shall be furnished to the receiving destination of the
item to the purchaser, and to the supplier.

7.1.6.3 RECEIVING ACCEPTANCE: When receiving acceptance is used, pur-
chased items shall be inspected as necessary to verify their conformance to
specified requirements, by taking into account source verification, audit
documentation, and the demonstrated quality performance of the supplier.
Receiving acceptance shall be performed in accordance with established
procedures to verify, by objective evidence, such features as proper con-
figuration; identification; dimensional, physical, and other characteris-
tics; freedom from shipping damage; and cleanliness. Receiving acceptance
shall be coordinated with review of supplier documentation when procurement
documents require such documentation to be furnished prior to receiving
acceptance. Personnel selected to receipt acceptance 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.requiremients of the ap-
plicable codes and standards and the QA program elements that are applic-
able.

7.1.6.4 POST-INSTALLATION TESTING (CALIBRATION): When post-installation
testing is used as part of the calibration system, post-installation test
requirements and acceptance documentation shall be established mutually by
both the USGS and the supplier.

7.1.7 Acceptance of Services Only: In certain cases involving procurement of
services only, such as third-party inspections, engineering, and consulting; and
installation, repair, overhaul, or maintenance work; the USGS shall accept the
service by any combination of the following methods:

o Technical verification of data produced;Žz.' - A d .--L A .- -

,~~~~~~- n , _.,. - q \!- * .-' 4. D....¢--

- o Surveillance,- audit, or both, of the activity; or*

o Review of objective evidence for conformance to the procurement-document
requirements. such as certifications, :stress reports, Sete; ..

7.1.8 Control of Suppller Nonconformances: MheUSGS and supplier shall is&itatish
and document methods for disposition of items and services that do not meet pro-
curement-document requirements. These methods shall include the following provi-
sions:

7.1.8.1 EVALUATION: Provisions for evaluation of nonconforming items.
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7.1.8.2 SUBMITTAL: Provisions for submittal of nonconformance notice to
the USGS by supplier as directed by the USGS. These submittals shall in-
clude supplier-recommended disposition (e.g., use-as-is or repair) and
technical justification. Nonconformances to the procurement requirements
or USGS approved documents, which consist of one or more of the items list-
ed below shall be submitted to the USGS. Approval of the recommended dis-
position shall be in accordance with documented procedures.

o Technical or material requirement is violated.

o Requirement in supplier documents, that has been approved by the
USGS, is violated.

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

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

7.1.8.3 DISPOSITION: Provisions for USGS disposition of supplier recom-
mendation.

7.1.8.4 VERIFICATION: Provisions for verification of the implementation
of the disposition.

7.1.8.5 RECORDS MAINTENANCE: Provisions for maintenance of records of
nonconformances that are submitted by the supplier.

7.2 COMMERCIAL-GRADE ITEMS

Commercial-grade items to be used as an integral part of a scientific investiga-
tion shall be identified in an approved scientific investigation planning document
or technical procedure. 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 that it will meet the require-
ments applicable to both the replaced item and its application. Commercial-grade
items shall be controlled by the use of the following requirements:

7.2.1 Source Evaluation and Selection: Source evaluation and selection shall be
in accordance with Para. 7.1.2, if that evaluation and selection is determined
necessary by the purchaser, based on the complexity of the item and its importance
to safety.

7.2.2 Purchase Order: Commercial-grade items shall be identified in the purchase
order by the manufacturer's published product description (for example, the cata-
log number) in accordance with Section 4.

7.2.3 Receipt of Commercial-Grade Item(s): After receipt of a commercial-grade
item, the purchaser shall determine that the following conditions have been met:

o Damage was not sustained during shipment.

o The item received was the item ordered.
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o Inspection, testing, or both (as related to calibration) is accomplished by
the USGS in accordance with written procedures to insure conformance with
requirements. Commercial-grade items purchased for the YMP-USCS may re-
quire inspection and/or testing from a calibration standpoint only.

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

7.2.4 Commercial-Grade Items Requiring Calibration: Commercial-grade items re-
quiring calibration may be accepted in accordance with the requirements of Section
12.
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OUALITY ASSURANCE PROGRAM PLAN

SECTION 8
IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES, AND DATA

8.1 GENERAL

This section provides the requirements for the identification and control of
items, samples, and data. The section consists of three separate parts: (1) The
requirements for items are stated in Para. 8.2; (2) the requirements for samples
are stated in Para. 8.3; and (3) the requirements for data resulting from scien-
tific investigations are stated in Para. 8.4. Para 8.2 applies to activities
related to the engineered items and does not apply to scientific investigations.
Para. 8.3 and Para. 8.4 apply to scientific-investigation activities and do not
apply to engineered items.

8.2 IDENTIFICATION AND CONTROL OF ITEMS

8.2.1 Identification: Items shall be identified to assure that only correct and
accepted items are used or installed. The identification shall be verified prior
to installation or use. Identification shall be maintained either on the item,
their containers, or in documents traceable to the item, from receipt until in-
stalled. Items of production (batch, lot, component, part) shall be identified
from the initial receipt and fabrication of the items, up to and including instal-
lation and use. This identification shall relate an item to aniapplicable design
or other pertinent specifying document.

8.2.1.1 PHYSICAL IDENTIFICATION: Physical identification shall be used to
the maximum extent possible. Where physical identification on the item is
either impracticable or insufficient, physical separation, procedural con-
trol, or other appropriate means shill be employed.

8.2.1.2 MARKINGS: Identification markings, when used, shall be applied,
using materials and methods that 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 it
is subdivided, and they shall not be obliterated 'or hidden by surface
treatment or coatings, unless other ueans of identification are subiti-
tuted.*._ c_..f.: z. .. . .

8.2.1.3 SPECIFIC IDENTIFICATION OR T ACWAILITY A 1scified by codes,
standards, or specifications;'that biclUidi secif1 ic tification -r
traceability requirements (suich is identification or trscsability of the

- item to applicable specification and grade of miitil lo6tatocb ,;lot,
part or serial number;'or'specified Insiptlons' 'tests othe r records)
the program shall be designed to provide such identification and traceabil-
ity control. - - . - -

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

8.3 IDENTIFICATION AND CONTROL OF SAMPLES

Procedures shall be developed and implemented to insure that samples are identi-
fied and controlled in a manner consistent with their intended use. Such proce-
dures shall define the responsibilities (including interface between organiza-
tions) for collection, identification, handling, storage, transportation, and the
generation of records.

8.3.1. Identification: Physical identification shall be used to the maximum
extent possible. Where physical identification cannot be placed on the sample,
appropriate alternative identification methods shall be described and used. All
identification methods shall provide methods whereby identification of samples can
be traced to the appropriate documentation, such as drawings specifications, dril-
ling logs, test records, inspection documents, and nonconformance reports. Sam-
ples shall be identified by placing the identification directly on the sample, on
its container, or on records traceable thereto. If placing the identification on
the sample is impractical, methods shall be described and implemented to assure
that samples are not mixed with like samples, and that the correct identification
of samples is verified and documented prior to release for use. -

8.3.1.1 PROCEDURES: Procedures shall be developed and implemented to
assure that sample-collection methods, techniques, and related equipment
produce the intended sample. Sample-handling methods shall be developed,
documented, and used, to assure that all samples meet the technical objec-
tives dictated by the scientific investigation, for which the samples are
collected.

8.3.1.2 STORAGE: Storage methods shall be developed and implemented to
insure that samples are maintained in predetermined physical conditions,
commensurate with their intended purpose. Samples intended for storage
shall receive appropriate treatment to assure that they do not degrade
during storage. Sample treatment and storage requirements shall be defined
in the appropriate technical procedure(s).

8.3.1.3 TRANSPORTATION: Transportation methods shallbe described and
effected by procedures prescribing appropriate containers, handling, and
any other environmental or safety considerations for the sample(s). Where
multiple organizations are involved, appropriate procedures shall define
responsibilities and documentation methods to be used.

8.3.1.4 IDENTIFICATION: Measures shall be taken to maintain sample iden-
tification in storage. These measures shall be consistent with the planned
duration and conditions of storage, and they shall describe actions to be
taken where samples may have a maximum life expectancy while in storage.
Physical segregation of samples to preclude mixing with like samples shall
be used to the maximum degree practical.
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8.3.2 Control of Samples: Controls shall be developed and implemented to assure
that sample identification is verified and maintained when handled, transported,
or transferred from one organization's responsibility to another. Where samples
are controlled by more than one organization, procedures describing the organiza-
tional responsibilities shall be developed and implemented.

8.3.3 Curatojn: The YKPO has assumed responsibility to develop and implement an
Administrative Procedure (AP) describing the ultimate curation of all types of
samples, including liquids, gases and solids. That AP, as a minimum, is to ad-
dress the transportation, handling, storage, retrievability of samples, and the
generation and retention of records. All records generated as a result of testing
of samples shall be handled in accordance with Section 17.

8.4 IDENTIFICATION AND CONTROL OF DATA

Data generated from a YHP-USGS scientific investigation shall be identified to
assist in the determination of their correct use. Identification of such data
shall be provided in all documents, information systems, or both, in which such
data appear. The identification of YMP data shall ,include a reference to the
origin of the data (task, test, experiment, report, publication, etc.) and an
indication of the QA Level assigned to the activity that produced the data.

8.4.1 Identification: Control measures shall be established and implemented to
assure that YMP-USGS data are identified properly. These measures shall include
verification of the identification of such data prior to release fqr use.

8.4.2 Multiple Organizations: Where data are the results of the efforts of more
than one organization, procedures describing the organizational responsibilities
for that data shall be developed and implemented. The documentation resulting
from the scientific investigation involving more than one organization shall be
annotated to show which organization produced what part of the data.
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QUALITY ASSURANCE PROGRAK PLAN

SECTION 9
CONTROL OF PROCESSES

9.1 GENERAL REQUIREMENTS

The requirements of this section apply to engineered items and scientific investi-
gations for process control. The requirements for special Rrocesses apply to
engineered items only. Measures shall be established, if necessary, to insure
that processes that affect quality of items or services are controlled either by
instruction, procedures, or other appropriate means.

9.2 STATEMENT OF EXCLUSION

The activities associated with the USGS scientific investigation do not include
processes that need to be controlled in the sense of this criterion. Those ac-
tivities requiring control are governed by technical procedures and other portions
of this QAPP. Accordingly, this section of the QAPP has been excluded as noted in
the introduction.
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QUALITY ASSURANCE PROGRAM PLAN

SECTION 10
INSPECTION

10.1 GENERAL REQUIREMENTS

Measures shall be established by the USGS to provide inspections required to ver-
ify conformance of an item or activity to specified requirements if necessary.
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) iden-
tification of mandatory hold points; and (5) identification of inspections requir-
ing special expertise. Results of all inspection activities shall be documented
by the inspecting organization. The requirements of this section apply to engine-
ered items and do not apply to scientific-investigation activities.'

10.2 STATEMENT OF EXCLUSION

The activities associated with the USGS scientific investigation do not require
verification of conformance against standards or specified requirements, as spec-
ified in Criterion 10. As a result, the provisions of Criterion 10 have been,
removed from this QAPP. Those elements of the USGS scientific investigation re-
quiring "inspection" related activities, such as receiving acceptance, technical
and other reviews, and document compliance are covered by the QAPP under other
appropriate criteria.
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OQALITY ASSURANCE PROGRAM PLAN

SECTION 11
TEST CONTROL

11.1 GENERAL REQUIREMENTS

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.

11.2 STATEMENT OF EXCLUSION

By definition, a test means to measure against a known standard. In the USGS-YMP
Scientific Investigation Program, such tests are made only in the. sense of cali-
brations. Because the calibrations requirements are met under-Criterion 12, the
requirements of Criterion 11 are excluded in this USGS-YMP QAPP.
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QUALITY ASSURANCE PROGRAM PLAN

SECTION 12
CONTROL OF MEASURING AND TEST EQUIPMENT

12.1 INTRODUCTION

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

The USGS control program for measuring and test equipment shall include all meas-
uring and test equipment 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. The
USGS shall describe the establishment, implementation, and assurance that the
calibration program is effective.

12.2 REQUIREMENTS

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 previ-
ously known. Specific requirements for control of measuring and test equipment
are:

12.2.1 Selection: Selection'of measuring and test equipment shall be controlled
to assure that such equipment is of proper type, range, and accuracy, to accom-

I plish the function of determining conformance to specified tolerance requirements.
I The type, range, accuracy, and tolerance of a measuring device shall be specified

in calibration procedures. Each device shall have a unique identification. This
identification shall be recorded on the data sheet, log, etc., with the measure-
ment taken, to insure traceability to the measurement of the device that was used
to take the measurement.

12.2.2 Calibration: Measuring and test equipment shall be calibrated against
certified equipment having known valid relations to the National Institute of
Standards and Technology, or to other nationally recognized standards; this equip-
ment shall be calibrated, adjusted, and maintained at prescribed intervals. If no
nationally recognized standards exist, the basis for calibration shall be docu-
mented. 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 the acceptance
Is documented and authorized by responsible management. The management authorized
to perform this function shall be identified.

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

12.2.4 Handling and Storage: Measuring and test equipment shall be handled pro-
perly and stored to maintain accuracy.

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

12.3 COMMERCIAL DEVICES: Calibration and control measures are not required for
rulers, tape measures, levels, and other such devices if normal commercial equip-
ment provides adequate accuracy.
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OUALITY ASSURANCE PROGRAM PLAN

SECTION 13
HANDLING. SHIPPING, AND STORAGE

13.1 GENERAL REQUIREMENTS

Measures shall be established to control the packaging, handling, storage, ship-
ping, cleaning, and preservation of material and equipment to prevent damage,
loss, or deterioration. Handling, storage, and shipping of items shall be con-
ducted 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.

13.1.1 Special Equipment and Protective Environments: When required for par-
ticular items, special equipment (for example, containers, shock absorbers, and
accelerometers) and special protective environments (for example, an inert gas
atmosphere, specific moisture-content levels, and temperature levels) shall be
specified and provided, and their existence shall be verified.

13.1.2 Specific Required Procedures: Specific procedures for handling, storage.
packaging, shipping, and preservation shall be used, when they are required for
critical, sensitive, perishable, or especially expensive articles. -

13.1.3 Inspection and Testing of Special Tools and Eguipment: Special handling
tools and equipment shall be used and controlled as necessary to insure safe and
adequate handling. Special handling tools and equipment shall be inspected and
tested in accordance with procedures, and at specified time. intervals, to verify
that the tools and equipment are maintained adequately.

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

13.1.5 Harking and Labeling: Instructions for marking and labeling for packag-
ing, 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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QUALITY ASSURANCE PROGRAM PLAN

SECTION 14
INSPECTION, TEST, AND OPERATING STATUS

14.1 GENERAL REQUIREMENTS

The requirements of this section apply to engineered items and do not apply to
scientific investigations.

14.2 STATEMENT OF EXCLUSION

Because the USGS is not producing engineered items in YHP scientific investiga-
tions, the requirements of this Criterion are omitted from this QAPP.
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QUALITY ASSURANCE PROGRAM PLAN

SECTION 15
CONTROL OF NONCONFORMING ITEMS

15.1 REQUIREMENTS CONCERNING NONCONFORMING ITEMS

Measures shall be established to control items that do not conform to requirements
to prevent their inadvertent installation or use. These measures shall include
documented procedures for identification, documentation, evaluation, segregation
(when practical), disposition, and notification to affected organizations. All
USGS personnel involved in YMP activities are responsible for reporting noncon-

t formances in accordance with established nonconformance-control procedures. These
I procedures shall be consistent with the minimum requirements listed hereafter.

15.1.1 Identification: Identification of nonconforming items shall be made by
marking, tagging, or other methods, that shall not adversely affect-the end use of
the item. If identification of each nonconforming item is not practical, the
container, package, or segregated storage area, as appropriate, shall be identi-
fied. 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 (such as USGS-6, etc). If
tags are used, they shall be securely attached to avoid loss during handling.

15.1.2 Nonconformance-Control Log: The USGS shall maintain a nonconformance-
control log to track nonconforming items. This log shall contain the following
information:

o The nonconformance report (NCR) number.

o A brief description of the nonconforming condition.

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

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

15.1.3 Segregation: When practical, nonconforming items shall be segregated by
placing them in a clearly identified and designated hold area until they are dis-
positioned properly. When segregation is impractical or impossible, because of
physical conditions, such as size, weight, or access limitations, other precau-
tions shall be employed to preclude inadvertent use of a nonconforming iteik.

r a. . w .- ' ~ _ s '.

15.1.4 Disposition: Nonconforming characteristics shall be reviewed, indirecom-
mended dispositions of nonconforming items shall be proposed and approved In ac-
cordance with documented procedures. Further processing, delivery, installation,
or use of a nonconforming item shall be controlled, pending an evaluation and an
approved disposition by authorized personnel. Nonconformance documentation-shall
be distributed to all affected organizations.

15.1.4.1 RESPONSIBILITY AND AUTHORITY: Responsibility and authority for
the evaluation, disposition, and close-out of nonconforming items shall be
defined and documented in an implementing procedure. Those personnel
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assigned signature approval of the disposition shall be identified. QA
responsibilities relating to nonconformances shall be described. Person-
nel performing evaluations to determine a disposition shall have demon-
strated competence in the specific area that they are evaluating, have an
adequate understanding of the requirements, and have access to pertinent
background information.

15.1.4.2 DISPOSITIONING OF NCR: The person or organization assigned the
responsibility of dispositioning the NCR shall insure the following:

o Nonconformance documentation adequately identifies and describes
the nonconformance.

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

o The disposition has referenced any approved design documents, pro-
cedures, plans, work orders, etc., that are to ae used for the
correction of the nonconforming condition. ,-

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

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

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

o If 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 also shall be cross-referenced on the NCR.

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

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

15.1.4.3 YMPO APPROVAL: In those cases where the responsible organiza-
tion proposes a disposition of 'repair', YMPO approves the proposed dispo-
sition prior to implementation. In the case of a proposed disposition of
'use-as-is', the NCR shall be forwarded to YMPO for approval, after all
actions necessary to support technical justification of the disposition
have been completed. The appropriate YMPO Branch Chief and the YMPO PQH
approve NCR dispositions involving 'repair' or "use-as-is' determinations
and conditional release recommendations.

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

15.1.4.5 INTERFACES: Internal interfaces between organizational units
and external interfaces between YMP Participants shall be described clear-
ly.

15.2 CONDITIONAL RELEASE

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

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

o The nonconforming item remains accessible for inspection.

o The nonconforming item is evaluated, and limitation(s) f6r use of the
equipment or system is established.

o Traceability and identification of the nonconforming item are maintained.

15.3 REPETITIVE NONCONFORMANCES

When repetitive or recurring nonconforming conditions are identified, an evalua-
tion 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 corrective-action procedures developed by the USGS.

15.4 TRENDS

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

15.5 DISTRIBUTION OF DOCUMENTS

ICopies of nonconformance reports for items shall be sent to the YMPO PQM and the
SAIC/T&MSS Project QA Department (QA Engineering Division Hanager) by the USGS

Iupon issuance and upon closure. The original nonconformance reports shall be sent
to the YMPO for approval, as required by Para. 15.1.4.3.

I
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QUALITY ASSURANCE PROGRAM PLAN

SECTION 16
CORRECTIVE ACTION

16.1 GENERAL

The USGS shall establish a corrective action system for identifying or determining
the cause of, and providing corrective action for, significant or recurring condi-
tions adverse to quality, including, but not limited to, breakdown of the USGS QA
Program and repetitive nonconformances. This system shall insure that significant
conditions, that are adverse or potentially adverse to quality, are identified
promptly and corrected as soon as practical.

16.1.1 Significant Adverse Conditions: For significant conditions adverse to
I quality the identification, cause, and corrective action taken to preclude recur-

rence shall be documented and reported to immediate and upper levels of management
I for review and assessment. A significant condition adverse to quality is one

which, if not corrected, could have a serious effect on safety or operability.
I Significant conditions include, but are not limited to breakdowns in the QA Pro-
J gram and repetitive nonconformances. Upon discovering or receiving notification
I that a significant condition adverse to quality or unusual occurrence exists, the
USGS shall ensure that:

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

o Causative factors have been determined.

o Controls have been reviewed, implemented, monitored and revised, if neces-
sary.

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

I rences.

16.1.2 Follow-up Action: The QA 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 QA organization to verify pro-
per implementation of this corrective action and to close out the corrective ac-
tion. The organization responsible for implementing the corrective action shall
assure that the corrective action is completed in a timely manner.

16.1.3 Corrective Action: Corrective Action Reports (CARs) shall be periodically
analyzed by the QA Office to show quality trends. Results shall be reported to
upper management for review and assessment.

16.2 DISTRIBUTION OF DOCUMENTS

{ Copies of Corrective Action Reports (CARs) shall be sent to the SAIC/T&MSS Project
QA Department (QA Engineering Division Manager) by the USGS upon issuance and
closure.



YMP-USGS-QAPP-01, R5
Page 58 of 68

OUALITY ASSURANCE PROGRAM PLAN

SECTION 17
QUALITY ASSURANCE RECORDS

17.1 GENERAL RECORDS REQUIREMENTS

Records that furnish documentary evidence of quality shall be specified, prepared,
and maintained in accordance with YMP Administrative Procedures, that shall meet
the requirements of this section; a requirement is included that all documents be
legible, identifiable, and retrievable. A document or other item is not consi-
dered a QA Record until it satisfies the definition given hereafter. The term
records, as used throughout this section, is to be interpreted as QA Records. QA
Records include: (1) Individual documents that have been executed, completed, and
approved, and that furnish evidence of the quality and completeness of data (in-
cluding raw data), and activities affecting quality; (2) documents prepared and
maintained to demonstrate implementation of QA programs (e.g., audit, surveil-
lance, and inspection reports); (3) procurement documents; (4) other documents,
such as plans, correspondence, documentation of telecons, specifications, tech-
nical 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 a document that: (1) Will
either receive no more entries, or whose revision normally would consist of-the
reissue of the document; and (2) is signed and dated by the originator, and, as
applicable, by other personnel authorized to approve the documernt. Records shall

1 be distributed, handled, and controlled in accordance with written procedures.
1 All YMP-USGS records (including superceded records) shall be retained and dispo-

sitioned as described elsewhere in this section.

17.2 USGS RECORDS SYSTEM

A record system or systems shall be established by the USGS at the earliest prac-
ticable time, consistent with the schedule for accomplishing work activities. The
record system shall be defined, implemented, and enforced in accordance with writ-
ten procedures, instructions, or other documentation prepared in accordance with
Section 5 of this document. The records-management activities to be performed by
the USGS, during the processing of QA records, are detailed in the YMP Management
Procedures Manual and the corresponding USGS procedure(s).

- 1 ..... . . 1w.

17.2.1 Records-System Management Plan: In accordance with the YMPO YMP Informa--
tion Management System Plan, the USGS Records-System Management Plan shall:

o Identify the types of records to be generated, purchased, or maintained,
including all records referenced in pertinent'final reports-and other-
documents. . . - .. Er .

o Identify the methods to be used to comply with all applicable records
requirements, including those to be used to control in-process records.

o Identify and define the responsibilities of the YMP-USGS Participants,
including the QA organization.
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o Comply with requirements established by YMPO concerning record types and
retention, that shall include duration, location, and assigned responsi-
bility.

17.2.2 Preservation of Records: The procedure defining implementation of the
record system for the USGS shall identify measures to be implemented for preserva-
tion and safekeeping of the records before storage, and for prevention of delays
between record completion and storage at the Project Record Center. For purposes
of record retention, all YMP records are classified as lifetime records, and they
are required to be retained for the life of the Project.

17.3 RECORDS COLLECTION, IDENTIFICATION, AND PROCESSING

The applicable design specifications, procurement documents, implementing proce-
dures, operational procedures, or other documents shall specify the records to be
generated, supplied, or maintained by or for the YMPO. Requirements and responsi-
bilities for record transmittal, distribution, retention, maintenance, and dispo-
sition of QA records shall be established and documented.

17.3.1 Selection of 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: (1) Operating logs; (2) results
of reviews, inspections, tests, and audits; and (3) monitoring of work perfor-
mance. Also, the records shall include closely related data such as qualifica-
tions of personnel, procedures, and equipment. A list of typical QA records Is
contained in Appendix E.

17.3.2 OualitX of Records: Documents that are designated to become records shall
be legible, identifiable, accurate, complete, reproducible, microfilmable, and
appropriate to the work accomplished.

17.3.3 Completion of Records: Documents that are designated to become records
I shall be completed in accordance with the methods specified in the YMP-USGS Man-
I agement Procedures Manual.

17.3.4 Validation of Records: 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 origi-
nals or reproduced copies. Authentication may take the form of a statement by the
responsible individual or organization. Handwritten signatures are not required,
if the document is clearly identified as a statement by the reporting individual
or organization. The USGS shall maintain a list that contains the signatures and
initials of the personnel authorized to authenticate records.

17.3.5 Records Identification and Processing: 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, that is directly traceable to
controlling programmatic information (e.g., project, contract number, task number,
preparing organization, author, date, title, subject, ate.). This unique identi-
fication number or other designation shall be designated so that it does not re-
peat any other system in the YMP. The USGS records identification system shall
be submitted to YMPO for review and approval to insure consistency with the Pro-
ject records system. The records shall be indexed, and the indexing system or
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systems shall include, as a minimum, the location of the record within the records
system or systems.

17.3.6 Corrected Information in Records: Records may be corrected in accordance
with written procedures that provide for appropriate review or approval by the
originating organization. The correction shall Include the date and the identifi-
cation of the person authorized to issue such correction; the correction shall not
obliterate the corrected data.

17.3.7 Records Transfer: The USGS 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. The Individual
responsible for receiving records shall provide protection from damage, deterio-
ration, or loss, during the time that the records are in their possession. Each
receipt-control system shall be structured to permit a current and accurate as-
sessment of the status of records during the receiving process. As a minimum, the
receipt-control system shall include the following:

o A method for designating the required records. -

o A method for identifying the records received.

o Procedures for receipt and inspection of incoming records.

o A method for submittal of completed records to the storage facility with-
out unnecessary delay.

17.4 RECORDS STORAGE, PRESERVATION, AND SAFEKEEPING

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

o A description of the storage facility.

o The filing system to be used.

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

o The method of verifying that the records are those designated.

o The rules governing access to and control of thebfiles.

o The method for maintaining control of and accountability for records re-
moved from the storage facility.

o A method for filing supplemental information.

17.4.1 Records Storage: Records shall be stored in permanent or temporary facil-
ities constructed and maintained in a manner that minimizes the risk of damage or
destruction from natural disasters, such as winds, floods, or fires; from environ-
mental conditions, such as high and low temperatures and humidity; and from infes-
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tation of insects, mold, or rodents. The records shall be stored in a predeter-
mined location or locations, that meets the requirements of applicable standards,
codes, and regulatory agencies. The following requirements apply to both perma-
nent and temporary record-storage facilities.

Records shall be controlled from the time they are complete, until the time they
are stored in a permanent storage facility. Temporary storage, preservation,
safekeeping, 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 alternative to a single fire-rated, environ-
mentally controlled facility. The two satisfactory methods of providing storage
facilities are: (1) Single; and (2) dual; these methods are detailed in the fol-
lowing sections.

17.4.1.1 SINGLE FACILITY: Design and construction of a single record-
storage facility shall meet the following criteria:

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

o It shall have a floor and roof with drainage. control; if a floor
drain is provided, then a check valve (or equivalent device) shall
be included.

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

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

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

o It shall have foundation sealant and provisions for drainage.

o It shall have forced-air circulation with a filtration system.

o It shall have a fire-protection system.

o Only those penetrations used exclusively for fire protection, com-
munication, lighting, or temperature and humidity control are al-
lowed. All such penetrations shall be sealed or dampered to comply
with the minimum two-hour fire-protection rating.

o 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.

o If the facility is located within a building or structure, then the
environment and construction of that building can provide a portion
of, or all of, these criteria.
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17.4.1.2 ALTERNATIVE SINGLE FACILITIES: The following are acceptable
alternatives to the criteria for a single facility:

o Two-hour fire-rated vault that meets National Fire Protection As-
sociation (NFPA) 232-1975.

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

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

- An early-warning fire detection and automatic fire-suppression
capability with electronic supervision at a constantly attended

- central station.

- Records storage in fully enclosed metal cabinets.

Adequate access and aisle ways.

- Prohibit work in the file room that Ls not associated directly
with record storage or retrieval.

- Prohibit smoking, eating, or drinking in the file room.

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

17.4.1.3 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 facility is required to satisfy the requirements for
single facilities or single-alternative facilities, but they shall meet
the other requirements of this document.

17.4.1.4 RECORD RETRIEVAL FROM STORAGE FACILITIES: 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
include, as a minimum, all referenced documents, peer review or other
review documents, computer codes, data sheets, procedures, and test plans.
All documents referenced by final reports, except readily available refer-
ences, such as encyclopedias, dictionaries, engineers handbook, etc.,
shall be retrievable from the Records Management System (RMS).

17.4.2 Preservation of Records: Records shall be stored in a manner approved by
the USGS. To preclude deterioration of the records, the following requirements
shall apply:

o Provisions shall be made in the storage arrangement to prevent damage from
moisture, temperature, and pressure.
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o Records shall be firmly attached in binders or placed in folders or en-
velopes for storage in steel file cabinets or on shelving in containers.

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

17.4.3 Records Safekeeping: Measures shall be established to preclude the entry
of unauthorized personnel in the storage area. These measures shall guard against
larceny and vandalism. Measures also shall be taken to provide for replacement,
restoration, or substitution of lost or damaged records. These measures shall be
accomplished within 90 days, following determination that either a record has been
lost, or that a record has been damaged, to a degree that it is no longer complete
or legible. Access controls shall be defined and maintained.

17.4.3.1 PERSONNEL ACCESS: A list shall be maintained that designates
those personnel, who shall have access to the files. Records maintained
by the USGS at their facility or other location (on an interim or other
basis) shall be accessible to the YMPO or its designated -alternate. Re-
cords that are accumulated at various locations, prior to transfer, shall
be made accessible to the YMPO either directly or through the procuring
organization.

17.4.3.2 CUSTODIAL DUTIES: The custodian shall inventory the submittals,
shall acknowledge receipt, and shall process these records in accordance
with this document, or the procedures implementing this document.

17.4.3.3 REQUIREMENTS OF REGULATORY AGENCIES: Various regulatory agen-
cies have requirements concerning records that are within the scope of
this document. The most stringent requirements shall be used to determine
final dispositions.
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QUALITY ASSURANCE PROGRAM PLAN

SECTION 18
AUDITS

18.1 GENERAL AUDIT REQUIREHENTS

All YHP activities shall be subject to planned and scheduled internal and external
audits to assure that procedures and activities comply with the overall QA Program
and to determine their effectiveness. This QAPP includes a system of planned,
periodic audits to provide an objective evaluation of quality-related practices,
procedures, instructions, activities, and items, including the review of documents
and records, to insure that the QA Program is effective and implemented properly.
The audits shall be performed in accordance with written procedures, using check-
lists, by appropriately trained personnel 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 all findings are addressed appropri-
ately and to identify quality trends. All deficiencies, nonconformances, and
potential quality problems identified during an audit are to be documented and
monitored until verification of effective corrective action is made. The audited
entity shall describe, in a formal report, the corrective action to be taken to
address any findings; and the report shall be submitted to the auditing organiza-
tion and the YMP-USGS management. Follow-up action, including verification of
corrective action or reaudit of specific areas, shall be performed.

18.1.1 YMP Audits: YMPO assumes responsibility for the YMP audit program to be
executed at the Project level, and the USGS and other participating organizations
and NTS support contractors shall execute the YMP Audits at the activity level.

18.1.1.1 YKPO AUDITS: The USGS is subject to audits by YMPO, according
to an annual YHPO plan, to verify the effectiveness and adequacy of the
implementation of all elements of the USGS QAPP. Audits, in addition to
planned and scheduled audits, may be conducted when a unique need arises
or when an audit Is requested by the USGS. The YHPO audits eliminate the
need for participating organizations or NTS support contractors to conduct
audits of each other. Representatives of the USGS may be invited to par-
ticipate in a YMPO audit, when the audited organization's activities are
of mutual interest.

18.1.1.2 USGS AUDITS:- The USGS shall conduct intern;Alaudits covering
the entire QAPP on an annual basis; -and external audits (subcontractor and
supplier) of activities under its direct control..: The audits shall be
scheduled, planned, conducted, and reported as described in the -following
sections. External and internal audit schedules-dates,' ^and changes
thereto, will be sent to the SAIC/T&HSS Project QA Department (QA Verifi-
cation 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.

18.1.2 Audit Schedules: Internal and external QA audits shall be scheduled in a
manner that shall provide coverage and coordination with ongoing QA Program ac-
tivities. Audits shall be scheduled at a frequency commensurate with the status
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and importance of the activity and shall be initiated early enough to assure of-
| fective QA. The USGS shall perform or arrange for annual evaluations of sup-
| pliers. This evaluation shall be documented and shall take into account, where

applicable, (1) review of supplier furnished documents and records such as cer-
I tificates of conformance, nonconformance notices, and corrective actions; (2)

results of previous source verifications, audits, and receiving acceptance; (3)
operating experience of identical or similar products furnished by the same sup-
plier; and (4) results of audits from other sources, e.g., customer, ASME, or NRC
audits.

18.1.2.1 INTERNAL-AUDIT SCHEDULE: Applicable elements of the USGS QAPP
shall be audited at least annually or at least once during the life of the
activity, whichever timeframe is shorter. The scope of the audit shall be
established by considering the results of any previous audits, the nature
and frequency of identified deficiencies, and any significant changes in
personnel, organization, or the QA Program.

18.1.2.2 EXTERNAL-AUDIT SCHEDULE: 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 peri6d, with the following excep-
tion: If the activity is less than four months in putation, an audit is

*s not required to be performed, unless an audit is necessary, due to the
complexity or importance of the activity being performed. The justifica-
tion for not performing audits of vendors whose activities are less than
four months in duration shall be documented and approved by the QA Man-
ager. A copy of the documented justification shall be provided to the

I YMPO PQM.

18.1.2.3 JOINT AUDITS: If more than one purchaser buys from a.-single
supplier, a purchaser may either perform or arrange for an audit of the

1 supplier on behalf of itself and other purchasers to reduce the number of
I 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 distri-

buted to all the purchasers for whom the audit was conducted. Neverthe-
less, each of the purchasers relying on the results of an audit performed
on behalf of several purchasers remains individually responsible for the
adequacy of the audit.

18.1.3 Audit Preparation: Preparation for an audit shall include the items list-
ed hereafter:

18.1.3.1 AUDIT PLAN: The auditing organization shall develop and docu-
ment an audit plan for each audit. This plan shall identify the audit
scope, requirements, audit personnel, activities to be audited, organiza-
tions to be notified, applicable documents, schedules, and written proce-
dures or checklists.

18.1.3.2 AUDIT PERSONNEL: The auditing organization 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 internal audit, then the personnel who have direct responsibility
for performing the activities to be audited shall not be involved. in the
selection of the audit team. Audit personnel shall have sufficient au-
thority and organizational freedom to make the audit process effective.
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Appendix F of this QAPP defines the requirements for the qualification of
QA audit personnel.

18.1.3.3 AUDIT-TEAM SELECTION: An audit team shall be identified before
the beginning of each audit. This team shall contain one or more Audi-
tors, with one 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-teas leader
shall insure that the audit team is prepared before the audit begins.

18.1.4 Audit Performance: Audits shall be performed in accordance with written
procedures using checklists, as early in the life of the activity as practical;
they shall be continued at intervals consistent with the schedule for accompli-
shing the activity. Elements that have been selected.for audit shall be evaluated
against specified requirements, including a review of corrective actions taken on
deficiencies in the area being audited, that were identified during previous aud-
its. Objective evidence shall be examined to the depth necessary to determine if
these elements are adequate for effective control, and to determine whether br not
they are being implemented effectively. The audit results shall be documented by
audit personnel, and they 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 find-
ings shall be reviewed with the audited entity at a closing meeting.

18.1.5 Audit Reporting: The audit report.shall be signed by the audit-team lead-
er and issued within 30 calendar days. The report shall include the following
information, as appropriate:

o Description of the audit scope.

o Identification of the Auditors.

o Identification of persons contacted during audit activities.

o Summary of audit results, including a statement of the effectiveneis of
the QA Program elements that were audited. : -- -., -'

o Description of each reported adverse audit finding In sufficient detail-to
enable corrective action to be taken by the audited organization.Aa--

18.1.6 Response to Audit Findings: 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 30 calen-
dar days of receipt of the audit report, notify the appropriate office in vriting
of action taken or planned. The adequacy of audit responses shall be evaluated by
or for the auditing organization. - _
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18.1.7 Follow-UR Action: Follow-up action shall be taken to determine whether or
not corrective action has been accomplished as scheduled and shall be verified by

I the auditing organization. An analysis of audit results shall be performed by the
I QA organization to identify quality trends. The results of this analysis shall be

reported to responsible management for review, assessment, and appropriate action.

18.1.8 Audit Records: As a minimum, audit records shall include the following:

o Identification of the entity or activities, or items audited and the in-
dividual(s) contacted during the audit(s).

o Description of any deficiencies, nonconformances, and potential quality
problems identified.

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

o Records of personnel qualifications for Auditors and Lead Auditors per-
forming audits shall be established and maintained by the USGS. Records
for each Lead Auditor shall be maintained and updated annually.

18.2 GENERAL SURVEILLANCE REQUIREMENTS

The YMP audit program shall be supplemented by independent surveillance activi-
ties. The purpose of a surveillance is to monitor or observe items or activities
to verify conformance to specified requirements. These surveillances shall be
conducted by the YMPO, the USGS, other Participating Organizations, and the NTS
Support Contractors; and they shall be either scheduled or implemented on a random
basis.

Measures for the surveillance of site-investigation activities shall be establish-
ed and executed in accordance with procedures prepared by the organization per-
forming the activity. Surveillances shall 'be scheduled and conducted, based on
the activity's relative impact or significance, or both, to the YMP. All defi-
ciencies, nonconformances, and potential quality problems identified during sur-
veillances are to be documented and monitored, until verification of effective
corrective action is made. Specific requirements applicable to surveillance ac-
tivities are:

18.2.1 Surveillance Planning: Surveillances are to be performed to written
checklists or surveillance plans whenever practical. The documentation shall
identify characteristics, methods, and acceptance criteria and shall provide for

I recording objective evidence of results and accuracy of the equipment necessary to
perform surveillance. The specification of acceptance criteria related to sur-
veillances may be as simple as *to verify proper implementation of procedures' or
"to verify conformance to requirements'.

18.2.2 Surveillance Personnel Selectio: Surveillance personnel shall not report
directly to the immediate supervisors who are responsible for the work that is the
subject of the surveillance.

18.2.3 Surveillance Reporting: As a minimum, surveillance records shall identify
the following:
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o Item or activity.

o Date of surveillance.

o Name of individual performing the surveillance.

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

o Description of any deficiencies, nonconformances, and potential quality
I problems identified during the surveillance. Nonconformances shall be

handled in accordance with the requirements of Section 15 or 16, as ap-
plicable.

o Surveillance criteria.

I o Equipment used during the surveillance.

I o Results.

o Acceptance statement.
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OUALITY ASSURANCE PROGRAM PLAN

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 service.

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 speci-
fic function or task. The YMP QA Program applies to activities affecting the
quality of all systems, structures, and components important to safety, and to the

I design and characterization of barriers important to waste isolation. These
activities include: site characterization, facility and equipment construction,

I facility operation, performance confirmation, permanent closure, and decontamina-
tion and dismantling of surface facilities as they relate 'to items important to

| safety and barriers important to waste isolation. The QA Level I requirements of
I this QA Program apply to all activities affecting the quality of structures,

systems and components important to safety and engineered barriers important to
waste isolation. These activities include: designing (including 'such activities
as safety analyses, laboratory testing of waste package materials to characterize
their performance, and performance assessments), purchasing, fabricating, hand-

| ling, shipping, storing, cleaning, erecting, installing, inspecting, testing,
I 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
I assignment. However, activities related to natural barriers important to waste
I isolation shall be identified and listed on a Q list. These activities include:
I Performance assessments, site characterization testing, and activities that may
I impact the waste isolation capability of the natural barrier. Examples are site
I 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 effort (operation, task, function, or service) which
influences or affects the achievement or verification of the objectives of the YMP
as depicted in the VBS Dictionary.

I AMP - Administrative Management Procedure: 'A USGS document that specifies.methods
to be used by the YMP-USGS to implement requirements of 1) the YMP Administrative
Procedures, 2) the YMP Plans, 3) the YHPO directives, or 4) the USGS Branch.of YMP
policies, but which does not specify methods to be used to impiement requirements
of the YMP-USGS QAPP.

AP - YMP Administrative Procedure: An implementing procedure which identifies the
interface control methods which govern Project-wide systems and are implemented by

| all Project Participants. Administrative procedures that implement QA require-
ments are identified with a IQ' suffix (i.e., AP l.lQ).
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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 implementation.

AUTHENTICATION (QA RECORDS): 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 a document which is clearly identified
as a statement by the reporting individual or orgainzation. A document cannot

I become a QA record until it has been authenticated.

BARRIER: Any material, structure, system, or component that prevents or substan-
tially delays the movements of water or radionuclides.

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

CERTIFICATE OF CONFORMANCE: A document signed by an authorized individual that
certifies the degree to which items or services meet specified 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 attribute 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,
i.e., catalog.

3) Z The item is used in applications other than Mined Geologic Disposal Systems.

COMPUTER CODE: A sequence of instructions suitable for processing by a computer
(ANSI/IEEE Std 729.1983).

COMPUTER MODEL VALIDATION: Assurance that a model as embodied in a computer code
is a correct representation of the process or system for which it is intended*
(NUREGC0856). Usually accomplished by comparing model results to (1) physical
data, or (2) a verified or validated model designed to perform the same type of
analysis (e.g., benchmarking with a validated model). Peer review may be used for
model validation if it is the only available means for validating a model.

COMPUTER CODE VERIFICATION: Assurance that a computer code correctly performs the
operations specified in a numerical model (NUREG-0856). Usually accomplished by
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comparing code results to (1) a hand calculation, (2) an analytical solution or
I 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 noncon-
formances. A significant condition adverse to quality is one which, if not
corrected, could have a serious effect on safety or operability.

I CONFIGURATION MANAGEMENT SYSTEM: 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
of an item of software after establishment of its configuration.

I CONSEQUENCE ANALYSIS: A method by which the consequences of an event are calcu-
I lated and expressed in some quantitative way, e.g., money loss, deaths, or quanti-

ties 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 perfor-
mance are great. During this time, special emphasis is placed upon the ability to
contain the wastes by waste packages within an engineered barrier system.

CONTRACTOR: An organization under contract to provide supplies, construction, or
services.

CONTROLLED AREA: The surface location, whkch is to be marked by suitable monu-
ments, that extends horizontally no more than five 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 following permanent closure.
The controlled area is also known as the site.

| CONVERSION REPORT: A written description of all modifications made to the
I original code or an externally available existing code after it is acquired.

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

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

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 per-
formance of repository engineered structures, systems, components, and natural
barriers. Design documentation includes, but is not limited to, drawings, spec-
ifications, test plans, design reports, test reports, system design descriptions;
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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 final 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 identifica-
tion of design input and that lead to and include the issuance of design output
documents.

DEVIATION: A departure from specified requirements.

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

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

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

ENGINEERED BARRIER SYSTEM: The waste package and the underground facility.

ENGINEERED ITEM: Any structure, system, or component identified in design docu.
ments as being a functional part of the completed facility.

} EXISTING DATA: Data developed prior to the-implementation of a l0CFR60, Subpart G
I QA program by DOE and its contractors, or data developed outside the DOE reposi-

tory program, such as by oil companies, national laboratories, universities, or
data published in technical or scientific publications. Existing data does not
include information which is 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 structures,
systems, and components that determine its performance with respect to safety,
reliability, operability, and other design criteria established in the OCRWH
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.
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GEOLOGIC REPOSITORY OPERATIONS AREA: A high-level radioactive waste facility that
is part of a geologic repository, including both surface and subsurface 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 preven-
tion 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 1OCFR60 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.

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: QA records that furnish evidence of the quality and complete-
ness of data, items, and activities affecting quality. All YMP QA Records are
classified as Lifetime Records. . : -'

MATERIAL: A term that includes items plus any hardware or geologic samples ither
used in or resulting from research and development or site investigations on thi...
YMP. Hardware and geologic specimens include but are not limited t6liest appara-
tus 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 confor-
mance to a specified requirement or to establish characteristics or values not
previously known.

MODEL: A representation of a process or system (NUREG-0856).
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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 provide conservatism in
safety assessments.

NTS: Nevada Test Site

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

OBJECTIVE EVIDENCE: Any documented statement of fact, other information, or
record, either quantitative or qualitative, that pertains to the 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 retrievable; and permanent closure, which-includes sealing of shafts.

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

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

PARTICIPATING ORGANIZATION: Government agencies external to the DOE, national
laboratories, and other organizations which participate directly in YMP
activities.

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

PEER REVIEW: A documented, critical review performed by peers who are independent
I of the work being reviewed. The pear's independence from the work being reviewed
| means that the peer (a) was not involved as a participant, supervisor, technical
I reviewer, or advisor in the work being performed, and (b) to the extent practical,

has. sufficient freedom from funding considerations to assure the work is impar.
tially reviewed. A peer review is an In-depth critique of assumptions, calcula-

I tions, extrapolations, alternate interpretations, methodology, and acceptance
I criteria employed, and of conclusions drawn in the original work. Peer reviews
1 confirm the adequacy of work. In contrast to peer review, the term "technical
I review' refers to a review to verify compliance to predetermined requirements;

industry standards; or common scientific, engineering, and industry practice.

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

PERFORMANCE ALLOCATION: The process of deriving subsystem and component perfor.
mance 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.

PERFORMANCE ASSESSMENT: The process of quantitatively evaluating component and
system behavior, relative to containment and isolation of radioactive waste, to
determine compliance with the numerical criteria associated with 1OCFR60.

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

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

PRIMARY DATA: Information that can be shown to have been acquired and controlled
in a manner consistent with all applicable Quality Assurance Level I requirements
and is necessary for the resolution of the NRC performance objectives of lOCFR60
in accordance with the YMP Issues Resolution Strategy. This includes information
that has been qualified and accepted in accordance with YMP AP 5.9Q, "Acceptance
of Data and Data Interpretations not Developed Under the YMP QA Program."

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

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

PROCUREMENT DOCUMENT: Purchase requisitions,'purchase orders, letters of intent,
work authorization letters, drawings, contracts, specifications, instructions, or
any document that provides a means by which to acquire possession or ownership of
items1 .-orrigiht to.the use of services by payment. --- :

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

I Q-LIST: A list of geologic repository engineered structures, systems, and com-
ponents that have been determined to be important to safety, waste isolation, or
both, and a list of activities that will provide site characterization data which
will be used to assess the performance of natural barriers or activities whose
undertaking could adversely affect the performance of the natural barriers. The
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I items and activities on this list are subject to the highest quality assurance
| level (QA Level 1) of the formal QAPP.

I QMP - Quality Management Procedure: A USGS document that specifies the methods to
| be used to implement the requirements of the YMP-USCS-QAPP.

I 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.

I QUALIFIED DATA: Data initially collected under a 10CFR60, Subpart G quality
assurance program or existing data qualified in accordance with Appendix C of this

I QAPP.

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 lOCFR60, Subpart G QA 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 satisfactorily 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, correspondence,
documentation of telecons, specification, technical data, books, maps, papers,
photographs, and data sheets; (5) items such as magnetic media; and (6) other
materials that provide data and document quality regardless of the physical form
or characteristic. A completed record is a document or item (and documentation)
that will receive no more entries, whose revisions would normally consist of a
reissue of the document (or documentation), and that is signed and dated by the
originator and, as applicable, by approval personnel.

QUALITY ASSURANCE LEVEL I: Those radiological health and safety related items and
activities that are important to either safety or waste isolation and that are
associated with the ability of a geologic nuclear waste repository to function in
a manner that prevents or mitigates the consequences of a process or event that
could cause undue risk to the radiological health and safety of the public.
Items and activities important to safety are those engineered structures, sys-
tems, components, and related activities essential to the prevention or mitigation
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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. Items 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 activities important to safety and waste isolation are
found in 10CFR60, and 40CFRl91.

QUALITY ASSURANCE LEVEL II: Those activities and items related to the systems,
structures, and components which require a level of quality assurance sufficient
to provide for reliability, maintainability, public and repository worker non-
radiological 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.

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

I QUALITY ASSURANCE PROGRAM PLAN (QAPP): The document that describes an organi-
zation's quality assurance program, the applicable QA requirements, and defines
how compliance with 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 compre-
hensive review of a total project or a particular segment of the project.

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

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

REPAIR: The process of restoring a nonconforming characteristic to a condition
such that the capability of an item to function reliably and safely is unimpaired,
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 under-
ground 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
to the original requirements by completion or correction utilizing existing
approved procedures.



YMP-USCS QAPP-O, RS
Appendix A

Page 10 of 12

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.

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

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

SCIENTIFIC NOTEBOOK: A document which may be used to provide a written record of
the results of scientific investigations and experiments when the work involves a

I high degree of professional judgement or trial and' error methods, or both.

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

SITE: Location of the controlled area.

SITE CHARACTERIZATION: The program of exploration and research both in the lab-
oratory and in the field that is undertaken to establish the geologic Conditions
and the ranges of parameters of a particular site that are relevant to the proce-
dures under lOCFR6O. Site characterization includes borings, surface excavations,
excavation or exploratory shafts, limited subsurface lateral excavations and
borings, and in situ testing at depth as needed to determine the suitability of
the site for a geologic repository. It does not include preliminary borings and
geophysical testing needed to decide whether or not site characterization should
be undertaken.

SOFTWARE: Computer programs (codes), procedures, rules and possibly associated
I documentation and data pertaining to the operation of a computer system (ANSI/IEEE

Std 729-1983).

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

SUPPLIER: Any individual or organization under contract to provide items or ser-
vices to the YMPO. to a participating organization, or to an NTS Support Contrac-
tor for YMP activities.

SURVEILLANCE: The act of monitoring or observing to verify whether or not an item
or activity conforms to specified requirements.
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TECHNICAL PROJECT OFFICER (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 personnel
who are independent of those who performed the work but who have technical exper-
tise 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 appli-
cability, 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 physi-
cal, 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 shafts, 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.

VALIDATION (QA RECORDS): The act of reviewing a document package to ensure it is
complete, authenticated reproducibe, and microfilmable.

VERIFICATION: The act of reviewing, inspecting, testing, checking, auditing, or
otherwise determining and documenting whether or not items, processes, services,
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 an individual waste container.

WORK BREAKDOWN STRUCTURE (WBS) DICTIONARY: A product oriented framework for
organizing and defining work to be accomplished.

VMP PARTICIPANTS: An all inclusive term used to describe (generically) the
various organizations involved in the YMP. This term includes the YMPO, Partici-
pating Organizations, and NTS Support Contractors. These organizations are
required to have a YMPO-approved QAPP for the conduct of their activities.

'YMP PERSONNEL: All DOE Participating Organizations, and NTS Support Contractor
personnel involved in YMP activities.
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YMP QUALITY ASSURANCE PLAN (QAP): The document that describes the planned, syste-
I matic quality assurance requirements that are applicable to the YMP.

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

YUCCA MOUNTAIN PROJECT OFFICE (YHPO): The organization to which the DOE, 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.
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OUALITY ASSURANCE PROGRAM PLAN

APPENDIX B
DESIGN INPUTS

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

1. Basic functions of each structure, system, and component.

2. Codes, standards, and regulatory requirements including the applicable issue,
agenda, or both.

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

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

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

6. Material requirements including such items as compatibility, protective
coating, and corrosion resistance.

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

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

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

10. Layout and arrangement requirements.

11. Instrumentation and control requirements including indicating Instruments,
controls, and alarms required for operation, testing, and maintenance. Other
requirements such as the type of instrument, installed spare, range of
measurement, and location of indication are included.

12. Access and administrative control requirements for repository security.

13. Handling, storage, cleaning, and shipping requirements.

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

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

17. Other requirements to prevent undue risk to the health and safety of the
public.
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QUALITY ASSURANCE PROGRAM PLAN

APPENDIX C
REQUIREMENTS FOR THE QUALIFICATION OF INSPECTION AND TEST PERSONNEL

Not Applicable - See Para. 1.6
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QUALITY ASSURANCE PROGRAM PLAN

APPENDIX D
REQUIREMENTS FOR THE QUALIFICATION OF
NONDESTRUCTIVE EXAMINATION PERSONNEL

Not Applicable - See rara. 1.6
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QUALITY ASSURANCE PROGRAM PLAN

APPENDIX E
LIST OF TYPICAL USGS QA RECORDS

The following is a list of typical QA records. The nomenclature of these may vary
but some element of the item may apply. The YHP retention period is defined as
lifetime. QA records will be submitted to the Project Records Center by the USGS
Records Center.

1.0 SITE CHARACTERIZATION

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

o Description of the materials encountered.

o Geologic maps and geologic cross section.

O Locations and amounts of seepage.

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

o Technical specifications.

o Sample extraction location maps.

o Site Characterization Plan.

o Environmental Assessment.

o Peer review documentation.

o Test plans and procedures, and results thereof.

O Data accumulation, reduction, evaluations, analyses, and reports for;

- Geomorphology.
- Stratigraphy.
- Structure.
- Tectonics.
- Seismicity.
- Geophysics.
- Ceoengineering.
- Hydrology.

G Ceochemistry and Mineralogy.
- Climatology and Meteorology.
- Paleontology.

o Environmental Impact Statement.

o Environmental Report.



YMP.USGS-QAPP-01, R5
Appendix E

Page 2 of 2

2.0 PROCUREMENT RECORDS

o Procurement specifications.

o Purchase orders including amendments.

3.0 GENERAL

o As-built drawings and records.

o Nonconformance reports.

o Specifications and drawings.

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

o Construction problems.

o Anomalous conditions encountered.

I
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OUALITY ASSURANCE PROGRAM PLAN

APPENDIX F
REQUIREMENTS FOR THE QUALIFICATION OF QUALITY ASSURANCE

PROGRAM AUDIT PERSONNEL

1.0 GENERAL

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

1.1 QUALIFICATION OF AUDITORS

The USGS shall establish the audit personnel qualifications and the requirements
for the use of technical specialists to accomplish the auditing of QA programs.
Personnel selected for QA 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 personnel to perform the various 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 YMP-USGS QAPP and the USGS 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.

1.1.3 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 individual shall meet the requirements listed below before being designated a
Lead Auditor:

1.2.1 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 USGS.

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

o Knowledge and understanding of the YMP-USGS QAPP document, lOCFR60 Subpart
G, and other nuclear and/or DOE related codes, standards, regulations, and
regulatory guides, as applicable to the YMP.

- General structure of QA programs and applicable elements as defined in the
YMP-USGS QAPP document.

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

o 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.

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

1.2 .3 Audit Participation: The prospective Lead Auditor shall have participated
in a minimum of five QA audits within a period of time not to exceed three years
prior to the date of qualification. One of the audits shall be a' nuclear QA audit
that shall be made within the year prior to qualification.

1.2.4 Examination: The prospective Lead Auditor shall pass an examination that
shall evaluate the comprehension of and ability to apply the body of knowledge

I identified in Para. 1.2.2 of this Appendix. The test may be oral, written,
I practical, or any combination of the three types. If any portion of the
I examination is oral, written documentation of the oral questions/content shall be
1 maintained. The development and administration of the examination shall be in

accordance with Para. 1.4 of this Appendix.

1.3 MAINTENANCE OF QUALIFICATION1

1.3.1 Maintenance of Proficiency: Lead Auditors shall maintain their proficiency
through regular and active participation in the audit process; review and study of
codes, standards, procedures, instructions, and other documents related to QA
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 Regualification: Lead Auditors who fail to maintain their proficiency for
a period of two years or more shall require requalification. Requalification
shall include retraining in accordance with the requirements of the Training
Section, reexamination in accordance with the Qualification Examination, and
participation as an Auditor in at least one nuclear QA audit.
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1.4 ADMINISTRATION

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

1.4.2 Oualification Examination: The development and administration of the
examination for a Lead Auditor is the responsibility of the USGS. The USGS may
delegate this activity to an independent certifying agency, but shall retain
responsibility for conformance to the YMP-USGS QAPP for the examination and its
administration. Integrity of the examination shall be maintained by the USGS or
the certifying agency through appropriate confidentiality of files and, where
applicable, proctoring of examinations. Copies of the objective evidence
regarding the type or types and content of the examination or examinations shall
be retained by the USGS.

1.5 CERTIFICATION OF QUALIFICATION

Each Lead Auditor shall be certified by the USGS as being qualified to lead
audits. As a minimum, this certification shall document the following:

o Employer's name.

o Lead Auditor's name.

o Date of certification or recertification.

o Easis of qualification (i.e., education, experience, communication skills,
training, examination, etc.).

o Signature of employer's designated representative who is responsible for
such certification.
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OUALITY ASSURANCE PROGRAM PLAN

I APPENDIX C
I REQUIREMENTS FOR THE QUALIFICATION OF EXISTING DATA NOT GENERATED
I UNDER A QA PROGRAM MEETING THE REQUIREMENTS OF lOCFR60 SUBPART C

I 1.0 GENERAL

This Appendix provides the requirements for the qualification of existing data
that will be needed to support a license application and which have not been

I initially generated under a QA program meeting the requirements of lOCFR60,
I Subpart C.

1 2.0 METHODS FOR QUALIFICATION OF EXISTING DATA

I 2.1 Four methods or combinations of methods are acceptable for the process of
I qualifying existing data:

I a. Execution of the peer review process in accordance wfth the requirements
I of Appendix J of this QAPP.

I b. Use of corroborating data which is defined as existing data used to
I support or substantiate other existing data. Inferences drawn to

corroborate the existing data shall be clearly identified, justified, and
documented. The level and confidence associated with corroborating data

I 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.

c. Use of confirmatory testing which is defined as testing conducted under a
1OCFR60, Subpart G QA program which investigates the properties of

I interest (e.g., physical, chemical, geologic mechanical) of an existing
I data base. One example of confirmatory testing in testing conducted

under the same environmental conditions and with similar or the same
I procedures, test material, and equipment as the original test which

generated the existing data. Another type of confirmatory testing is
testing conducted by different test methods and equipment but which still
investigates the same parameter of interest. The amount of confirmatory

I testing required shall be dealt with on a case-by-case basis in the
documented reviews for qualification. -

d. Demonstrating that the existing data was collected under a QA program
I which is equivalent to a lOCFR60, Subpart G QA Program.

I I3.0 SELECTION AND DOCUMENTATION OF QUALIFICATION METHODOLOGY

3.1 When the methods indicated in Paras. 2.1b, 2.1c, and 2.1d are utilized to
qualify existing data, a technical review shall be conducted to support the
quality of the data. Additional confidence/credibility can be achieved when a
combination of methods is used.
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1 3.2 Documentation of the decision process shall provide an auditable trail of all
I 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
I the existing data shall be commensurate with the intended use of the data.
I Attributes which shall be considered in the qualification process are:

I a. Qualifications of personnel or organizations generating the data are
comparable to qualification requirements of personnel generating similar

I data under the approved lOCFR60, Subpart G QA program.

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

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

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

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

I f. The extent to which conditions under which the data were generated by
I partially meeting Subpart G.

l ~. g. Prior uses of the-data and associated verification processes.

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

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

I 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.

1. The importance of the data to showing that the proposed repository design
meets the performance objectives of lOCFR60, Subpart E.

m. Replication of test results.

I Note: Additional guidance related to this subject can be found in NUREG-1298
'Qualification of Existing Data for High-Level Nuclear Waste

I Repositories" (February, 1988).
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QUALITY ASSURANCE PROGRAM PLAN

APPENDIX E
REQUIREMENTS FOR COMPUTER SOFTWARE USED TO SUPPORT

I THE YUCCA MOUNTAIN PROJECT

{ 1.0 OBJECTIVES

T The purpose of this Appendix is to establish requirements for the development,
management, control, and documentation of software used by the USGS to support QA
Level I and II activities as part of the YHP. These requirements are intended to
ensure software quality and to satisfy existing regulations and guidelines issued
by the NRC.

| This Appendix supplements Section 3 of this QAPP and shall be used in conjunction
I with that section as applicable.

I 2.0 APPLICABILITY

The requirements set forth in this Appendix apply to computer software used to
produce or manipulate data that is used directly for site-characterization and
performance-assessment QA Level I and II analyses. The USGS and USGS contractors
involved in the development, acquisition, or maintenance of computer software

| shall establish written procedures that assure the requirements of this Appendix
are implemented in a consistent and systematic manner. The extent to which these

I requirements apply shall be defined and described by a Software Quality Assurance
I Plan to be prepared by the USQS and is related to the nature, complexity,
I importance, and intended application of the software.

I 3.0 TERMS AND DEFINITIONS

I Terms and definitions for YMP-USGS software are contained in Appendix A of this
l QAPP or, as specific to this Appendix, are defined below:

I Defect: Condition adverse to quality; reference to any of the following: errors,
failures, malfunctions, deficiencies, and nonconformances.

Functional Requirement: The capabilities, performance, design constraints, attri-
butes (e.g., correctness, reliability, efficiency, etc.) and external interfaces
of a software product.

I
I Lifeglele: See Software Lifecycle.

Software Lifecycle: A set of discrete activities occurring in a given order
during the development and use of software and software systems (ANSI/IEEE Std
729-1983).

I Software Product: See Software (Appendix A).
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4.0 SOFTWARE QUALITY ASSURANCE PLAN

The USGS shall prepare a Software Quality Assurance Plan to describe the software
development, acquisition, and applications undertaken by the USGS. Individual

I Software Quality Assurance Plan may be prepared for specific software products or
may be prepared as a generic document to be applied to a set of software products

I controlled within the USGS. The Software Quality Assurance Plan shall identify
the:

o Responsibilities of the USGS for the management and control of software

o Software products to which the Software Quality Assurance Plan applies

o Criteria for meeting the requirements-set forth in this Appendix to the
applicable software

o Software lifecycle model used

o Software verification and validation methodologies

o Software configuration-management system

o Required documentation

o Software documentation and testing review procedures -

o Defect reporting and corrective actions

The USGS shall describe the specific software lifecycle controls that are appro-
priate and applicable to software developed by, existing within, and acquired by
the USGS. A generic lifecycle that presents the conceptual lifecycle management
steps is described in Para. 4.1.

4.1 SOFTWARE LIFECYCLE

The USGS shall adhere to a software lifecycle model that requires that software
development, acquisition, and maintenance proceed in a traceable, organized, and
structured manner. The relative emphasis placed on the phases of the software
lifecycle depend on the nature, complexity, importance, and intended application
of the software. All phases of the software lifecycle shall be performed under
the same quality assurance level.

The following lifecycle elements shall apply as appropriate for the specific life-
cycle model defined, interpreted, and described in the USGS Software Quality
Assurance Plan.

4.1.1 CONCEPTS EXPLORATION PHASE: During this phase of the lifecycle deve-
lopment of software, the problem to be addressed by the software will be defined.
For scientific and engineering software (SES), the physical concepts or hypotheses
appropriate to the problem and its solution will be identified; the concepts and
hypothesis will be formulated mathematically; analytic or numerical solution
methodologies and algorithms will be derived, developed, or selected from exist-
ing, available techniques; and input-data and input-parameter needs will be
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identified. For data-acquisition or data-processing software, the logic and
methodologies pertaining to data storage manipulations, transfers, conversions,
controls and database structures and management will be devised. The principal
purpose of this phase will be to evaluate the feasibility that a well-defined set
of lifecycle-based software requirements can be identified for the problem under
investigation and that software can be designed to solve the problem based on
these functional requirements. Documentation produced during this phase will
support the software lifecycle requirements and design phases for developing SES
and data-acquisition software for application to site-characterization and
performance-assessment activities and tasks.

4.1.2 LIFECYCLE REQUIREMENTS PHASE: During this phase, functional requirements
that pertain to the capabilities, performance, design constraints, attributes, and
external interfaces of the completed software are specified, documented, and
reviewed. These requirements include the following elements:

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

o Enough detail to allow for objective verification.

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

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

4.1.3 LIFECYCLE SOFTWARE DESIGN PHASE: During the lifecycle software design
phase, a software design based on the functional requirements of the software is
developed, documented, and systematically reviewed. The software design specifies
the overall structure (control and data flow), and the reduction of the overall
structure into physical solutions (algorithms, equations, control logic, and data
structures). Detailed software design issues may necessitate the modification of
the software functional requirements documentation.

Verification activities during this phase consist of, but are not limited to:

o Planning for software design-based test cases.

o Review and analysis of the software design.

o Verification of the software design.

4.1.4 LIFECYCLE IMPLEMENTATION PHASE: During this phase, the software design is
translated into a programming language and the implemented software is debugged.
The software design should be complete at this stage; consequently, only minor, if
any, software design issues should require resolution during this phase.

Verification activities during this phase shall consist of:

o Possible modification of test cases as a result of software design changes
made during coding.
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o Examination of source code listings to assure adherence to coding
standards and conventions.

4.1.5 LIFECYCLE TESTING PHASE: The testing phase consists of verifying that the
software design has been properly implemented in a computer code and that the
functional requirements are properly implemented in the software design. Software
verification (Para. 5.1) will be essentially completed during this phase. The
verification activities include:

o Execution of the test cases and evaluation of the results.

o Evaluation of the completed software to assure adherence to the functional
requirements.

o The preparation of a report describing the results of software verifi-
cation.

4.1.6 LIFECYCLE INSTA UATION AND CHECKOUT PHASE: During this phase, the soft-
ware may become part of a complex software system incorporating other software
components, hardware, and production data. The process of integrating the soft-
ware with other components may consist of installing hardware, installing the pro-
gram, reformatting or creating databases, and verifying that all software compo-
nents, modules, and units have been included and properly implemented.

Testing activities during this phase shall consist of the execution of test cases
for installation and integration. Test cases from earlier phasei may be used for
installation testing.

4.1.7 LIFECYCLE OPERATIONS 'ND MAINTENANCE PHASE: During the operations and
maintenance phase, the software has been approved and baselined for operational
use. Maintenance activity shall consist of the identification and correction of
latent errors (corrective maintenance), reiponse to new or revised requirements
(perfective maintenance), or adaptation of the software to changes in the software
environment (adaptive maintenance). Software modifications shall be approved,
documented, tested, and controlled in accordance with software configuration
management requirements. All users of a corrected or modified software product
shall be notified of the new software configuration. -

5.0 SOFTWARE VERIFICATION AND MODEL VALIDATION

Software verification and model validation activities will be performed as des-
cribed in the USGS Software Quality Assurance Plan.

5.1 SOFTWARE VERIFICATION

Verification activities by the USGS shall employ methods such as inspections,
analyses, demonstrations, and tests to assure that the software adequately and
correctly performs all intended functions and that the software does not perform
any function that, either by itself or in combination with other functions, can
degrade the entire system.

Verification activities shall be performed according to written procedures rela-
tive to specific hardware configurations. The extent of verification activity
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shall be determined by the type and complexity of the software. The results of
verification shall be documented in accordance with Para. 7.0 and reviewed in
accordance with Para. 8.0 of this Appendix.

5.2 MODEL VALIDATION

Model validation activities shall be performed according to written procedures to
demonstrate that physical and mathematical models embodied in computer software
are adequate representations of the process or system for which they are intended.
Model validation shall be accomplished by comparing software results against
verified and traceable data obtained from laboratory experiments, field experi-
ments or observations, or in-situ testing. Specific sets of data used in the
validation process shall be identified, and the justification for use of these
data shall be documented. When data are not available from the sources mentioned
above, alternative approaches may be used and shall be documented. Alternative
approaches, for example, may include peer review and comparing model results with
the results of similar analyses performed with verified software. The results of
model validation, including an evaluation of the degree of validity of the model,
shall be documented according to Para. 7.0 and reviewed according to Para. 8.0 of
this Appendix.

6.0 SOFTWARE CONFIGURATION MANAGEMENT

A software configuration management system shall be established to provide unique
identification of software and to ensure adequate control of all software baseline
changes.

6.1 CONFIGURATION IDENTIFICATION

Baselined software configuration items shall be identified for baselining at the
appropriate phase of the software lifecycle. Software configuration items include
the computer code and supporting documents. Approved changes to a baselined item
shall be added to the baseline as updates. A baseline plus updates shall specify
the most recent software configuration. A labeling system for configuration items
shall be implemented that:

o Uniquely identifies each software configuration Item or version.

O Identifies changes to software configuration items by using revision iden-
tifiers.

o Facilitates placement of the software configuration item in a relationship
with other configuration items.

6.2 CONFIGURATION CHANGE CONTROL

Changes to software configuration items shall be formally controlled and docu-
mented. This documentation shall contain a description of the change, the iden-
tification of the originating organization, the rationale for the change, and the
identification of affected baselines and software configuration items. Assurance
shall be provided that only authorized changes are made to software baselines and
software configuration items as detailed in the YMP-USGS Software Quality
Assurance Plan.I
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6.3 CONFIGURATION STATUS ACCOUNTING

The information that is needed to manage software configuration items shall be
recorded and reported. This information shall include the approved configuration
identification, the status of formal proposals for changes to software configu-
ration items, the implementation status of approved changes, and all information
to support the functions of configuration identification, and configuration
control.

7. F DOCUMENTATION

I Documentation is required as defined by the USGS Software Quality Assurance Plan.
The following is acceptable documentation of computer software to be used for the
YMP. Additional documentation also may be identified in the USGS Software Quality
Assurance Plan.

7.1 SOFTmARE LIFECYCLE DOCUMENTATION

The following describes appropriate software lifecycle documentation.

7.1.1 SOFTWARE LIFECYCLE REQUIREMENTS SPECIFICATION: Software lifecycle require-
ments documentation shall outline the functional requirements that the software
must fulfill. A specific capability of software should be called a functional
requirement only if its achievement can be verified by a prescribed-method. The
functional requirements shall address the following as are appropriate to the
intended software application:

*o Functionality - the functions the software are to perform.

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

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

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

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

7.1.2 SOFTWARE LIFECYCLE DESIGN DOCUMENTATION: Software design documentation
shall address the following as appropriate to the intended application of the
software:

o A description of the major components of the software design as they relate
to the functional requirements specified by the software lifecycle
requirements documentation.

o A technical description of the software with respect to control flow, data
flow, control logic, and data structure.
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o A description of the allowable and tolerable ranges for inputs and outputs.

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

o A preliminary description of planned software lifecycle testing and verifi-
cation activities.

7.1.3 SOFTWARE LIFECYCLE IMPLEMENTATION DOCUMENTATION: Software implementation
documentation shall address the following as applicable:

o Source code listings.

o Revised functional requirements documentation produced as a result of
detailed software design considerations.

o Revised software design documentation produced as a result'of detailed
design considerations.

Any software design changes made to the functional requirement and lifecycle
software design phase documents shall be assessed with respect to the impact to
the software design. The revised functional requirement and lifecycle software
design phase documents shall be reviewed at the same review level as the original
documents.

7.1.4 SOFTWARE LIFECYCLE TESTING DOCUMENTATION: Lifecycle testing activities
shall be documented. Software testing documentation should include a plan that
describes the tasks and criteria for accomplishing the testing and verification of
the software in this phase. The documentation also should specify the hardware
and system software configuration(s) for which the software is designed. In those
cases where testing is used to ensure that functional requirements are met in the
software design, test documentation shall provide traceability from the functional
requirements to the software design as implemented in the code. This documenta-
tion should also include a report on the results of the execution of the lifecycle
testing and verification activities. This report should include the results of
all reviews, audits and tests, and a summary of the status of the software.

7.2 MANDATORY DOCUMENTATION

The following mandatory documentation (consistent with NUREG-0856) shall be
provided to meet the requirements of Para. 3.3.2 of this QAPP, as applicable and
appropriate:

o Software Summary
o Mathematical and Numerical Models
o User's Manual
o Code Assessment and Support
o Continuing Documentation and Code Listings
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8.0 REVIEWS

Documentation produced during software development, acquisition, implementation,
testing, and use will be subject to appropriate reviews as described in the USGS
Software Quality Assurance Plan.

8.1 SOFTWARE LIFECYCLE REVIEWS

Reviews of software lifecycle activities shall be performed for each lifecycle
phase completed. The procedures used for reviews should identify the reviewers
and their responsibilities.

The documentation for all reviews should contain a record of review comments and
the personnel responsible for comment resolution. After review comments are
resolved, the approved documents shall be updated and placed under configuration
management.

The following reviews shall be performed as applicable:

8.l-l SOFTWARE LIFECYCLE REQUIREMENTS REVIEW: The review of-software requi-
rements is performed upon completion of the software requirements documentation.
This review shall assure that the functional requirements of the software are
complete, verifiable and consistent. The review assures that there is sufficient
detail available to facilitate definition of the software design or acquisition.

8.1.2 SOFTWARE LIFECYCLE DESIGN REVIEW: The software design review is performed
upon completion of the software design documentation. This review evaluates the
technical adequacy of the software design approach -and assures that the. software
design satisfies all of the functional requirements specified in the software
requirements documentation. The complexity of the software design may require the
performance of multiple software design reviews.

8.1.3 SOFTWARE LIFECYCLE IMPLEMENTATION REVIEW: The software implementation
review is an evaluation of the completed software lifecycle requirements, software
design, and implementation processes.

8.1.4 SOFTWARE LIFECYCLE TESTING REVIEW: The software testing review is an
evaluation of the adequacy of completed software lifecycle testing and verifica-
tion activities.

8.2 MANDATORY REVIEWS

Mandatory documents (consistent with Para. 7.2 of this Appendix) shall be reviewed
in accordance with review procedures to be established within the USGS Software
Quality Assurance Plan.

The adequacy of verification activities and of model-validation activities shall
be reviewed in accordance with procedures to be established within the USGS Soft-
ware Quality Assurance Plan.
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9.0 DEFECT REPORTING AND CORRECTIVE ACTION

Formal procedures shall be established by the USGS for reporting software defects
and for taking appropriate corrective action. The defect reporting system shall
be integrated within the configuration management system to assure formal acknow-
ledgement or resolution of defects.

Software defect procedures shall assure that, as a minimum:

o Defects are documented and evaluated for possible corrective action.

o Defects are assessed for impact on previous applications.

o Corrections are reviewed and approved before changes to software con-
figuration items are entered into baselines.

o All preventive and corrective actions taken shall provide for appropriate
notification of organizations to which controlled copies of the software
have been distributed.

10.0 MEDIA CONTROL AND SECURITY

Physical media on which software is stored shall be physically protected to-
prevent their inadvertent damage, degradation, or loss.

11.0 SOFTWARE ACQUISITION, PROCUREMENT, AND TRANSFER

Procedures shall be established for controlling the acquisition or procurement of
software products from an outside organization and for the transfer of software
products to an outside organization.

Requests by the USGS for the acquisition or procurement of software shall include
appropriate criteria to enable the software received to comply, to the extent
possible, with the requirements of this QAPT. Any requirements not satisfied by
the acquired software, shall be completed by the USGS by entering the acquired
software into the appropriate phase of the applicable software lifecycle. Any
software acquisition that cannot meet the requirements of this QAPP will be .
justified and documented prior to distribution among the users of this software
within the USGS.

Configuration management requirements shall apply to acquired or procured software
using the product originally received as the initial baseline. Configuration
management records shall document any conversions, modifications, configuration
changes, or additional software required to make the software functional for
application by the USGS.

12.0 SOFTWARE APPLICATIONS

The USGS-shall establish procedures for controlling the application of software
that perform technical calculations in support of site-characterization and
performance-assessment analyses. These software applications shall be 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.
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The USGS shall establish procedures for documenting software applications that
perform technical calculations to ensure that these applications and the results
of these applications can be independently reproduced.

Procedures shall be established for reviewing these applications to provide
reasonable assurance that the software used is appropriate for the intended
application and that the results produced are accurate. Documentation appropriate
fora given application or analysis shall include the computer code, the input
data, the assumptions or approximations employed to develop the input data, and
appropriate software user documentation for performing the application or
analysis.

.
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QUALITY ASSURANCE PROGRAM PLAN

Io APPENDIX I
REQUIREXENTS FOR THE IDENTIFICATION OF ITEMS

AND ACTIVITIES TO QUALITY ASSURANCE REQUIREMENTS

I 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 RQ-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

I on the Quality Activities List.

1 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 a license for receipt and possession of
radioactive material at the geologic repository, it must be demonstrated that the

I 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

j goal are specified in 10 CFR Part 60. These requirements describe the performance
I objectives and other technical criteria to assure safe operation during waste
| emplacement and retrieval (if necessary), as well as effective containment and
I long-term isolation of waste following permanent closure of the geologic
l repository. The QA Level I 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 operation comply

I with the requirements of 10 CFR Part 60.

1 2.1 QUALITY ASSURANCE CRITERIA FOR THE Q-LIST AND QUALITY ACTIVITIES LIST

The QA Level I 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 60.152, these criteria are supplemented as
necessary to meet the specific requirements of the repository program. In
addition to the QA Level I requirements of this QA Plan, items important to safety
and waste isolation are subject to the design criteria of 10 CFR 60.131(b) and
60.135 respectively.

I 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 I requirements of this QAPP, QA Level
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II requirements shall be applied. Additional guidance related to this subject can
I be found in NUREG-1318, (April, 1988), paragraph 5.1(b).

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

I All data collection, interpretations, analyses, and other work to be used to
I support findings related to important to safety and/or waste isolation in the
I licensing process shall be technically and procedurally defensible. "Existing

data" shall be qualified in accordance with the requirements of Appendix G of the
I QAPP. In addition to existing data, some materials that may be important to
I safety and/or waste isolation may already have been purchased prior to
I implementation of a 10 CFR 60 Subpart G QA Program. Supporting documentation on
I these materials (e.g. the technical specifications and QA records) shall be

reviewed to determine whether they meet the technical and QA requirements for
I their designated function. If not, they shall be "qualified" for use to assure
I they well perform their intended function.

1 3.0 IDENTIFICATION OF ITEMS IMPORTANT TO SAFETY

I This section concerning items important to safety has been excluded from this QAPP
because the YMP-USGS does not include these items.

I
I 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

I objectives of 10 CFR 60 Subpart E. Four of the performance objectives for waste
isolation after permanent closure are stated in 10 CFR 60.112 and 60.113 and
include:

{ o ground water travel time

o waste package containment period

I o maximum yearly release rate from the engineered barrier system

o the overall system performance objective in 10 CFR 40.112 for release of
I radioactive materials to the accessible environment (the EPA standard in

40 CFR Part 191).

| The items and activities important to waste isolation shall include:

| o Components of the engineered barrier system relied on to meet the
I ~ performance objectives.

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

o Activities necessary to demonstrate that the performance objectives will
be met, including collection of data to characterize the site or
performance of engineered barriers.
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o 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, a 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
I 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
objectives of 10 CFR Part 60. The initial allocations of performance will provide
a basis for determining what site characterization testing will be needed. The
initial allocations of performance among the barriers is likely to change based on

I the results of performance assessments using data collected during' site
I characterization.

It is expected that most of the data collected during the site characterization
phase can potentially be used in the license application performance assessments.

I During the early phase of characterization in particular, when little is known
about the site and the importance of data characterizing it, data collection

I activities shall be controlled in accordance with the QA Level I requirements of
this QAP. However, there may be cases where it is known that date are not needed
for performance assessments, or will be duplicated later in accordance with QA
Level I requirements of this QAPP and therefore would not have to be performed in

I accordance with the QA Level I requirements at this time. For example,; scoping
tests or tests to examine the feasibility and appropriateness of a data collection

I technique may not need to be performed in accordance with the QA Level I
I requirements of this QAPP.

1 5.0 SUBMITTAL REQUIREMENTS

| Because this section concerns the license application and site characterization
plans, neither of which is the responsibility of the USGS, its contents as
provided in YMP/88-9, are excluded from this QAPP.

6.0 GRADED APPLICATION OF QA MEASURES

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

o 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.

1
o The complexity of design or fabrication-of an item, or design and

I implementation of a test, or the uniqueness of an item of test.
l

o The special controls and surveillance needed over processes, tests, and
equipment.
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o The degree to which functional compliance can be demonstrated by
I inspection or test.

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

I 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

1 REPOSITORY PROGRAM SUBJECT TO QUALITY ASSURANCE REQUIREHENTS- (APRIL, 1988).
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Q QUALITY ASSURANCE PROGRAM PLAN

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.

I
2.0 APPLICABILITY OF PEER REVIEW

2.1 A peer review shall be used when the adequacy of information (e.g., data,
interpretations) or the suitability of procedures and methods essential to showing
that the repository system meets or exceeds its performance requirements with

I respect to safety and waste isolation cannot otherwise be established through
testing, alternate calculations or reference to previously established standards

| and practices.

| 2.2 In general, the following conditions are indicative of situations in which a
I peer review shall be considered:
I

a. Critical interpretations or decisions will be made in the face of signifi-
cant uncertainty, including the planning for data collection, research, or

I exploratory testing.

| b. Decisions or interpretations having significant impact on performance
assessment conclusions will be made.

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

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

| e. Results of tests are not reproducible or repeatable.

f. Data or interpretations are ambiguous.
I

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

i 2.3 A peer review shall be used when the adequacy of a critical body of informa-
tion can be established by alternate means, but there is disagreement within the

| cognizant technical community regarding the applicability or appropriateness of
X the alternate means.
I

3.0 STRUCTURE OF PEER REVIEW GROUP

I 3.1 The number of peers comprising a peer review group shall vary commensurate
I with the following:
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I a. The complexity of the work to be reviewed.

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

c. The number of technical disciplines involved.

d. The degree to which uncertainties in the data or technical approach
exist.

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

1 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

1 technical or organizational partiality shall be minimized by selecting peers to
I 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

I group.

1 4.0 ACCEPTABILITY OF PEERS

1 4.1 The technical qualification of the peer reviewers, in their review areas,
shall be at least equivalent to that needed for the original work under review and
shall be the primary consideration in the selection of peer reviews. Each peer

I shall have recognized and verifiable technical credentials in the technical area
that the peer has been selected to review.

1 4.2 Members of the peer review group shall be independent of the original work to
be reviewed. Independence in this case meahs that the peer was not involved as a

I participant, supervisor, technical reviewer, or advisor in the work being re-
I viewed, and to the extent practical, has sufficient freedom from funding consi-
I derations to assure the work is impartially reviewed. In some cases (i.e. funding

considerations) It may be difficult to meet the independence criteria without
I reducing the technical quality of the peer review. When the- independence criteria
{ cannot be met, a documented rationale shall be included in the peer review report.

l 5.0 PEER REVIEW PROCESS

1 5.1 Since the peer review process may vary from case to case, a peer review plan
shall be prepared prior to initiating a peer review. The peer review plan shall
describe the work to be reviewed, the size and spectrum of the peer review group,
and the suggested method and schedule necessary to produce a peer review report.

1 5.2 The peer review group shall evaluate and report on:

a. Validity of assumption.

b. Alternate interpretations.

c. Uncertainty of results and consequences if incorrect.
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d. Appropriateness and limitations of methodology and procedures.

e. Adequacy of application.

f. Accuracy of calculations.

g. Adequacy of requirements and criteria.

I ih. Validity of conclusions.

I Documentation shall be prepared to indicate the results of meetings, delibera-
tions, and activities of the peer review process.

1 6.0 PEER REVIEW REPORT

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

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

I b. Conclusions reached by the peer review process.

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

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

I organizational partiality.

Note: Additional guidance related to this subject can be found in NUREG-1297,
'Peer Review for High-Level Nuclear Waste Repositories" (February, 1988).
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QUALITY ASSURANCE PROGRAM PLA

I XAPPENDIX K
{ FORMAT AND CONTENT REQUIREMENTS FOR SCP STUDY PLANS

| 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 a confidence level
in that goal (developed via the performance allocation process and results that
will be described elsewhere in the SCP); 2) a design goal and a confidence level
in that goal (design goals beyond those related to performance issues); 3) direct

I Federal, State, and other regulatory requirements for specific studies. Where
I relevant performance or design goals actually apply at a higher level than the

study (e.g., where the goals apply to a group of studies), describe the relation-
ship between this study and that higher level goal.

I 2.0 RATIONALE FOR SELECTED STUDY:

2.1 Provide the rationale and justification for the selected tests. and analyses
(including standard tests). Indicate the alternative test and analytical methods
from which they were selected, including options for type of test, instrumenta-
tion, data collection and recording, and alternative analytical approaches.

I 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,
I 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

I to be considered include:

l a) Potential impacts on the site from testing;
l

b) Whether the study needs to simulate repository conditions;

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

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

| e) Capability of analytical methods to support the study;

1 f) Time required versus time available to complete the study;
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g) The scale of the phenomena, especially the limitations of the equipment
relative to the scale of the phenomena to be measured and the applica-
bility of studies conducted in the laboratory to the scale of the
phenomena in the field;

I
I h) Interrelationships of tests involving significant interference with other

tests and how plans have been designed or sequenced to address such
I interference; and

| i) Interrelationships involving significant interference among tests and ESF
I design and construction, as appropriate (refer to Section 8.4 of the SCP
I or its references for specific ESP design information).

3.00 DESCRIPTION OF TESTS AND ANALYSES:

1 3.1 Since studies are comprised of tests and analyses, provide for each type of
test:

I a) Describe the general approach that will be used in the test. Describe key
I parameters that will be measured in the test and the experimental condi-

tions under which the test will be conducted. Indicate the number of
I tests and their locations (e.g., spatial location relative to the site,
I ESF elements, repository layout. stratigraphic units, depth, and test
I location);

I b) Summarize the test methods. Reference any standard procedures (e. g.
} ASTh, API) to be used. If any of the procedures to be used are not

standard, or if a standard procedure will be modified, summarize the steps
I of the test, how it will be modified, and reference *the technical proce-
I dures that will be followed during the test. If procedures are not yet

available, indicate when they will be available. Indicate the level of QA
and provide a rationale for any test which are not judged to be QA level

I I. Reference the applicable specific QA requirements that will be applied
I to the test;

1 c) Specify the tolerance, accuracy, and precision required in the test, where
I appropriate;

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

I
e) List the equipment required for the test and describe briefly any such

equipment that is special;
I

f) Describe techniques to be used for data reduction and analysis of the
I results;

g) Discuss the representativeness of the ?? including why the test results
I are considered representative of future conditions or the spatial vari-

ability of existing conditions. Also indicate limitations and uncer-
tainties that will apply to the use of the results;
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h) Provide illustrations such as maps, cross sections. and facility design
drawings to show the locations of tests and schematic layouts of tests,

| and

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

1 3.2 For each type of analysis:

a) 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 perfor-

I mance goals and confidence levels;

I b) Describe the methods of analysis including any analytical expressions and
I numerical models that will be employed;

I c) 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 QA that will be applied to the
analysis and provide a rationale for any analyses that are not judged to
be QA level I. Reference the applicable QA requirements.

I d) Identify the data input requirements of the analysis; -

| e) Describe the expected output and accuracy of this analysis; and

I f) Describe the representativeness of the analytical approach (eg.. , with
I respect to spatial variability of existing conditions and future condi-
I tions) and indicate limitations and uncertainties that will apply to the

results.

4.0 APPLICATION OF RESULTS:

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

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
model validation;

I 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

I 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 activi-
ties.
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5.0 SCHEDULE AND MILESTONES:

1 5.1 Provide the durations of and interrelationships among the principal activi-
ties associated with conducting the study (e.g., preparation of test procedures,
test set-ups, testing data analyses, preparation of reports), and indicate the key

I milestones including decision points associated with the study activities;

1 5.2 Describe the timing of this study relative to other studies and other program
activities chat 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 and interrelation-
I ships, for the study plans will be provided. These should reference the master

schedules provided in Section 8.5 of the SCP.
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I. ORCANIZATION

The organization elemenl.s responsible for the QA program are acceptable to
the NRc stafi if:

1. The responsihility for the overall program is retained and exercised by | t
the DOE at a level which is commensurate with the level of the DUE
official who will submit the license application. While the line organi-
zal.ion is responsible for performing quality affecting activities prop-
erly, the QuA orraniration shall verify the proper performance.of work
through implementation of appropriate QA controls.

P. DOE describes major delegation of work involved in establishing and (, f
implementing the QA program or any part thereof to other organizations.

3. DOE describes how responsibility is exercised for the overall QA program. ,
The extent of manaqement responsibility and authority from DOE head-
quarl.ers and from the field office should be addressed.

4. DOE evaluates the performance of work delegated to other organizations.
this shall include audits of the prime contractor's QA program and audits 7-,2_ 2. 3 tZ
of the representative subcontractors, consultants, vendors, and labora- .
tories furnishing equipment or services to the prime contractor or DOE.
ihe frequency and method of evaluation should be specified.

5. Qualified individual(s) or organization elements are identified within
DOE's Organization as responsible for the quality of the delegated work
pri&t to initiation of activities.

6. Clear management controls and effective lines of communication exist for |. |
QA activities between DOE and its contractors, to assure direction of
the QA program.

7. Organization charI.n clearly identify all the uons;tea and "offsite" s 1 - f (
organizalional eloments which function under the cognizance of the QA (j I
proqram and the lines of responsibility
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8. The qA organization is involved in the aspects of the high level waste
repository program that affect safety and waste isolation. The extent
of QA controls is determined by the qA staff in combination with the
line ntaff and is dependent upon the specific activity, its |.
complexity, and its importance to safety or waste isolation as defined in 10 CFR
Part GO.?.

9. D111 atNI its prime contractor describe the QA responsibilities of each of 1.l) tez_ |, -.3 |.9
Ilhe organizational elements noted on the organization charts.

10. DOE and its prime contractor identify a management position-wi thin each
respective organization that retains overall authority and responsibility I ' * r _
for the qA program. This position, occupied by an individual with appro-
prial-e management and qA knowledge and experience has the following
crhararlprristics:

a. In at the same or higher organization level as the highest line manager
directly responsible for performing activities affecting quality (such
as design, engineering, site investigations, procurement, manufactur-
itiq, etc.) and is sufficiently independent from cost and schedule.

h. Ihas effective communication channels with other senior management
po itLions.

c. Ias responsibility for approval of QA manuals, changes thereto, and
inLerpretations thereof.

d. Ilas no other duties or responsibilities unrelated to QA that
would prevent rnl I attention to QA matters.

11. Verification of conformance to established requirements is accomplished i, i. {
by individuals or groups within the QA organization. Certain exceptions
for design (item 3.7) inspections (item 10.2) and test data evaluation
(item 11.3) are outlined in these sections.

12. Prrsonis and organizations performing QA functions have direct access lo
management levels which will assure the ability tlo:
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a. lde-nLiry quality problems.
b. lnitiate. recommend, or provide solutions through designated channels.
c. Vnrify implementation of solutions.
d. Sl.op unsatisfactory work.

'he persons and organizations with the above authority are identified and
a descripl inn of hnw those actions are carried out is provided.

13. Provisions are established for the resolution of disputes involving quality |, . (, 2.
arisNig from a dirrerence of opinion between QA personnel and other depart-
went rwrsonnel.

14. Policies regardinq the implementation of the QA program are documented and 1,3
maid mandatory.

15. 1lhe pef sons responsible for directing and managing the overall qA program J
are identified and have appropriate organizational position, responsi-
bilities. and authority to exercise proper control over the QA program.
Ilhese individuals are free from non-QA duties and can thus give full
al.tett.gon to assuring that the QA program is being effectively implemented.



NEVADA NUCLEAR WASTE STORAGE INVESTIGATIONS PROJECT NnC REQUIREMENTS MATRIX IJ-oA°59

PREPARED BY AP. J_ PARTICIPANT CONITAcTon IItied 51t1tes Geological Survcy

wtERE LOCATED IN REV. .REQUIREMENT I OF PARTICIPANT OAPP COMMENTS

II. QUALITY ASSURANCE PROCRAM

Activities related to the qA program are acceptable to the NRC staff if:

2 ,.
1. ihe ItA program includes all items and activities important to safety and

waste isolation as defined in 10 CFR 60.2. The items and activities
covered by the qA program are identified and the rationale provided for
determining how items or activities are important to safety or waste
isolation, as defined in 10 CFR 60.2. These terms are defined as
nomwrical performance objectives and standards. The rationale should
include systems analyses that are used to determine what specific
items and activities are covered.

2. the QA program includes a commitment that all development, control and/or
use of computer programs will be conducted in accordance with the QA pro-
gram. Requirements for the content of documentation of computer codes is s5;. . ii 3
provided by NUREC-0856. "Final Technical Position on Documentation of
Computer Codes for IHigh-Level Waste Management."

3. Provisions are established to assure that technical and QA procedures f
required to implement the QA program are consistent with QA program
requirements and are properly documented, controlled, and mandated through
a policy statement or equivalent document consistent with QA program
requirements and are properly documented and signed by a responsible
official.

4. The QA organization reviews and documents concurrence with the quality-
related procedures relative to QA requirements.

S. The QA organization and the necessary technical organizations participate
early in the QA program definition stage to determine and identify the 2..
exIelI. QA controls are to be applied to specific items and activities.
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this errort involves applying a defined graded approach in accordance
with importance tho safety or waste isolation as defined in 10 CFR 60.2
and affects such disciplines as design, data analysis (such as performance
assessmemt), procurement, document control, inspections, tests, special
procenses, record-, audits, and other described in 10 CFR 50, Appendix 13.

6. Fxist.ing or proposed QA procedures and detailed technical procedures are 'l (2.
ident.ified and documented reflecting that each criterion of 10 CFR 50, 2O P * E
Appenlix 13, appropriate to specific items and activities, will be met.

/. A description is provided of how management (above or outside the QCA z L | 2 ( Lf
orqanination) regularly assesses the scope, status, adequacy, and com- I
plianco of the QA program to 10 CFR 50, Appendix B. These measures
should include:

A. Frequent contact with program status through reports, meetings, and/ or
audits.

ii. Performance of an annual assessment which is preplanned and docu-
mented with corrective action identified and tracked.

8. Indoctrination, training, and qualification programs are established
such Lhat:

a. Personnel responsible for performing qujlity-related activities are
instructed to the purpose, scope, and implementation of the quality-
related manuals, instructions, and procedures.

h. Personnel verifying activities affecting quality are qualified in
the principles, techniques, and requireients of the activity being
per formed.

c. For formal training and qualification programs, documentation
inicluden the objective, content of the program, attendees, and date
or attendance.

? . -o 3 2.f. -

.,I
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d. Appropriate management monitors the performance of individuals
involved in aetivities affecting quality and determines the need for t *)
uel.aining and/or replacement. A system of annual appraisal and eval-
oial.ion can salisfy this criterion.

V. qalirfed pernonnel are certified in accordance with applicable codes
aeid standards.
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III. DESIGN CONTROL

Activilie.s related to df.sign control are acceptable to the NRC staff if:

I. lle definitions or design, design information, and design activities used
in the design control program are as defined in this section. The term
desiqn refers to specifications, drawings, design criteria, and components
performance requirements for the natural and engineered components of the
repository system. It includes designs at each stage of design devel-
opment (i.e., from conceptual design to final design). 'Design infor-
mation and design activities refer to data collection and analyses
activities that are used in supporting design development and verifi-
calion. This includes general plans and detailed procedures for data
collection and analyses and related information such as test results
and analysis. Data analysis includes the initial step of data reduction
as well as broad level systems analyses (such as performance assessments)
which integrate many other data and analyses of individual parameters.
Ifhn above is consistent with the definition and usage of these terms in
10 cFR 60 and the Atomic Energy Act of 1954.

2. lie design control program is implemented at the time of submission of
tile Site CharacterizaLion Plan and includes design and design activities:
IL provides for the correct translation of applicable regulatory require-
ments and design bases into design, procurement, and procedural documents.
Performance requirements are specified for repository system components
ie support: (a) identification of which items are important to waste
isolation; (b) establishment of a graded QA approach; and (c) estab-
lishment of data gathering and analysis needs.

3. Organizational responsibilities are described for preparing, reviewing,
approving, verifying, and validating design and design information
documents.

NO 3.7t
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4. liror- and deficiencies in approved design and design information
documents are documented, and action is taken to assure that all errors
and deficiencies are corrected.

pAOF 5.1.13
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5. iiteirace controls among organizations or groups involved in design
de'velopment and other design activities are described.

6. Procedures require that design drawings, specifications, criteria, and
analyses be reviewed by the QA organization to assure that the documents
are prepared, reviewed, and approved in accordance with documented
procedures and quality assurance requirements.

A#ts .Z..s
of 3-11

i. Procedures are established and described for verification of designs l 4 JJ./g
ant design activities, the verifier of which is qualified and not
directly responsible for the design (i.e., not the performer or his ' 3 4/°
immediate supervisor). In exceptional cases, the designer's immediate " a 1#
supervisor can, however, perform the verification provided:

a. The supervisor is the only technically qualified individual. /'Af I..AfJr
' 'iv.

h. The need is individually documented and approved in advance with
concurrence of the quality assurance manager.

It is preferable to have qualified personnel not associated with the A -
responsible design organization conduct verification activities.

8. For design or design activities which involve use of untried-or state-
of-Lhe-art testing and analysis procedures and methods or where
detailed technical criteria and requireyents do not exist or are Yq
being developed, a peer review should be conducted. The procedures defiding
LWe selection process for a peer group, and the process by which the
peer group conducts its review should be described. A peer review is
a critical review performed by personnel who are independent of, but
have expertise equivalent to, those who performed the work. Outside
ronsilltants are retained for needed expertise, where required.
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9. Ibe responsibilities of the verifier, the areas and features to be
verified, the pertinent considerations to be verified, and the p 3tU 2I.Dw
extentL of documentation are identified in the procedures.

10. Design changee, including field changes, are subject to the saoe pA4s 3.1.8
deni-. controls that were applicable lo the original design. Such a
configuration control system should be in place at tIhe earliest
p'acticable time. These changes should be analyzed to assure that
chanqe is required. Associated changes to procedures and training
should be considered and changes should be communicated to all
affected groups or individuals.
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IV. PROCUREMENT DOCUMENT CONTROL

Activities related to procurement document control are acceptable to the 679hM r
NRC start ir:

1. Procedures are established for the review of procurement documents by
nA Personnel to determine that applicable regulatory requirements,
design bases, and other requirements are referenced nr stated in
procurement documents; there are adequate acceptance and rejection
criteria, where appropriate; and procurement documents have been
prepared, reviewed, and approved in accordance with QA program
requirements. Procurement documents should require contractors,
subcontractors and consultants to provide an acceptable quality
assurance program.

7. Organizational responsibilities are described for: (1) procurement
planning; (2) the preparation, review, approval, ahd control of
procurement documents; (3) supplier selection; (4) bid evaluations,
and (5) review and concurrence of supplier QA programs prior to
initiation of activities affected by the program. The involvement
of the QA organization is described.

d" h41~
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V. INSTMUTIMS, PROCEDRS, AND DRAWINCS

AcLiviLies related to instructions, procedures, and drawings are accep-
aibly. I.n the MK t taff it:

I. Orptlnizational responsibilities are described for assuring that quality J i* /S/
relalted activiLies are (1) specified in instructions, procedures, and
drawings; and (2) accomplished through implementation of these docu-
ment.s. These documents should be verified and approved as described
untder verification in Section III of this document.

2. Prncedures are established to assure that instructions, procedures,
and drawings include acceptance criteria for determining that quality hq. f/
relal.ed activities have been satisfactorily accomplished.
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VI. DOCUMENT CONTROL

Activities related to dncmympnt control are acceptable to the NRC staff if:

1. lhe scope of the document control program is described, and the types of PA4 " w/.t
controlled documents ar" identified.

2. Procedures for the review, approval, issuance, and revision of documents
are established. These procedures assure technical adequacy and
inclusion of appropriate quality requirements. The QA organization 4
reviews and concurs with these documents with respect to quality related
aspect.s.

3. Procedures are established to assure that correct and applicable docu- D.j 2.
menLs are available at the location where the activity will be performed
prior to commencing the work.

4. Procedures are established and described to assure that obsolete or
superseded documents are removed and replaced by applicable revisions 611
at work areas in a timely wanner.

5. A master list or equivalent document control system is established to F/.2
identify the current revision of instructions, procedures, specifi-
cal.ions, drawings, and procurement documents.

6. When documents which require verification are released prior to verifi-
cation, they are so identified and controlled.
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VII. CONTROL OF PURCHASED ITEMS AND SERVICES

Activities related to control of purchased materials, equipment, and ______________

services are acceptable to the NRC starr if:
/vM 7././

I. Organizational responsibilities are described for the control of
purchased material, equipment, and services.

2. Procedures governing procurement of items and services, including
appropriate QA organization participation, provide for (a' evalu- A l
ation and selection of supplier's; (b) verification of supplier's
activities; aid (c) receiving inspections.

3. The organization providing materials, equipment, or services fur-
nishes the following records to the purchaser:

a. Documentation that identifies the purchased service and the
specific procurement requirements (e.g., codes, standards, and
specirications) met.

b. Documentation identifying any procurement requirements that have
not been met.

c. A description of these nonconformances from the procurement j4f 2A fl.Z
requirements dispositioned "accept as is" or repair."

The procedure for review and acceptance of these documents should 7.f.; l /1
be described in the purchaser's QA program.

4. Supplier certificates of conformance are periodically evaluated by
audits, independent inspections, or tells to assure they are valid PA44 7Al
and the results documented.
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5. In developing quality assurance requirements for data collection
Iest. equipment and other equipment, consideration should be given
Lo whether proper performance of a test can be determined during
or after testinq (i.e., whether failure or malfunction of test
qlni swpnt can be detected). Where no specific QA controls are
fouits to be necessary, special quality/performance verification
rcquirements shiall be established and described in procedures
governing the use or the equipment.
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VITI. IOENTIFICATION AND CONTRiL OF ITEMS

Activitirs related Lo snuple idenlification and control are acceptable q
Lo Lhe NRm nli..afr it:

1. Cotitrols are established and described to identify and control samples. J .S.
lhe description should include organizational responsibilities.

2. Procedures are established which assure that identification is main- O14s f.!./
tained either on Lhe samples or their containers, or on records
ltraceable thereto.

3. Identification of samples can be traced to the appropriate documentation 7 RJ.I
such as drawings, specifications, purchase orders, drilling logs, test
records, inspection documents, and nonconformance reports.

A Cnre d~fn~n r cM.lA J;6 t-riiA and esf nir nrla. f- o u-* or al ysis- .
release for use or analysis.



IJ-QA-059
NEVADA NUCLEAR WASTE STORAGE INVESTIGATIONS PROJECT NRC REOUIREMENTS MATRIX tJ-OAn09

PREPARED BY _ _7_ ; PARTICIPANTCONTRACTOR Ilg ltPil 5lsLe!- Geoloqical SurVey

REOUMEMENT nWERE LOCATED rN REV. - COMMENTS
I OF PARTICIPANT OAPP

TX. CONTROL OF PROCESSES

Activities related Lo control of special processes are acceptable to the &595. 7*&:56?0Zfz, weer
NRC starr if: i Y. 2.

1. the criteria for determining those processes that are controlled as
special processes are described. As complete a listing as possible of
special processes, which are generally those processes where direct
inspection is impossible or disadvantageous, is provided.

2. Organizational responsibilities including those for the QA organi-
ration are de'cribed for qualification of special processes, equip-
menl., and personnel.

3. Procedures, equipment, and personnel associated with special
processes are qualified and are in conformance with-applicable codes, standards,
QA procedures, and specifications. The QA organization is involved in
the qualification activities to help assure they are satisfactorily
performed.

4. Procedures are established for recording evidence of acceptable acconp-
lislment of special processes using qualified procedures, equipment,
and personnel.

S. qualification records of procedures, equijment, and personnel associated
with special processes are established and maintained.
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X. INSPECTION

Activitips

i. rihe scope of the inspection program is described that indicates an LEGc 7hh APS ,.Sb
effective inspection program has been established. Program procedures pA4d&D/6g, £.S
provide criteria for determining when inspections are required or define
Imow and when inspections are performed. The QA organization partici-
pal.es in these functions.

2. Orilanizational responsibilities for inspection are described. Individ-
unls performing inspections are part of the QA organization. For
inspections requiring special expertise, other individuals may be used
provided the independence of the inspection function is maintained.

3. A qualification program for inspectors is established and documented, and
the qualifications and certifications of inspectorsare kept current.

4. Inspection procedures, instructions, or checklists provide for the
following:

a. Identification of characteristics and activities to be inspected.

b. A description or the method of inspection.

c. Identification of the individuals or-groups responsible for perform-
ing the inspection operation.

d. Acceptance and rejection criteria.

e. Identification of required procedures, drawings, and specifications
and revisions.

f. Recording inspector or data record"r and the results of the inspec-
tion operation.
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q. Specitying necessary measuring and test equipment including accuracy !r t
requirimentS.

S. I'voredures include identification of mandatory inspection hold points
bnyond which work may not proceed until inspected by a designated
i Spector.

6. let-pection renults are documented and evaluated, and their accepta-
bilily is determined by a responsible individual.
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XI. TEST CONTROL

Activities relatted to tent control are acceptable to the NRC staff if:

1. Ilse description of the scope of the test control program indicates an d#25 j9Xef.Eycp7)q..J
effective test program has been established. Program procedures provide f UAMW A4.%
criteria for: (a) determining when a test is required or how and when
testing activities are performed, and (b) the test program is conducted
by trained or appropriately qualified personnel. The QA organization,
as a minimum, audits these functions.

2. 7tel. plans and procedures are reviewed in accordance with the verifi-
esl.ion requirements in Section 3.7, 3,8, and 3.9.

3. Ilse potential sources of uncertainty and error in test plans and pro-
cedures, and parameters which must be controlled and measured to assure
that Lents are well-controlled, are identified. I

4. lesI. procedures or instructions provide the following:

a. The requirements and acceptance limits contained in applicable
documents, including precision and accuracy.

b. Tnstructinn for performing the tesk..

c. lest prerequisites such as calibrated instrumentation, adequate
test equipment and instrumentation, completeness of item to be
tested, suitable and controlled environmental conditions, ard
provisions for data collection and storage.

d. Mandatory inspection hold points (as required).

A. Acceptance and rejection criteria, including required levels of
precision and accuracy.
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f Methods of data analysis. &,AvgS 1JPr -,re7n-ts.r

9. Methods of doctmenting or recording test data and results. X4 ,or
only required for

lo. Provisions for assuring test prerequisites have been met.

S. lest results are documented, evaluated, and their acceptability deter-
mined by a responsible individual or group as described in Section 3.
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XII. CONTROL OF MEASURING AND TEST EqUIJPMENT

Activities related to control of measuring and test equipment are acceptable
to the NRC s.taff ir:

1. The scope of the program for the control of measuring and test equipment
in described and the types of equipment to be controlled are established. ares te.}

2. qA and other organization's responsibilities are described for estab-
fisihing, implementing, and assuring effectiveness of the.calibration Aplefl.4
program.

3. Procedures are established and described for calibration (technique and Mrr 12-4.,
frequency), maintenance, and control of the measuring and test equip- /2-ZL
merit (instruments, tools, gages, fixtures, reference and transfer tLzs
standards, and nondestructive test equipment) used for measurement,
snipection, and monitoring. The review and documented concurrence of
LheCR functions is identified.

4. Measuring and test equipment is labeled, tagged, or otherwise documented JAWtk1 /2-.S
lo indicate due date of the next calibration and to provide traceability
to calibration test data.

5. Measuring and test equipment is calibrated at specified intervals
based on required accuracy, precision, purpose, degree of usage, stability
characteristics, and other conditions which could affect measurement.

6. Calibration standards are traceable to nationally recognized standards. /ftO /2.2.2L
Where national standards do not exist, provisions are established to
document acceptability of the calibration standard used.

7. When measuring and test equipment is rouind to be out of calibration,
evaluations are made and documented to determine the validity and
awccptability of measurements performed since the last calibration: PA'M3L /1.f
Inspections or tests are repeated on items determined to be suspect.
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XIII. IIANDLINC, STURACE, AND SHIPPINC

Activities related to sample handling, storage, and shipping are acceptable
to the NRC n ta rr i r:

1. Sampling, handling, preservation, storage, packaging, and shipping
requirements are established and accomplished by suitably trained indi-
viduals in accordance with predetermined work and inspection instructions.

:!. Procedures are established and described to control sample handling,
storage, packaging, and shipping in accordance with design and procurement
requirements to preclude damage, loss, or deterioration by environmental
conditions such as temperature or humidity.
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XIV. INSPECTION, TEST, AND OPERATINO STATUS

Activities related to inspection, test, and operating status are acceptable
to the NRC staff if:

1. Procedures are established to indicate by the use of markings the status
or inspections and tests on individual items.

PACE 23 OF 26
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XV. CONTROL OF NONCOWORMINC ITEMS

Activities related to nonconformances are acceptable to the NRC staff if:

1. Procedures are established for identify;ng, documenting, tracking,
segregating, reviewing, dispositioning, and notifying affected organi-
zaiions of nonconforming items and activities. Procedures identify
individuals authorized to dispose of and close out nonconformances

7. It responsibilities related to nonconformance control are, described.

3. Docuoentation identifies and describes the nonconformance, dispositions
the nonconformance, and includes signature approval of the disposition.

4. Nonconformnance reports are periodically analyzed by the QA organization
l.o show quality trends and to help identify root causes of nonconfor-
mnances, and the significant results are reported toupper management
for review and assessment.
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XVI. CWRECTIO? ACTION

Activil.ies related to corrective action are acceptable to the NRC staff if:

1. Procedures are established ipdicating an effective corrective action
program has been establisited. lhe QA organization reviews and documents AD LI
concurrence with the preoedures. ,- ft

2. Corrective action is documented and initiated following a nonconformance 2CAV7^/4
to preclude recurrence. The QA organization is involved in documented NA*1 4.1 Z
concurrence or the adequacy of corrective action to assure that QA re- ph" c
csiirements are satisfied.

3. rniow-up action is taken by the QA organization to verify proper
implementation of corrective action and to close out the corrective dhe ,J.L
action in a timely manner.

4. Significant conditions adverse to quality, the cause of the conditions, .$ao 4
and the corrective action taken to preclude repetition are documented 7
and reported to immediate management and upper levels of management for
review and assessment.
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XVII. QUALITY ASSURANCE RECORDS

Activities ielated to QA records are acceptable to the NRC staff if:

1. Ile scope of the records program is described. IA records include
qeotechnical samples and data; results of reviews; inspection; tests;
audits and material analyses; monitoring of work performance; quali-
rication of personnel, procedures, and equipment; and other documen-
tation such as drawings,'specifications, procurement documents, cali-
bration procedures and reports, design review reports; peer review
reports; nonconformance reports; and corrective action reports.

(. OA and other organizations are identified and their responsibilities are
drscribed for the definition and implementation of activities related to
nA records.

3. Inspection and test records contain the following wtere applicable: -

a. A descripi.ion of the type of observation.

h. ihe date and results of the inspection or test.

c. Information related to conditions adverse to quality.

d. Inspector or data recorder identification.

c. Evidence as to the acceptability of time results.

r. Action takeni to resolve any discrepancies noted.

4. Suitable facilities for the storale of records are described and
utilized.

.,rW~h 4'
*" /7-

. Wb-.2 "A&Z,& . &C A.C-

AWJ 00VA &Uc0Yift r071ASF
ewrA591 oft 7?Y*PFAJZ Af

dw~~kkrwe lo~' 7tcowv

/ 7.4. /.I;/. /7 4.'/. .L, fF 4174. 3



-

NtVAUA NUCLEAR WASTE STORAGE INVESTIGATIONS PROJECT NllC REQUIREMENTS MATRIX M-A-059
.10nRn

PREPARED BY 1n -A PARTICIPANTCONTRACTOR l1inI.ed Sta .Lc GCological Survey

REO~~~~fREMENT I ~~~~~ WHIERE LOCATED IN REv. I IREQUIREMENT __ OF PARTICIPANT OAPP | COMMENTS

XVIII. AUDITS

Activities related to audits are acceptable to the NRC staff if:

1. Internal and external audits to assure that procedures and activities
comply with the overall QA program are performed by DOE and its con-
tractors. DOE should perform audits of the prime contractor and
rorresentative subcontractors, consultants, vendors, and laboratories
to assess the effectiveness of the prime contractor's audit program.

2. An audit plan is prepared identifying audits, their frequencies, and
schedules. Audits are regularly scheduled based upon the status and
safety importance of the activities being performed and are initiated
early enough to assure effective QA.

3. Audits include an objective evaluation of the quality-related practices,
procedures, instructions, activities, and items and the review of docu-
ments and records to ensure that the qA program is effective and properly
implemented.

4. Audit data are analyzed by the QA organization and the results are
reported to responsible management for review, assessment, and appropri-
ate action.

5. Audits are performed in accordance with preestablished written procedures
or checklists and conducted by trained personnel having no direct
responsibilities in the areas being auditd.

6. A tracking system for audit findings is established to help assure that
all findings are appropriately addressed and to trend audit findings.

7. Ihe audited organization describes in a formal report the corrective
action to be taken to address findings. This report is submitted to the
auditing organization and/or responsible management.

8. In the resolul.ion of findings, the reel, cause of each finding is also
identified and corrective action for iHl described.
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l)lhe levada Mclear laste 5torage Ineetigstions 5@wS1I Project
Participants *hall be responsible for the establisament and eaecution of a
Quality Assurance Progr Plan MM. (2)lhe perticipenta my deleqate to
others, such as contractors, agts, or consultants, the work of establishin
and executing the Quality Assurance Ml progr or any part thereof, but
shall retain the responsibility therefore. (31fhe delegation of execetIon of
the an Program Plan requirwuenta shall be docbumnted. (lThe organizstional
structure, lines of copmenication, authority and duties of persona and
organizations perfortming activities affecting quality shall be clearly

established and delineated In writing. (5)7be activities affectin quality
include both the performing functions of attalniag quality qbjectivrn and the
Gt functions. (Ellhile the line organization is responsible for performing
these activities properly, the OR organization shall verify the proper
performance of work through iUplasentation of appropriate OR controls.

1 /

23-

3 '
4-

5-.

1.11f!el

1.
I.:
1.1
1.1

1.1

1.16

2.0 OA MPUWCrl

(71tIse OA functions are those of assuring that an appropriate oR progrme is
established and executed effectively and of verifying, such as by ch cking,
auditing, surveillance and inspection, that activities that affect the quality
functions have been perforzed correctly. (B)Th. -srxons and organizations per-
forming OR functions shall hae sufficient authority, access to work areus,
and organizational freedom to identify quality problemsj to initiate,
recommend. or prolde solutions through designated channels: to verify

7 - 1.2

1.2

.4
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Implmmntation of the solutions: and to ansure that further processing,
delivery, Installation, o me Is controlled until proper disposition of a

nonconforaunce, deficiency, o er satiaftory condition baa occurred. J91fTi 9 1. 2
Include. the ability to atop (or causi to be atepd satifactory W'*
through eetablished channels. (1019ach persons of organizations sheill have 10 1.2
direct access to responsible _nneyet at a level where appropriate action

can be affected and shall rport to a weagenet level at which this required

authority end organizational fre r e provided, including sufficient

idpendence from cost and schedule.

2.1 1ChD 0. POSR TI

1111Tb. person responsible for dizeoting and renagin the oerll M! 11 1.2.1
Project Participant OR progra shall be Identified ed bmw appropriate organ-

izationl position, responsibilities. and authority to exercise proper control

over the an program. (12)Tbix person shall have appropriate tamagereat and OR 12 1.2.1
knowledge and erperience and sball be at the *sem or higher organization lewvl

ms the highest line an aqe responsible for performing activities affecting

quality mid sufficiently Independent from cc t and schdule.
(13)Personnel In this poeition shall Ube responsibility for approv l of (1) 13 1.2.
QAPPPe changes thereto. and Interpretationa thereof and (2) lsplmnting
procedures and all chI gee thereto. (14)lhia position shall have effective 14' 1.2.
comnicstioa channels with other senior n mgeent positions. (iSIPereonnel 15 / 1.2.
in this position shall have the responsibility and authority to verify the

dequacy and effectiveness of OR plans. requirements, and OR program loplevi -

tation by that organization nd its ubordinate organizations. (16)Pull-tiue 16,. 1.2.
dedicated O. positions are to be established by the Waste asn-qent Project
Office (W903*, Participating Organizations, and the Nevada Tests Site ("TS)

1.1.'~

.5 1 �
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Review Results Organfratioons Resolution DlsPos
sat. - U~nset. -

Review Requirements per t"MWS1I8-9 Rev. 2 Parte No. Pama N. - Commnts Acc. Rei Reason Act. Rel

Support Contctors. 1 ) t peditin that retain. overall 17' 1.2. 1
authority mid rzepoo sibiiity for the O program sm well as persomiel
considered to be 'full-tim dedicsted shall Pat be assigned duties that Would
prevent full attantion to NMI project a reapeuslilities or that would con-
fliet with the reporting mid resolution of 0 issnee ind probl_ related to
the NMtfsI Project.

2.2 r ,

4iShothority for the resolution of disputes Involvig quality arising 18- 1.2.2
from a difference of opinion between OR personnel and othera all be
identified. fi91?his authority *Mll Include the ability of OR personnel to 19' 1.2.2
levate the resolution of disputee to progresaively higher organization levels

through established chdnels inclJding the It0 KM If the dispute cannot be
resolved within the organlzation.

2.3 0Aq1USTflOL 9SMCl¶

(20)bcause of the Pony vuriablls involved, such as the nimber of 20 1.2.3
personnel, the type of activity belg perfonmd, and the location or locations
at which the activities are to be performed, the orqenizational structure for
executing the OR program _y take varine fors provided that the persons and
organizations assigned the OR functions have the required authority and organi-
zational freedm. (211The OR reaponaihilitils of all organizational *linnts 21 ' 1-.2.
depicted on organization chatns shall be described.
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(221A Quality Assaurane Pro9z Pla toP b1l apply to a11t Jtm 22 1.3
activitie. of an organisatima affatwi quality. (23) be organizational 2Y 1.3
structure and the rzepansIblity of aeiyeae 1hall be elarly stablished
ouch that catajin results, as deecribed below, *re obtined

3.1 ACeoIVDMV? MO IsrM7DMWM OF QoALM

(24)Ouality is achieved a*d piantalned by thoe who bae beea assigned 24' 1.3.

responsibility for perfoa " Vc.W

3.2 W!1mcIGo

(25)omility *chel ewmet in verified by p-rson 0or org nirationx not 25 1.3
directly responsible for perfovaing the on . (26)Vwrifioaeion of fefomence 2 1. 3.

to established requirements Iacceptance) ie aecomplished by individuals or
groups within the CA orgmnixation anless speelfically *vempted elsehere inn

this douant .

4.0 MLUM OPA=AT&hZI>Y

(27)If sure than one orgqnization is involved in the execution of 2 1.4
activities affecting quality, then the responsibility and suthority of each
organihation shall be established clearly and docwumnted.

a. -_
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4.1 or DnW 47M or TMEMM

(2)YTho external Interface. between orStion d Uth inteynel 28' 1.4
interf a. between orgmnistioneal units mi change. toere, shall be
doconanted. (29JA11 Interface rosponsibilities shall be defined nd 29" 1.4
docineinted. 430Interface. betwem the 0". the Participating Orgenizations, 30' 1.4
mnd the MwMr ppoft Contractors shall be deseribed in the o0s of the
respective organizations. (31)Fre. an overall NMI Project Mtanoit. the_ 31 1.4
interfaces ar* etchangee of technical renitrtmrenta of work to be perfoued and
liaison wntil osplition of work. (32)e WINIs Project Administrative 32 1.4
Proeedures (APr s provide the inplaimnting interface controls utilixed by all
of the 1*11st Project perticipmits while Participating Organization and mIS
Support Contractor Irplenting procedure. describe the methods of conducting
inter-organfiztional interfaes.

1331?Te organizational structure ora evecuting the OR progrs vries frm 33 1.4
organization to organization, mid eac one shall be described in the
individual organization's aurP. (3431%. Technical Project Officer of the 34 1.4
respective Participating Orgai zations and the respective Is Support *

Contractors are responsible to the IW0 Project Men ger to ensur, that the
Project activities for which they are responaible are performed to a OAP? and
iUplesinting procedures that are onsistent with this 0Q.
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BEC21M IS

1.0 1Mw OF< TPAIMTT ASU @gtUMM PnmMq

(1The Quality Assgaince MR) lPzqrtm for the M151 Project uonsists of 1 2.1
the MNSS Quality Assurance Plan MAP), the OR Program Plane of the Psts -
gament Project Office t39O)I the Participetinq OranIzations, ad the o wede

Test Site (It) Support Contractors, and the OR and technical proCdr
required to Implement tbewe docametr . 12)* NINS? Project Office will submit 2 2.1
this CAP and the IWO 0W to the OCtM Director, Office of Quality As
for approval. (3) Pndinq recelpt of this approval. OA plans my be Issued by 3 NA
W90 for interisi se. (410ma any Oh plan is issued for interim age, the 4 2.1.

transmittal rord shll, be aropriately arked to indicate that it Is for

interim use. (siaisil oh plans will include a signeture block for approvaL by -5 22. 1
the Director. Office of Quality Assurance.

(GlEach ISiI Project Participant sel develop a Quality Assurance 6 2.1
Progrim Plan which shall provide the description of the organiration's o
program and indicate the comidtant to the pplicable PON I Project OR require-
ments given herein. (7tCAch quality Assurance Propran Plan IOAPP) shall incl- 7 2. 1
ude consideration of the technical aspects of the activities effecting quality
and shall be generated by the respective OR organization wIth assistance frou

the technical staff. (tbh. OPIP shall provide instruction to irpla it and 8 2. 1
apply the oA requirements to the tec hnical ctivities of the 31SI Project.
(9) It shall be plnned, impliant d, and maintained in accordance with this 9 2.1

doconent and be consistent with and address all of the *pplicable requirements

of this 1NMSI CA Plan. (101hbanqument above or outside of the OA organization 10 2.1
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Sat. - unset -
Review Requirement per N4WS1188-9 Rev. 2 Parm D. Pa NO - Comm t Acc Rel Reason Ac. Rej

shhll rlrly rcev Iato n t, -at, ,
e lmo, eta. of the OR Fogr . (11mum _ti *WIl perform reaies 1 2.1

reviws. as d _mn aprpriate (12)Redies reew *WIl apply to mjor 12' 2.1
ochdtled/ple activiti e b whchcold *rrec qulity. (IM3edinea roieum 13- 2.1
shall be used in verifyij g that specified prerequisites mod prograiimtio

requirement hbe" been identified prior to startinf a major ctivity.

414)The hierarchy of criteria applicdbl- to the Project am ehom in 14 -NA
Figure 1 of tos Introdbctio of the dreqrenta (oSf th thiher tcpioneof tbe 15 "A
CPA, where deviations between tb requiremnts of the bigb r-ti rocents
referenced in that Figure and this 0P requiremnts of this
document shall prevail.

1.1 O CIUTM

(i6)The o Criteria and specific requiremants aseociated with thes 16 2.1.
criteria have bn dapted to the NSI Project activities throuoh this ot
plan and shall be addressed in the OWN of the W0P, the Participeting Organi-
rations, and a n" Support Contractors. (171When a specific criteria is not 17 2.1 .
applicable to an organization's activities, it shall be noted in the Oh" and

recori d on the checklist required in paragraph 1.2 below with justification

of its exception.

1.2 COnTMTS OF OFM ORP"

(8IlThe ouality Assurmne Progtv of each organization shall consist of the 11V 2.1.
OWPP plus appropriate Iaplemanting ptocedure required to provide and
implement control over activities affecting quality. £9)the control shall be 19- 2. 1.
consistent with the importance of the activity. E20These procedures shall be 20r 2. 1
developed by qualified personnel and be reviewed and epproved by the cognizant

oA organization prior to Implementation to assure that they seet all the req-

uirements of their GAP.
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(21l'he 019 of each Psrticipetinp Oryanisation nd NTS 8port Coetracto; 21 2. 1.2

shall be admitted to the WIO for review prior to bplu..ntation and WIl
include a checklst based on this NIW OM %hdh identifies how mid whare

each raquirnant of this doewuent In addreeeed. (22nth. Wo is also required 22 NA
to copplete a checklist based en IUI-ISS-9 iforwerly IkO-i-17J for the
preparation of the 1W O 01P. (23 The CF" of each Project Participating 23 NA

Orgenigation and Ms Support Contractor shall be reviewed, ccmntr resolved,

Md the docuient approved by the W90 within a timely Wenner.

1. 3 CRPP 1PC?~

(241Assurance that the OA reqpirmients have been adequately addressed and 24 2.1.3 |
effectively Impleented will be provided by the WO with support from the

SAMC/UPBS Pro jct OR Department during the review end aproval of each orgn-
IJation'n 0P, monitoring and surveillanoe operations. and audits of acti-

vities. (25Tbhe Participeting Orgeisationr' aod WS Support contractors' 25 2.1.|
senagaent shall also monitor their respective VIs through internal audits

to *asess the adequacy of their program and assuro its effective

implementation.

1.4 ME OF PDTA MT GRA M M OR CA |I|

(26E17 OR program for the 1IS Project provides for the a _ccaptanc of 26, 2.1.
existing data for use in licensing sctivitias that were not generated widr

the controls of a OR Progrem which Peats the raquirmienta of 10 0,

Subpart 0. (27)gpocific eothods for -cceptance of this Inforsetion are 2 7 2.1.
contained in 1SI I Project hAministrative Procedure 5.90. (2893This procedur 28 NA
shall Poet the requireento of MMC - 12" 'Qulification of Existing Data
for High-Level Wuclar Waste PePositores (February, 19863. (2P3These 29' 2.1.
requirements are contained in Appandix G to this oC Plan. (30)Once acptd, 30' 2.1..
this existing data is classified as prisiry data, for licensing purposes.
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S0am VM NJW!M S L:IST j

131The Wro shall prepare the appropriate -iist AP or Aft for dutermtni 31 2. t.5
the item and activities to be placed an the Project 0-List and Quality
Activities List. 132)Procdturels) shell set the requiremants of WRft1 - 1318, 32/ 2.1.5
Technical Position on Item and Activities in the High-Lewel waste Geolbqic
Aepository Program Subject to Quality Assurance Peuirmants (April, 19861 .
These requirements are contained in Appendix I to this Qt Plan.

1.4 APPFCM TO 0R

J33)1he tNMIS Project use. an approach to 0C that recognire the 33 2,1h6
differences between item and activities that affect radiological health and
safety and waste isolatio and those that do not. f34)The appro is designed 34J 7 1 .6
to ensure that *ech it o activity is assigned o 05 lewel that iJ consistent
with its potential impact or aiportance, or both. in terme of radiological
health snd safety, wete istolation, nonradiological health and safety, the
U.S. ftclear "esuistory Coemisnieon (WCM licensing requirements, the
operability and maintainability of the repository, costs, and schedules.
(35)Tbh Participating organizations or IwnO shell identify the appropriate 35" 2.1.6

quality assurance levels for all itr and activities that affect quality
associated with site eharacteri2ation, facility and eqwiprent construction,
facility operationn, performance confirzetion, permnent closure, and J/
decottentination and dismantling of surface facilities. (361o.ce assigned, the 36 2.1 .6
OR level for a particular ita_ or activity shall be applied by all NNNSI
Project participants involved In the activity.
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Review Resuls Orgevirstion's Resoution Despo.
Sat - - n. _ _
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1.7 AMMMIC Or gCtM

(371A OAPP that esvplile with the re iremnts of thin docoen 37 2.1 7
iumeiie-~ s(formerly NYD-l-17, shall be established by each NIW
Participant at the earliest prestioable time consistent with the schedule for

accomplishing the activities. I39JeAoh OP *hll assure that procedures 38 2.1 7
required to lmplemet the rquirmreents of this document are prop rly dceseen-
ted. controlled. and einndated throegh a policy statement or equlslment
document signed by a responsible official. (39Ifhe VP shall be applied 39 2. 7
throeghout the life of the NMSI Project in accordance with the established
policies, procedree*, and Instructioea. (401le WmPP shall apply to all ite _ 40 2. .7

and activities affecting quality. St elso sball identify the mjor organiza-
tions particJpeting in the project and the designated functions of these
organizationa. (411th. OAP shall provide control over activities that affect 41 2 .7

the quality of the identified strnctures, ysteme, and components to en extent
consistent with their importance. (42)11 activities that affect quality shall 42 2 .7
be accomplished onder suitably controlled conditioee. (43)Controlled 43 2. * 7
conditions include the use of appropriate equipment, suitable environmental

conditions for accomplIshing the activity, and assurance that all
prerquaisites for the given activity hea been S*tisfied. 144)1% program #44' 2 1.7
shall take into account the need for special controls, processes, test
equipment, tools, and skills to attain the required quality, ad the ned for
verification of quality by inspection, test, peer review, or a comrin tion of
these. (4517he program ehall provide for indoctrination end. as necessary, 45 2 1.7
training of personnel performing activities that affect quality to assure that
suitable proficiency is chieed and rmintained.

(46)Tbe MPO shall regularly assess the status and adequacy of the OR 46 2 .7

Programs of the Participating Organizations snd NTS Support Contractors by 2
mans of overview surveillance and audit activities. 51
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2.0 APP AIUONI O IM IMJ?? IsIRA1

2.1 8P

2.1.1 EX Vt or APPMcRtfT

(47??b. requiremts of this section a applicable (as defined herenia to 47 2.2.
oll item and activities that atfeat quality during geologic repository site

chevacterisation. facility *nd equiponit design. procuremunt and constrsotiol,

facility operation. performance confirmation, permanent closare, decomridsson-
Ing, and dismantling of surface facilities. 4491Th. preparation of 48 2.2.
aduinistrative and ormnagemnt planning dacmaitoa shall not require 0C level

assignuents, encept for project level documents which are specifically
required by the Wucleav Waste Policy Act of 1I"2 tos amended), or ar required

for licensing. In addition, procesent of administrative Item (1i... office
sUpplies) do not reqoire CO level saaigwnts. 4493The MVo shall develop a 49| 2.2.
Project adhinJstratie proceduve for the application of graded Ca. (S9017b pro- 50 2.2.

cedore *Fe1l be In consonance with the OA requirements specified herein.

(51) It say be necessary to aoeupt certain 111MI Item mnd activities from OA 51/ 2.2.

Level assignment. (52) tequests for esemptions shall be docamented snd shall 52- 2.2.
contain sufficient justification to support the eoeupton request. SBuch

exemptions shall be approved by the IWO CPM.

2.1.2 PURPOSS Or A (GADrD CA PRORRM4

(53)Th. purpose of a graded CA progrem io to select the CR requirements 53 2.2.

and measures to be applied to Atom and activities in the epository Program
consistont with their importance to safety, waste isolation, and the
achievement of U.S. Department of Snergy (Mot) mission objectives. 154)This 54 2.2.
will be accomplished by deliberate quality planning and selective application

of CA requirements on the Item or activity to be perforred. with varying 71.
degrees of Ot applied depe nding on Items fnction, cooplexity, consequence of
failure, reliability, replicability ot results, and economic considerations.
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2.1.3 vetewmma? 1or0 HiT6I APPToYvi S I tPS RY , s

(55) T1s approach involves (13 identifyin, those it"" and activities 55 2.2.
whoe- failure could cause undoe risks to the public and facility personnel cr

extended lInterruptIn of facility Opertion with critical economic losses, or
both, end (2) ensuring that tHes itmu and activities ar covered by a

cansurate CO proqrm. (36)Altornatively, an Item whose failure or 56 2.2.
malfunction could result only In operational inconvenience or neyliqible
economic loss way deserve only a quality InapactIon by the purchaser upon the
delivery of the item. (37) Setwem these two eftrinu, there are verying 57 2.2.

degrees of OR to achieve the desired confidence in the quality of the

coepleted line of activity.

2.1.4 FLEXDIBLITY or OR MMUThDRfP SELOCT1Cl

158)7e qrsded approach set forth here provides flexibility In the 58 22.2 .>4
selection of the quality asserence requiroments to he applied to an item or
activity that is cosmeascrte with the relative iportance of the role or
function assigned to the item or activity.

2.2 PVZOMlf tS

(593 The requirements specified in this section are to be used to apply the 59 2.2.
graded quality philosophy to all lIMS! Project items and activities.

2.2.1 SElECTtQI cr QUALITY ASSURAM tSVEL AMN CA PROUtMMPSItS

(6O)hTe appropriate Quality Assurance Level for any item oa activity shall 60- 2.2. .1
be determined by the application of decision criteria as provided by the Masz_
AdPinistrative Procedures. (61IThe basis for the selection of the Quality 61 2 .2
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Review
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or.,.

2.2A. tAssurance level and assigned O requir amts shall be docmeted. (62)1%.

assigned Cuality Assurance lava1e and OR rairemana mt t be submdtted to the
VIO fot review, resolution of oents, and approv l prior to bViumuntation

or ns. This raview and approva I hll be performd by the UfO P04 end
appropriate WPO Branch duets.

62

2.2.2 SCLfxCi or~ SPSCTIIC Oht WVM.

(63)7hs approach Incorporates three quality assurance levels (Oh level)

of which ne will be assigned to each tachnJoal task that affects the qeality

of the t*MI Project. (641%. definition, application, and esgbrnm t to eaah

of the three OR levels are described In the following discussion.

63I 2.2.! .2

.2

.2

64.'l 2.2.!

* 2.2.1 (6530A Level I - are th radiological lealth and safety related

ities and activities that ar important to either safety or waste Isolation
and that ra associated with the ability of a geologic nudesr warte

repository to function in a inner that prvents or eitigates the consequences

of * process or event that could cause undue risk to the Iradiological health

and safety of the public.

65./

(66) item and activities inportant to safety are those engineered tractures,
systev, compoe nts, and related activities *ese ntial to the prevention or

mitigation of an accident that could result in a radiation dose

either to the whole body or to ny organ of 0.5 rto or greater either at or
beyond the nearest boundary of the unrestricted are at any tile until the

completion of the permanent cloeree of the repository. (67113tae and
activities important to waste isolation are those barriers and related
activities which emat eest the criteria that eddress post-closure perforanc
of the engineered and natural barriers to inhibit the release of

radionuclides. (68)T7b criteria for item. or activities iaportant to safety
and waste isolation are found in 100C560, and 400C191,

66/' .2

67,I 2.2.1.2

68 ' 2.2.2

I .
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2.2.2.2 af level 11 -(691are those activities and I.t.e related to the 69 2.2 5.2
system, structures, and eompou-stc which require a loeal of quality asue
sufficient to provide for reliability, laintainability, public and repository
worker nonradiological health and safety, repository worker radiological
health nd safety and other "erational factors that wuld hae an impact on

MOS and "90 concerns, And the enironment.

2.2.2.3 OR Level Ill -(701or those activities end item, not classified as OR 70 2.2 5.2
tlvele I or iI.

2.2.3 "PMMlCIXO OF MMs 71 94. .5

2.2.3.1 CO LCVEL I

%311e 0% level I is the mot stringent level of quality assurane . (72)It is to 72 2.2 5.3
be applied to these item *nd activities that my affect the ability of the

repository to rmot the praclosure and postelosre perforance objectives

specified by the MC ond the U.S. Environmental Protection Agency t"A) for

protecting public health and safety from radiological habzrds. (73)OA Lvel I ,73 2.2 5.3
activities which are on the 0-List will provide the primary data input to the
basis for the 1NRC to authorise construction and to issue a license for the DoM

to receive and possess source, special nuclear, and byproduct raterial (waste)

et the geologic repository. (7410K Level I control end documentation east be 74 2.2 5.3
applied to activities, including site characterisation, scientific

investigation, facility and eqaipnmnt design, pocurcaent. and construction,

facility operation, perforecnee confirmation, parmeainwt closure, and
decontetmination and dismantling of surface facilities when they are
specifically concerned with the protection of the public's health and safety

with respect to a radiological hazard.
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475)To keep redionuolidee out of winia amvirommnt, a hig l.g.l radio- 75 2.2. .3
actisa "note repo atory will utilism engineered system, structures, and W

nunts to contaln the waste and evere the ehort-term safety. (763lhe rs- 76 2.2. 5.3
itory *lo will stilis. the atual berit to afford long-tem iolatioe.
(771Within thlq contest, ORt 1 l 1 _st be applied for near-trm safetyas 77 2.2. 5.1
well as long term isolation as per the following:

o Whre its" Md activities coild affect the preoloor radiolo01 kcal
health Nd safety of the generol public. Dpecificelly, this _emi
ite and activities that could cause, or result in. an accideit that
could result in a radiation do*e. either to the whole body or to mm
organ. of 0. ret ot geater, either et or beyod the neaest
boundary of the mnrestricted area, at any tins wutil the pemuant
closure of the repository.

o Where item Ad activities will provide primry data which will be
relied on for perforfm amsesmnt of the repository system. This
data are the field and laboratory data and mobmeeqont snalyse that
provide the basis for determdning ad deminstrating that the natural
nd the engineered system of the repository ar capable of oweting .'

the perforeenc objectives for waste conteineent and isolation. his
includes all experiwants and research which hav a significant irpect
to site-characterixation or are an essential part of the data be
that directly support the final design of the repository nd waste
package perforance.

o Where activities could adversely ispact the waste iaolation 1
capabilities of the *ngineered and natural barriers.

o Whre item are relied on to meet the postelosure perfornsc -.

objectives of the engineered barriers of the repository system.
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o W4ere item aN activities that, bar"ng floed, could caus a failure-,
of a OR level I ito, or irretriewdble loss at OA level I data.

O Th design phase that Involves the preparation of detailed design

doceunt- (meeh m drwings, pecificeations, WAd analyes) Wil be
assigned a OR lIval of 1. One of the purposee of this design phase
is to deftine it tbat VWl be procured andtor constructed as a
result of the design activity. The definition of itumi incluvds a

detailed description of their function end lterralstionalahips. As
the design pase proeeda, and the OR loyal for it... is identified

nnd *pproed, design, procurement, and construction activities shall
be governd by the OR level assigned to the ite.

2.2.3.2 OR IXVML It

478)Oft Level It is the second highest level of qoality asaurmnie. (7t)Oh

Level St controls and dotmant ation sball be applied to-the NMSI Project
activities, and itw. that era apecifically concerned with nonrediological
operation of the epploratory shaft facilitie WAd repository, *nd the
radiological safety of the repository worker. (Se00he high-level waste pm11
repository will utilize engineered systems, streeture*, mid coaponents which
must be designed, constructed, fsbricstsd, tested, and operated to meet the

perfor-once objectives during the operational phase and to mdnimize the
nonradiological hazard to the public and repository worker and the
radiological hazard to the repository worker. flltAdditionally, activities
that have a _ajor Impact on project coats or achedules that could delay the

achievuknt of DOC/OffiCe of CiVilian Radioactive Waste Hanagmeent (OCP0M)
Milestones must be appropriately controlled.

78
79-

2 2J5.3
2:2 3.3

00-I 2.2.15.3

81 1 2.2.15.3

4-e
:F3
'.piI
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(821yherefor., Quality Ma urmSS Level IIMat be applied to etivtia ad 82 2 2.5.3
items as folloac2

o Whero item Nd activitiee that me eguential to the design, congtra-
otion NWd operation of the repository or of the eplorstory sheft
facility, nd could be" a aojor impact on the con-radilogiocal
health and safety of the public and repository worker.

o Where itaus and activitlee which having railed or which ara performed
inadequately would cam repository worker. to be posd to radia-
tion or radioactive ontUmtnation levels in ewess of the liits
expresed in IOMP20.

o Where item "nd activitie. cold affect the retrievbility of est._
up to the tiJ. of reottory Cloat.

o Wher. It"" and activities that involve the nonradiological
operational reliability and Mintainability of Sneered csytem.,
ttactarea, or compcnents.

o The design phase that involves the Comparative technical analysis of
alternatives/Pathods/equiJ ont to determine which
alternatLveimethodU quipsent Is preferred, rholl be a*signed a CA
Level of 11 prior to ewecution. Where a particular ite. can he
Identified and defined daring this phoao, a *parate OR Level .

assignment ny be ede for that item. Once the OA Level for such an
Item is identified and approved, design procurement mnd construction
activities shall be governed by the QO Level assigned to the item..
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o lhere it mod actlvitlee tbat, bhaw failed, could result In a
major coat overrun.

O herae Itarm mid activities that, if failed, could result In a mjor
schedule slipage.

493)Qoality Assurance level 11 ectivities may have as Ih ippotance as
Quality Assurance Revel I activitlet however, excpt wbi used to support a

Quality Assurance lel I activity as indicated in the following, they do not
provide primary Information In the llcensing efforts. (94In mast caes,
ectivities controlled in ccordu ne with a Quality Ase-rance Lavel 11 pronqym
cannot be used audsequently to directly support Quality Assurance lavel I

activities unless it cm be substantiated tFat qouality asurance rmqpiremntn
equivalent to those which would bave been applied to a Quality Assurance Level

I activity were iaplemunted or that a technical j)stification process Is
applied in accordance with MIUSI AP S.90 *Acceptance of Deta and Data

Interpretation* fot Developed Under the NMIEW project OR Proqra m.

2.2.3.13 OR IEL III

831 2.2L5.3

81.

86

870,,

BB/

2.2L5.3

(8SIQA tnvel UI? in the least stringent level of Quality Asaurance.

(84 Ravel III Quality Assurance item nd activities are such that they base
no maor function in the characterisation of the site and design of the

repository, but they require good practices for the intended usa. (97Deaign
phases which are purely preliminary and are conducted to define the range of

wlternatives/methods/aquipment which are felt to be worthy of more detailed
study *hall be *asigned a OR level of III prior to execution. 1I3)thoe
activities controlled in accordance with a Quality Assurance Level III program
cannot aud"equently be usd to directly support Quality Assurance Level I

activities.

2.2 .5.3
2. 2.5.3

-2. 2.5.3

2. 5.3

TI
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,.t2.i %I
(89)Tn some case., data or dft^ interpetations qeerated as a result of

activitie ceontrolled is aceor te with OR 1al II or III pregrum, or

activities perforsed prior to the Moplete laplauantation of the IMNSI Project
Quality Assurance Plan my be used In the licensing process as backgroumd or

corroborative information.

89' 2.

2.2.4 CEIrkAL

190)79m requirements contajoed in this dommt apply to nality, Assurance
Z-Vels I and II itm and activitiea unless otherwise noted herein. (913Tho

ruquiresnts imposed for Oft 1evl III item and activities am those

imuaraerial, adnainitrCtive. scientific. engineering, commercial, And

laboratory practices that are commonly usd by the orqsnizstioen participating

in the twsI Project.

9 2 2.
9901 2.2.1.4

3.1 OYVEX!W

(92)r1ch MM Project Psrticipmnt shall perform Overview of the Ot
activities of all organiSations (Including sabontrectors doing supportive

work) tader their purview. (93lov.rview Is to Include the tollowing as
appropriate:

92-.

93-

2.3.

2.3.

o The eiew and approval of Otvtv--

o surveillance of activities affecting quality to verify compliance -

with requiramnta.

o P-rfogornce of quality audits to verify the de and cpli

of am program_.
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3.2 IMWM AM AP1Lu Or C ,

J941trcedurese ae to be established by eac .i Projeet Participant for 94 2.3.2
the review f OAt proqra. d-omwtation of thos. orgenizationa todr their
Purview for adequac, completeness and relevne.

49SIrh. procadures shall identify the types of do- I t to be sleitted for 958 2.3 2
review and approval. *aiqn re -aibility for evia., and Identify, the
method, for documenting review and approwel action. (93peviow orf g program 96o 2.3 2
documentation hall be recorded cm checklists or other form that specify the
criteria for ptability and indicate conformance or nrancofoxxince.

4.0 eNw qr AS T

4.1 F CS or M S!sts As

(97)heakaqxeent asseomenta age to be conducted St lsat annually for 97" 2.4 1
deteuieb.ing (1) the effectiveness of the systan and management controls that
are established to achieve *nd aseare quality. and (2) the edequacy of
resources and personnel provided to the OR progran. (Sfhlngemant is to 98- 2.4 1
verify that the OR progrm is beinq effectively 1rplewnted and that personnel
are trained to the CA requirements of the progre.

4.2 PFIPNMSW4 QF I9N1AoMMMT kS 3SSr

499)Imnaqement assesasenta are to be perforned by the WmO and each aSI 99' 2.4 2
Project Participant. (iOO)1ach orqanisation is to develop its Internal 10 2.4 2
procedures for planning. orqanizing, prerfornq", and docoaenting the manage-
went asseassent conducted. including the analysis and reporting of the results
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aid the tracking of reammidatioee. (loticapiem of au am*isment sa"Pam, 101 2.4 2
a* to be provided to the Project lmager, *nfo mid the PM0 . (1021fTh 102 NA
Project 1n9er, in0 will make appropriate Pub ttals of e nt
asmesauiant reports to OOM. (301033 egaqant abowe o outsid. the O. 103 / 22.4 2
oroeniration Aall be responal-e for the _anagent megeaumant activity.

5.0 P tRSON!W mmCUm, "00fMA1a, ) WAI19IW )00U MS

5.1 EST t1SMMff Or MMU1WMEMS

(1043^11 tMost Project participants uhall establish requirmmnta for the 104 - 2.5
aelection, indoctrination, and traiaing of personnel perfowinq or verifyinq

activities that affect quality. I10IOShe requiremnt abull establish position 105' 2.5

descriptions that Pat forth iminlmm persoanel qualifications and provide for

apropriate indoctrination or traiiing or both, prior to initiation of ectivi-

ties that affect quality. (10611n addition to the following requirmots for 106 - 2.5
indoctrination and training, peraommel perfouming activities that specifically

require certification by applicable codes and Itawlarda (e.,., lead auditors,

inspectors, testers, nofdevtxatIv eimimrs, atc.) shall be

certified i accordanc with the detailed requiremonts specified In fp.endlz
c. D. or t. as applicable.

5.1.1 PsOrrMi 9"SoTIo

(10K7iniow education *nd aspariance requirents shall be established 107. 2.!.1

and doctm nted in position descriptions for each position involved in the

performance of activities that effect quality.
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5.1.2 P_9ow5L OilALIcTIrG ,vAX 1,w

(lOC8Persrioel selected ihall bae aedocation md experice t 108 2. .2
with the minimum gequirements specified in the poeition dmecription. 109" 2. .2

(lO5"Rlevent edcation OM auparlance s1hal be verified. (1lO hie I 10 2. .2

verification *hall be docimuwted. (1111he initial capabillties of a I I V' 2. .2

individual shall be based upon n vaelaton of their education. 0 ipeziance,

and training md compared to tho eateblished for the position.

112)2valuatiors shall be dociitad by managers or supervimors rosponaible 112 2. .2

for the activities to be perforimd.

5.1.3 OWWR 10c

(113)Pcior to assigning pers-Il to perform activities affecting quality, 113 2. .3
they shall be indoctrinated as to the purpoe. thods of

bimpl"ttion, and applicability of the following doments (Including
changes thereto. as a minimum, as they relet- to the work to be accomplished.

114) Indoctrination -y be accomplished by the nse of a mesidatory tdig 114 2. .3
list, by groap classroom presentations, by video presantation, ot other
instr ctional oethods.

o OAPPs '

o zIplam-nting ProcedUres and Work Instructions (applicable to the
individual' a responsibilities).

o Regulations

o Project laval Vocw'ntr i
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S.1.4 ThA1 ..M

(11Sprior to assigning per- l to perfoe quality affecting activities 115' 2.5 4
training, if needed, shall be eondoted to gain the required proficiency.

4116)e traLinq fin-dapth inetzvotionl s1l include the principles, 116 2.5 4
techniques, ad raquir _ts of the activity. (117lsuc ia-deptb inatrnction 117- 2.5 4
Py be internal or eoternel cladsrom sesslons, classroom seeions
suppirminted by hands-on workshops, on-the-job training, other Instructional

r-thod.b, or coeinstions thereof.

5.1.5 FrOMIIMtfY cXU~o

(ilSIAfter the Initial personnel qualification evaluation, the job 118 2.5 5
proficiency of personnel who perform activities affecting quality shall be

evaluated and docauented at least auiually. (ll9lProficioncy ea lustione ay 119 2.5 5
be perforwad in conjunction with periodic or day-to-day mployee perforaice
evaluation. 1120)Proftiiancy evaluations ashll be perforked by eanager or 120- 2.5 5
supervisors who have r esponsbility for the activities being perforoed or

verified.

5.1.6 COS

1121) Pecords of personnel qualification evaluations, indoctrination, 121 2. .6
training, and proficiency avaluationa Mall be retained as lifetime Oh
records. (1221rhese records shall include, as a adnilm_, the Itm listed 122 2. .6
below. ,tt

_,
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5.1.6.1 Persoguel Oualificatioq Ivaluation Ptecords

Il23)Pecords of the vesificatian sod evaluation of * candidjate
education. nwerience. aid trainlgq, oceapaed to the reqired for the

position.

2.5e1

2.516123'

5.1.6.2 Indoctrination Peorde

4124)mecords of ldoctrination whic% inulude the objective and cmteant of
the Isdoctrination. date or dates of tudoctzination. and other splicable

informution.

124"I 2.5L6

5.1.6.3 Teamning Records

(1251tecords of training which d clude the objectivele) and content of the
trainingq. em' of the inutructor, atteuidee., dates of attmndsnce, and revolt
of proticiency evaluations Isibere applicablel, and other applicable

lnformation.

125, 2. .6

5.1.6.4 proficiency avaluation Fecordb

41261Pecords of proficiency evaluation shall include, as a mdnima, the

nam of the evaluated mploye., the evaluator, evaluation results, dat, of
evaluation, mnd the activities covered by the evaluation.

126 I 2!. �6

1' "',�1490
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scwcrrrc nmwst11tm .CHT. Am vraq C

1.0 SCt"mImC VIWSUG A MIaTlOI.

1.1 PWARYMM Or PLMS

1.1.1 MsPCIgn2EYsIS Or Tm PRIVIMPfL DrtYIMM

mrIprlor to the start of any scientific i tigatioe. the responsiblis 3 .1. 2
Principal Investiqator (tP1 seall develop a scientific inwestigation pllqmis

docment for that investigation. (i2lSeentific investigations cetegorised as '/2 3.1
site characterization activities as defined in the acioear Ibrt- Policy Act
las sniended) shall utilize study plans as the scientific inestigetion
plezmi" document. MM M" shall cond1ct a tehncal, l 0 A ianagant o3 3.1 |

reviw of scientific investigatio pllaning documents and approve the docament
prior to implentation. (4eStudy plans shall also be reviewed end pproved by /4 3. 1. I I
0IM4 prior to Implemet tion. (S)Such planning docvente shall cont.in or /5- 3.1. .2.
shall reference the following:

1.1.1.1 Description of Work to be Performed

(61A description of the eork to be perford in the scientific 6 3. 1.2
investiqation and the proposed mothodology for accwplishinq the work
including a discussion of the overall purpose for the work shall be provided
in the scientific investigation plnning docment. t7)1teerences to any 7 3. 1 I 2

applicable regulations, requirements. perfotmAnce criteria, key issues,
issues, information nee, higher level scientific investigation planing doco-

sents, or Work Oreakdown Structure (WS) items for which the work is to be
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perfoned 1a1ll also be provided. (8)Sia discussion shall identify all .t the 8 3. 1 .2
factors and concerns that am lportant for the plmuiing ot the perfo ie of
the acitific investigation including identification, eplanatio, and

justificetion for areas where scientific notdbooks are to be wood.

1.1.1.2 Description of previous wart

(91A description of any previous work which will be need in support of the 9 3. .1.2
scientific investigation. isuluding the identification of the Qality
Assurance levels, or Qn laty Ass-r ncR )a eontrola, onder which that
previous work was perfoamed. I10 Note: ?his requirument does not apply to 10 3. .1.2
study plans.

1.1.2 PLAI^fIW DOCTUWMES

l01F7e scientific Investigation planning decoment shall contain a level 3. 2
of detail iAicr woeld enable an inden t reviewer to detorine the

appropriate QA lavel to be applied to the Investigation. (121?or Site 3. .2
Characteriratien activities, the purpose and khy mdlestone, of study plans In
described in the sM. 41311he forset and cont nt of study plans shall meet the . 13 3 1.2
requirseents of Appendix K of this CO Plan.

1.2 ASSIGNMET Or QuALITY ASS5MMM IFVCLS

1.2.1 ASSGHMENT

fl4dOnce a scientific investigation planning document, as specified in 14 1.3.1
Paragraph 1.1.1 of this section has been dev loped, the Quality Assurance
Levels for all of the itewi and activities which are associated with that O-

work, pay be assigned. (15 It say be necessary in sam cases to assign Quality 15 1.3.1
Assurance Levels to the itme and activities within a plan that was prepared
earlier.
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1iS) Tberefore, the gaelity Assurance level assigo meta are Pat a pert at the
plamiiM deowuantm themselves, even though theyP mould mnotmuly eoowu:y--I thoe.
planning doomntsa md go throogh the mas review end approval process.

16,,j

1.2.2 aOWM

(l71scientif ic Invswtigation plannie d~ouemto . shall be Prepared mid
Qual ity Ass.: woe Impels 391*11 be assigned In socardmnce with the Ketheds

specified Sn the Nevads Plocleer waste Sterege Isweetiqations (flow ) Tro .ect

Adejsnlstrative Procedures Himeml.

17 --

0)

3.1 3.

3.1. .2

3.1. .1
3.1. .1

1.3 MIE'lN Me~ P&PW3YRI ppO=S

1.3.1 sxnotrMM

(j8)19he responsible ParticiitSig Orgairation shall aeadoct a tedlnical
review of the scientific inestigretion plmiqog docuaent. (1597Ms review

shall be perford by any qualified izdividuall) otbe than those who

developed the original plmning d*CtMM . 420)1f In l ponal ase", the

originator's lsaedisto iupervisor am perform the review If the supervisor is

the only toct- ically qealified Individual, and If the uied is Imdividuelly
documnted and epproved In adysnee with the concurrence of the g% iaqer of

the origLnsting orgqnisrtion. (211M result. O. this technical review, MA

the resolution of any cents by the reviewer or reviewers, shall be docu-

_anted, and shall become pert of the OR records.

18'
19 -

20'

I2
21 3.
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1. 3.2 MM. MRIMMIM" PYJM7ECT CMCIS PXVM

1221 he UfO Project Oulity Ibuager Md the appropriate iO Brannch cief
shall review Ad approv the scientific bIwvegution planning docammui prior
to irpleant.otion. (231The M00 PM shall rettrn the planing doeumnt to the
responJible organiration's rPO upen lotpietion of the lfO review and approvel
cycle. (241Study plane shall also be reviewed mnd approvd by OCCW prior to
isplenntstion.

22 -

23

24V

3.1 4.2

NA

3.1 4.2

3.1. .3.

1.3.3 Ptz MMM~

(251f peer review of the cicentifio Inveetigetlon plenning doon mnt Wiii be
conducted wh-n deemed necessary by the WO.

25/

1.4 3CM"E11FZC IP'fEflClTla Dk!A iwr~l~aM10 AM~ AMAYSIS

1.4.1 INTUPPPEATIOMAOL.TSIS DOCUMMM

(2601nterpretation/anslysis shall be perforand In a plnned, controlled.
and docunented manner. (271Juterpretation/inialyrix shall be performed mnd

dooumunted In sufficient detail as to prpo-s, method, anauption, Input.
references, and units such that a technically qualified person pay review,
understand, and verify the anelyasi without recours, to the originator.

(26JThese docuaents shall be legible and In a form suitable for reproduction,
filing, and retriveal. Calculation- shall be identifiable by subject,

originator, reviewer and date.

26- 3.
27 . 3. .H

5.1
S - I

28 e- 3.
3fP).

ll
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2.4.2 VoCVtAZJ0N or TLTsrs .

(291 0oettatioe ot interpuetotion/aalysis shell Include the foflolng, 29t 3.1 5.2

o Veflnition of the Objectlye of the itepvetiatonfwwlysLq./

o Definition of isat and their soo'es.

o A listing of applicable refermceW'

o Pasults of litetrture searchos or other bechqroAud data '

O Identification of &SoutJon"""

o Identification of ny cwvptor ealulation, Inc1uding ee npoer type,

proyraw 0-m, re'iion, input, output. evidence of progr m

werification, and the bases of application to the spe ific problem .

o Siqnature* and dates of revie And approval bY appropriate personnel-'

1.9 OS o 9tCM007

430Cbvputer progr _ that are wosd to support a license application shall 30' 3.1.6
be docts"snted and controlled as specified in section III, SubsectIon 3.0 and ,,

Appendix N of this C IFan. (31)Yhe docmmntation and control pwasurea shall 31 3.1. 6
be consistent with the guidance contained in WURPG-085G, 'Final Technical

Position on Documentation of Computer Codes for Pigh-Lewel ebst. rbnaqement.
,#1.i
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Vat OP TECRTRAL flDlI210

1.6.1 VOcWMVaITJOI c

(32zhere are two methods whch can be used for the quality assurance 32- 3.1 7.1
docussntation Nd control of scientific work. (33These are the scientific 33' 3.1.7. 1
notebook system and the technical Impinsting pooedure system.

f34)The scientific notebook system will generally be used by qualified 34 - 3. .7.1

individuals who are umiig a high degree of professional judrmnt, trial and

error mathods, or developing the methodology by which n activity will be

accomplished. f351*wn the scientific notebook system io used, the study plan 35- 3 1.7. 1

or scientific investigation pluming document shall be the controlling

docsment used to perform the activity *imc it describes the proposed approach
or general procedure few accomplishing the work. 136Altenrtively, the 36- 3 .7.

technical imple pun ting proceduto system will generally be e when

qualified personnel re perforin rspe titive work which does not include the

use of a bigh-degree of profes- sionel judun or trial ad error methods in

the performnce of the work. (3710etoiled technical implemsnting procetdres 37 3. .7.
ar required when it is not possible to deviate froe a prescribed sequence of

actions, without endangering the validity of the results that will be obtained

from the work. t32t) dificstions my be mds to the"s procedures as detailed 38 3 7. 1

in Para. 1.6.2. (391logbooka or appropriate for_ or both are used, 39' 3. 7.1
particularly in repetitive work, to docunent the performunee of the work

according to the technical ipplenti n procedore, and to seintein absolute

control over all other aspects of the work.
i. 'i-Al
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1.6.2 tZOMCL D Q: MOM

(40Detailed technical IJplUMMn prOcedrea topether with apoprinte

logbooks ad other supporting diam 0ts, Whll be wuod uhnever the week Is
repetItive. (411Sucb teobtical Implementing prooede. ehhil be dew-loped in
eceordnce with the requirnnts given in Beetioe V of this docament amd

reviewed fer ccapllance with the requiramenta of this section of the OFL Plan.
442)tMdificatione pay be wado to the technical aspect. of technical

Ispla_ nting procedures by the individual utilim*In the procedure. (431 xi the

change ot nodification iL net within the aoe of the study plan or scientific

investigetion pIa., "Ad the investigation ln not repeatable, or the chnqe
could potentially Impact the waste isolation I pebility of the site ot

interfere with other dit. characteri.tien activities, pptovel hall be
obtained from an appropriately qualified reviewl.r

(44IPequirements end acceptance or rejection criteria, 'icluding required

'levels of precision and accuracy, shell he provided 1 apprnovd by the
organization responsible for the scientific investigation, unless otherwise

3.1.7.2

41-1 3.14.2

42-
43-

44

45-

3.1.7.2
3.1.7.2

~.1

3.1.7.2

3.1.712

5f .11

designated.

(453Technical procedurea utilized for scientific investigation, shall provide

for the following as appropriate:

o Peireernts, objectives, atho and characteristic, to be tested or -

observed.

o Aeptance liuits. if applicable, contained in applicable domweints,
including precision and accuracy.
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o proreqipite each as calibrated Instrumentation, to and .A'
appropriate eqipsoot an4 instzmimitation, suitable md controlled

envircmental conditions, mid provisions for data collection and

store. ror activities of loen duration, specific provisions shall

be established and dointed tor Instrumntation whose calibration

intecval iL shorter than the e ted duration of the activity. such

provisiona are to be designed to ensurn validity of data throughout

the scientific investigation.

o Iandatory verification points.

o Pceptance mid rejection criteria, Including rqured levels of

precision md accuracy IoS: fiocept/reject criteria, sens thoe
features or characteristics of a procedure that mal it possible to -

determine whether the work ha ben, or is being, performad in sch a
way that it produces the intdd results. A data acqisition task

produces output that, in itself, cannot be characterized ae

aceptable or unacceptable. flwever, the task of acquiring the data

is acceptable if all specified prerequisite. were et *nd the wcrk

was accomplished in the specified enner. In that instance, the
accept/reject criterl' are simply the conditions 4md methods stated

in the procedure.)

o rlthods of doce nting or recording data and results, including

precision sad secursey.

o poethods of data reduction.

o Provision for ensuring that prerequisites have been pit.~ t

I I -
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o special training or qualification zeyitsmont for personwiel
performing the scilntifia Ivestigation.

o Personnel responsibilitie.

1.6.2.1 (d6 Prodre *Wll be omplat to thle otent that another qualified 46' 3.1 .2
individual way, at a later date, reproduc the reaulta.

1.6.2.2 147JTh. potential sources of iscertainty and orror in technical 47 3. 1 .2
raplme Itation, procedures Which Mt be controlled WAd onasumd to &*eure that

scientific Investiqations are well controlled shall be identified.

(463Pararet-rv that _eed to be onered and/or controlled to minimtize suc 48 3.1. .7
uncertainties or error, and to ensure adequate control, shall be addressed

explicitly in test procedures.

1.6.2.3 (491For instrisu etation and/or equipusnt used In data collection 49. 3.1 .2
consideration shall be given to whether failure or umtfunction of the
instrme ntation during scientific Investigation will be detectable, either
during data collection or by s itnation of the data. 450)here ability to . 50. 3.1 .2
detect such failure or malfunction is questionable, procedures will include
any special provisiona for squipmentinstrnment tion configuration.
installation, and use that can further reduce risk of undetectable failure or

malfunction.

1.6.2.4 (SliAny procedural deviations or noneonfornnnces, encountered during 51. 3.1 .2
activitics shall be dciammnted, reported, and evaluated for significance.

je1



OA COMPUANCE REVIEW CHECK OA 030

Pjge3 4 of 244

Review Resu". Orgaunzabows Resoh*Iion DISM.
Set - _wat -

Review Reuirements per NNWStI8-9 Rev. 2 Pame. NQ Pam N - C OMents Acc. Rej. Reason Ac. Rel.

6.3~ wsctnmn 1.O S

132mientifle rotebooks, aen9 with otber ercpriate docet way be 52 3.1. .3
sed to dacomnut scientific inveotigetins and supsrimts. (531IA such case, 533 3.1. .3
this docue wtation hall be sufficient such that another qoalified scientist
cn oa the notebook to retrace the investigation and confirm the results, or
repeat the experiment and achiewe the s m r eltr without recourse to the Pl.

1.6.4 Fr0WMT MtR VOCcuMMMTT ?1

(54 Doewent ation of scientific work i.e. expermaenta and research sall 54 3. 1 .4
be performnd "Ain" bownd logbooks or notebooks to provide written record of
the experiment or research.

1.6.4.1 Initial Entries

4551wtere appropriate and pcior to Initiation of the auperlr nt or 55 3.1 7.4
research, the following entries, s*a a* tinniumu hall be _ de

o Title of the experiment or revearch.V'

o "wse of the qualified individual or individuals perforzsdn the V

experlimnt or research.

o Description of the e*perient s objective or objectives and the
proposed ipproach or procadore for achieving thee objectives. This
may be acomrplished by reference to the appropriate study plan or
other scientific investigation plenning docomnt which controls the
work. mo

1.-I-----
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o Equipiunt and saterials to be nployed during tO omperlant or
research. including ay fecesgafy design or fabrication of
experimental equip-nt and any needed characterization of starting
notarial.

o Calibration requiz rniuta.

o Dated signature of the Individual or Individuals sahing the initial
entries.

o special training or qualifiration reqeLremnet. "'

o Docusentation of suitable and controlled enviroguental conditiona, If .,-
applicable.

o Required levels of precision Mnd accuracy shall be identified.

o 7he potential sources of incertainty and error in V
scientific Investigations whteb met be controlled and cas-ured to
assure the investigations are well ontrolled shell be identified.

156)"he initial entries described above are considered to be a egeners.' 50' 3.1. .4
procedure and shall be entered Into the scientific notbooft prior to beginning
an investigation. (571"adifictitione m- be ende by the individual perfording 57 3.1. .4
the investigation. (5)1 f the change or modification to not within thecop 58' 3.1. .4
of the study plan or scientific Investigation plan, and the investigation is
not repeatable, or the change could potentially impact the waste isolation
capability of the site, or interfere with other site characterization
activities, approval shall be obtained from an appropriately qualified
reviewer.

,44*7

I I
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1.6.4.2 In-precees Entries

IS9) tntries to be sid. during the esipriant or teeearch, daily or as
appropriate, shall be sufficiently detailed eo that mother co etent

e lerlsoter/reseercher could rape the everimant or research, cd shell

include-

59 3. 1.7.4

o Date and name of inividual _ g the ntry. /

o Provisjon. for amwbarir prerequiites havo been swet.

o beacriptio" of the sXpifent or research atteapted, Including v
detailed atop-by- stp pro e.. followedg either by reference to
ipleim tin# procedure or by actual nitry into the notebook.

o Description of ny eonditions qAch my adversely affect the regultu4 .
of the *iperimunt or research.

o Identification of owpl-o woed and my addition l eqoipeft and j

miterisla not included s pert of the initial entries preacribed by
Paragraph 1.6.4.1 of this section.

o All data taken cnd a brief description of the reaults, to include ,
notation of cny onaccepted reaults.

o Any deviations from the planned eoperivent or research.

o Any interim conclusions rachd, as appropriate.
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1.6.4.3 ril Entries

(60)te final entries in the reeord mhall have_ a, a miemtM4 the 0 3.1 7.4
dignature of the experimter and the signature of a oretant tA-eical
reviewer.

1.6.4.4 Final Iesults

161)iFnal results and a *smery or the oetoc et the eaperisent or 61- 3. .7.4
re-earch shell be doarmated (e.g. In a technical report). (62Yhi hall 62- 3. 7.14

include a discuss i. of whether the experimemt's objectives *e outlined in the

initinl entries fParagraph 1.6.4.1 were achieved. (631This documm ntstion 63' 3. . 7.4

.hell becooe part of the C% recouds of the activity.

1.7 CR1M" CONTROL

(641A11 changes in scientific iestigation plmnninq dluennts shall go 64- 3 .n
through the ave. review and appmo"al procese ao specified in Paraqrapb 1.3 of

this section. 165)The Participating OrgCqnirtion hall be reponsible for 65 3. .8
evaluating the impacts of such chages on the associated Cuslity Assurance

level assignmnats.

1.8 1 alL

(6flinternal end eitternal scientific investigation interfaces shall be 66 3.1. 9.1

identified mnd scientific linestigation efforts shall be coordinated amng and

within Participating organnitatione. (67)tnterface controls shall include the 67- 3 .1 _

assiaMaInt of responsibilitY and the estobliah1eWnt of proe dures OPPng andW
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within Participating Organisatlone for the r..i.w, approval, ral...,
distribution and revision ofl deammot involving fcimitiflo inwantiqation
interfaces. ( 69 Intrface within a participetin, organiation shall be
coordinated according to p _ocedome developed by that participating
orgeninastlon. (693Intrf betwa, aoiemtiflic invetIgatima, or between
scientific inveatiqtion WAd my Other Project activity including design
actiyltit. owll be coordinated _mm Project pafticipants In accordance with
adaldnitratle procodure established by the If". JieIntegrface betwee_
Participating Orgamizatione and their supplier shall be controlled In
accordnce with procedurem established by the Participating Organiation.
(7ljonqoiq field or laborato" scientific investigation. shall be identified
to preclude inadvertent intersptIon "d to mute operational coemptability.
t72zSuch Identification hll be clearly evident at the location at tLel the
acientific investigation Is being perfood. (73rield etigations shall
Identify the location of the investigation.

6(a

69

70 -

3.1. .1

3.1 ,.1

3.1 .9.1

3 .9.1
3. .9.1

3. 1.9.1
3 1.9.1

71 -

72-
73-

1.t.2 _MrrTM

(7481h. sathod of trsttal d ifet ar It,, inclng *mpl
of natal or man-end. saterials. acme, interface. shall be documented.

3

I.]

I

1.9 VMIFIOMONc Or 9CIDIYIFC DWDIWGU09

75-

1.9.2

1.10.1

1.10.1

(75SPlanning tot verification activities shall be
docarantod via verification p _ocedure, Instzuctions,

4763Verification proctduoo, Instuc tions. or checklists
following:

-cIc lished md
or hecklists.

shall provide for 76 P.

o Identification et characteristics and activities to he verifled._

I�.I . �
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e A deacription ot the aetbod of verificetion.

o Identification of the individuals or groupsrespensble for perfo S /

the verification.

o Acceptance WAd relection oriteriate

o Identifieation of required p nooedurea. drawings, and speaifieat ioa
(licludtg resisiont).

o Pecording Identification of the verifier and the zoo Its of the
verification.

1.9.2 VMIFICAINt om POTWnm

(773uandatory verification hold-points shll be established as necessary. 77f 3.1 l .
(796)hen such bold points are establiabed, wors my not pcd without the 78 - 3.1. 0.
specific consent of the reponsble representative. (79§hse" bold points 79- 3.1. 0.
shall be indicated in appropriate doaomi ta controlling the activity.

SOIConsent to eelv. any specified hold point shall be documented before work 80 3.1. 0.
can be continued beyond the designated bold point.

1.9.3 PTMIUG IMtP9"4DOCS or PEPSO1EHL

I8lPVerification shall be perforred by personnel who do not report B1-' 3.1 10.
directly to the immediate supervisor .) who is/e responsible for performinq
the activity being verifled. (8211f thosa personnel are not pert of the formal 82- 3.1 10.

CA organization, they shall have sufficient authority, access to work rcas
and organizational freedom to ill identify quality problm:; (21 initiate.

recomiand. or provide solutions to quality problem throuhv designated S I

channeles 13) verify iiplementstion of solutions; and (4S *asure that further



N-OA 030
GA COMPUANCE REVIEW CHECKUST 1210m

Page 40 of M-.
I~~~~~~~,. .

Reveew
Dspo.Review Results Orcenizations Resolution

_. 4-.

Review Requirements per NMMWSl88-9 Rev. 2 ParaN4 IPKr& 1k,- Conwnents AcC. IRei Reason Acc. Rej
I 4 _

processing, delivery. installation or mm is controlled antil pzpr
disposition of a no _confo oe, deficiency, or unsatisfactory condtion bas
occurod. (6)33Wn the" peros at ovorganitione who perform the verification
activities ame nt pert of the forval ok oergnisation (i.e., pert of 1X.
wmsg muntl * then the quality a*srnc oregg istion shll overview and

monitor the Verification activity.

4 833

,I0
3.1o.)

1.10 SURY n1A4M or 9CrEffrTFTC IW#TMGRTNM me MM"amm"

1.IO 1 IOS;IBSICS or SUWVrLLMMC

(M" e O organisatle within the Participating Organisation Phall
perform surveillances of all scientific investigations, as pay be deemd
appropriate for the pa poae and the complexity of the work. (OS17h (A

surveillance team for a scientific investigation shall consist of one or scre
qualified tecw teal Individuals and one or more Oa persoenel. (06435 timing
and the suber of surveillances shall be determined by the gA eurveillance

team that ia foxrd for this wort. (97lSur9eillances will be performed in
accordance with the requirements specified In Section 11l of this documont.

84-

856

86-

3.1

3.1

3.1

3.1

3.1I

3.1.

it..'

11.]1

It.

1.10.2 9MnvMtUMNM WtM

(6031%. technical l a er or mbers of the GA surveillance team shall be
fasiliar with the plan for the scientific investigation.

88- it .2

1. II YMPOM, CMICIM1010, AM PZCM14DMTIOM

. 12(699Sho Participating Organization ebsll have implementing procedures for

the technical review end approvl of th results of scientific investigations.
(903Thase procedures shall include the MWO in the review and approval cycle

of the rinal report.

89-

90 3.1 J2

M09
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1.12 CO M 0ITM

491)lhe Participating Organisation shl perform a elose-oat verificatioa
opon the coupletion of ay scientific inweetiyatien to assure that the Q
records for that Investigation ar adequate and complete. (9217his will be
done bec ave it may be a considerable period of tire after the work is
coepleted and before the inwatigetlon Is owed ln the licenaing precees.
(93iclose-out verifications shall be performed by a toam consiating of-

qualified technical personnel as well a ORt personnel.

91"

92

93-

3. .13

3. .13

3 1.13

.2

.2

2.0 MIGM em"101,

2.1 GOnOMXL

2.1.* DrlFT"1oN0

194)1%. design shall be defined, controlled, and verified. (9SIlbs term
design rfare to specificetione, drawings, design criteria, md component
performnce requrciments for the natural and engineered components of tbe
repository system. (S961s]ign inforsetion aid design activities refer to data
collection and analyses activities that are *sed In uporting design
development mad verification. (S97Jhia includes general plans and detailed
implementing procedures for data collection and analyses and related
infor_ tion such as test results and analysis. l9)The data collection
activities result from scientific investigations and produce design input.
(99)Data analyais includes the initial step of data reduction as wesll a broad
level system analyses (such as perforicnee assessments) Witch integrate anny
other data and analyses of individual par ieters.

94-
9K-

9a-

99

L .2
.2

f2
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4100)1k Is the policy of the 1 r 1roject, that a oapleted or final deeign 1OO 3.2
of a facility or Item evolve from a sequentiol order of design activitie. (or

phases wherein each phase beoma enrod detailed in nature than the preceding
phase. (lOiit ia recognized that the niuber and length of design phases 10P- 3.
required to produce a emepleted or final design of any particular Item art
facility way vary., Ie orgenizatlens responsible for design, according to
the timallmnes and v ilability of pertinent informetion and the eomplaxity of
the item or facility. (102)1t Is also recognised that all Project design 102 3. .
activities, although undertaken by different organirations, Which my progreec
at different rates, are dependen o and require an interface with each other
to produce a unified facility desig".

2.1.2 QOALMT ASftMZ LZVQL ASS WNYT

(103)Ahi design phses shall be assigned a COulity assurnce Level prior 103 NA

to execution In accordance with the imthode specified in the lWBI Project

Ndiinitratie Procedurea f.,

2.1.3 O9iALIV1t1OM Or PPSCV l

1104 Personnel perforwing design work shall be indectrigated, trained, nd 104 NA
qualified In acordance with the reqatee nts of Section It of this docqarent.

(1053Instructions, procedures and drawings for design work shall be In 105 NA
accordce with the requirewents of Section V of this document.

Sp3

I - 1 --
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2.1.4 FM - .MrE e

106E ot design activities including duvigr output doeenents Wd9_+ in1yg 106 HA
use of imtried ot beyod state-of-the-sit testing an analysis procedures Nd

athodt. or where detailed teo atoal otiteria WAd reqIarmnts do not sxist or
a being d lped6 a pOee teview shll be conducted. 4107bThe peer review 107 MA
shall met the zquimmnts of Paragraph 4.0 of this section of the mmJ
Project Cuality Assurance Plan MAP).

2.2 2 TGM I"WPu

2.2.1 IDWTvlReTIO, MZVit PM lPoaL. Ort.

(1IO)Applicable design ingt, much as site characteriustion data, eviterim 108_ 3.2.1 .1
lettetr, design baes. peeformce and reg aitoey requirements. odes,
*tandazds. anufactuet s design data, asd quality otndards, shall be

identified, docimnted. and their selection reviewed n approv by the
responsible design organization sa the reponsible ORt organisation. (109l e '109 3.2. .A1
purpose of the OCA eviaw ti to masesu that the do<bmainta ace peered,
teviewed, and approved in acoordance with doommanted procdre and quality
assurance requiresents (llO¶Te design input shll be specified and aproved 110 3.2. .1
on a timely basis and to the level of detail necessary to perwst the design
activity to be carried out In a correct mnner and to provide a consistent
basis for stking design decisions. aoawplishing design verification weasures.
and evaluating design changes.

. ,~~~~ ~~.*101.
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2.2.2 CRMIM TO MU" Ifful

(liii 0haqea to appro deaign Inpu, lasg the reason for the

chdans, shall be Identified, doiseeuantad, arve. aNd Controlled by the

respoflebli design otqsiastion.

III

2.2.3 OWSIMATIMS FM VeSIM "OM

1112)Cmnsideration for design Inputs as they apply to specific item or
systeuw &t conta-led In Appendix 3 of this dwarient.

112

3.2 1.2

3:22.

NA'
NA -

2.3 VtSI@ xmaLnI

2.3.1 DS MGNAALYTss DoouVFS

(113IDesign analyses sll be perforwad in a plamed. con trolled, and

doCUMntad _et. 1ll4)ftsign analyss sball be perforpad ind doeianted in

sufficient detail a* to p , satbod, aptin deian input,

references, and uits sech that a technioelly qualified person my review,

undrstand, and verity the analysis Withont recoarse to the originator.

(11ITheS documents owal be legible Nd In * fom meitable for reproduction,

filing, ad retrievl. CaIculatia sall be identifiable by ash jct
(including structure, systen4 or -poenwI originator, reviower, and date.

113
114

*115 1 NA

2.3.2 DOM~IaMON OF DESIGN MnLTWS!

(11610octruentstion, of design analysis *hall include the following: 1 16 1 "A

o Definition of th, objective of the snalysis.

O Definition of design Input and their ources.
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o a listing of applicable referIcee.

o Resuts of literatur searches or otbr beckgroud data.

o Idaetifieatlo of e st ." tine and indication of those which require
verification a* the deeip. prooseds.

o identification of my cmeaotr ealolation, Including comeater type,

progr m m", revision. input, output. evidence of r
verification, and the beee of application to the specific problem.

o Signatures and datre of review and approv I by apptopriate pertonel
including OR ?ersonuel. 5he perpose of the 0C review Is to a*ssr

that the documentation i prepared, revlewed and appoved in
accordance with docimanted procedures and quality assurance
requireints.

2.3.3 o5 OP OtMrP PRT .

(117)Couputer program that are w ed to support a license application 117 NA
shall be docmented and controlled as specified in Section 1II, Swperagroph
3.0 and Appendir N of this OR Plan.

2.4 DESIGN VMPNt1CklOr

2.4.1 Tr"TTrICA?!I mD DOCUMEWftSCW

(11SIDesign control veasures shall be applied to verify the adequacy of 118 NA
design and verification shall be perforued In a tirely manner. (11i he 119 NA
responsible design organization *hall identify and document the verification
rethod used, the results of the verification, and the verifier.
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2.4.2 TIMM (r VERsctnIN-

120)Verification of the adequacy of design shall be perforned prior to 120 NA
rel ase for procuremmnt, vis-fact-ro, eonetruetion, or release to anoter
organiat ion for mse in other design actIvities. (121)In those eases, where 121 NA

this tihig can not be net, the portion or portions of design shich be not

been verified shall be Identified Mid controlled. (1221 a all cases, the 122 NA
verification rball be coepleted prior to relying on the cuponent, system, or

strocture to perform its ftection.

2.4.3 SMT Or VERIICAICI

1123)lh* extent of the design verification reired In a fuection of the 123 NA
importance to safety of the iten under consideration, the ouplexity of the
design, the degree of standardisetion. the state of the aft, ad the
similarity with previously proven design. 41241mter the design has been 124 NA,
subjected to a verification pros In accordance with Par graph 2.4 of this
section. the verification procese need not be duplicated for identical

designs. l1251nowever, the applicability of etandardised or previously proven 25 NA

designs, with respect to eeting pertinent design inputs, shall be verified
for each application. (12619nown probless affecting the standaddired or 126 NA
previously proven designs and their effects on other features shall be
considered. (1271)1. original design mnd associated verification mesurs 127 NA
shall be adequately docusanted and referenced in the files of subsequent

application of the design.

2.4.4 cnits to VEaF!iE DMSTUS

(128)Chsnges to previously verified designs shall rsquire verification 128 NA
including evaluation of the effects of those changes on the overall design.
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2.4.S CrBMNa

(129)Design verification stall be pevfod In _oa dgnc )ith the 129 NA
requirements of Paragraph 2.4.4 of this Section by y competent. eortified

individual or individuals or certified groep or grop other than those who

performed the original design. (l0)This includiiie tl following: 130 NA

2.4.5.1 131)zndividuals or groups from the originator's saim organixatice. 131 NA

2.4.5.2 (13231ndividuals or grop. fro other organirations contracted for 132 NA

this purpost.

2.4.5.3 (1333The originator's rupervisor providing all of th following 133 NA
raquirmnts are pot:

o Tbe supervisor Is the only Individual In the organuitioen co" etent

to perform v*rification.

o The #upervisor did not establish the design input used, specify a

singular design approach, or rule out certain design considerations.

e The rationale tor satisfying the two requireaents abow Is docimented
and approved by i nag.e'nt superior to the supervisor. Te ot

manager shall also concur with this rationale.

2.4.6 itHDS Or MSTGM VERMCATYK

(l34IDesign wvriftiction shall be accomplished by any =e. or a cowbinetion 134 NA
of the following design review,, alternate calculations, qualification

testing, or poee review.
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2.4.6.1 Design Poyiewa

(13s3Dasign reviews are detailed critical review to provide r 135 NA
that the design Is coret and satisfatory. (1iStAt a mieimue the Itm 136 NA
below shall be considered during the review tad the results of such

deliberations hall be ducamented.

o "ere the desigu inputs correctly selected?

o )1e assuptions necessary to pertore the design activity adequately
described and reasonable? Phere nemsary, age the assuptions
identified for subsequent reverifications when the detailed design
activities are completed?

o Was an appropriate design ted used?

o Were the design inputs correctly incorporated into the design?

o ia the design output reasonable compared to design impute?

o fre the necessary design input and verification reqirntenta for
interfacing organitations specified in the design docuenta or in
suporting procedures or instrc tions?

o Are computer proerm aeed for analysis identified and verified in
occordance with the sethods specified in puregtuph 3.0 of this
Section.
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2.4.6.2 Altunat. Calculation*

(137JAltonwte calculations am a loan of inialyaia whichmy be used to 137 NA

deteRin the adequacy of the ecriinel aalyses. 03l"I~he use of alternate 138 NA

calculatione shI Inclwd a review of the sppsupriates* of *saptions,

inputs and couyuor pzori c other oaleulation ethod sed.

2.4.6.3 Qualification Yeats

(139S10 lification tests that Iseole actual pbysical teetbig of system, 139 NA
structures. or amponents aPy be d to vrify the bsquacy of design.
(140i)here design adequacy is to e verified by qualification tests, the tests 140 NA

shall be identified. (141ihe test configuration shall be clearly defined and 141 NA
documented.
1162)?esting shall *dn trata adequacy of perfosuence wider conditions that 142 NA
simulate the st adverse design conditions. (14310perating mI and mwirof- 143 NA
mental conditions in which the Item vast perform satisf4ctorily sall be

considered in determining the osat adverse conditiona. (1441hmere the test ts 144 NA
intended to verify only specific desln featur*, the other features of the

design shall be verif Led by other _ens. (145)test results shall he docae nted i45 NA
and evaluated by the responsiele design orgynlsation to assure that test
requirements have been Pet. (1464If qualification testing indicates that 146 NA
sMdificstions to the item are necessary to obtain acm table perforsnec , the

sodification shall be documented and the item nodified and retested or
otherwise serified to Ossure satisfactory perforrmnce. (147) Wn tests are 147, NA
being performed on medals or mOckps, scaling lavs shall be established and

serifi ed. (l28?he results of model test work shall be subject to error 148 NA
analysis, where applicable. prior to use In the final design work.

I - I ________________ -.
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2.4.6.4 Poor Pe.i35

(l49u r re i r led ewd sctd to e deigw n conrio fesrion osrate wihe tb 149 NA
dedign

or beani satio of-theiarmd ao oedther i othors of dsriginal dition dm enot
failsibl.

2.5 1MUC aOMMMC,

2.S.I GCRMS tO A M MCStMSs

d 150ae a ne to n*roi orgnai (3ldh dslign drlngi- i , shl be 150 NA
Jus i aive dinstrstad canpetanceto d in th s introl de_ are r ea nofrtee w ath d
applied to the original design and approe d bY the Paw affected groups or
orhaniaations d hich rtninw d ond tpphera i the original design docum nts
design (Shr an org nd detion chies orign apoy wds rs ponsiblg nor fpproeing a
particultr dssien docimment is ac lonqer rg toassble, than th alrro hanll
designate a now resoom I I organization. 1511?he designated organir tion 151 NA
thal I he" dwm nstrated Cee opnce In te- p etifi desiqn are o f interest mid
h ve an adequate nnderstandinq of the r qnrevants and intent of the origin l
design. (15219trors and dbficiencei I n *ppro ed design and design inforastion 152 14A
docum nts shall be docwtented, and action taken to assure that all errors and
deficiencies ar corrected. (15310tera a significant design change is 153 NA
necessary because of an incorrect design, the design process and verification
procedure shall be reviewed and modified as necessary.
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2.6 VMM MEW= CMTZI

2.6.1 hMriFCwRxc NO ar tmsmm

1154)Internal and estornal design iJtefeore sihall be identified ad 154 NA
controlled and design efforts shell be coordinated 1 and within
responaible design orgenisatione. (l55srnterface - trola thall include the 155 NA
assignmennt of responsibility Nd the r ftablshmm t of procedures g and
within responsible design organisatioms for the review, approvl, rletast,'
distribution, and revision of dotbta imvolving design interfaces.

2.6.2 nM41?]= tPJWM tM ASS DMV47 =

(1561eDeiqn informltion transmitted aros minterfaces shall be d de15# `3.2(1.3
and controlled. (S l)?ansmttdr shell identify the states of the design 157 3. *2 1. 3
inforuation or doonent provided sald "heve - eceseaz, identity inpoplete-
it" which reqmire further evalustion review, or approvel. 1l5S9lWre it is 158 - 3.2 .3
necessary to initially transmit design infointiom orally or by otber informal
omens, the transmittal bhall be confirmed pre tly by a controlled doocumnt.

159

2.7 DEST40 OTM MUEE

2.7.1 DCGSI0t OUtM DOCUMS

Design output documents shell:

2.7.1.1 (160)Relato to the design isput by docntentation in sufficient detail 160 NA
to permit design verification.

_ *.

I.. .



N-0A 030
OA COMPLIANCE REVIEW CHECKIST 12n0

Page 52 of 244
. . ~~~~~~~~~~~~~~~~~~~~~~~Revvew

Review Results Organizations Resolution 0s'po.

Review Requirements per NNWSlMS-9 Rev. 2 Pat- NO-Pam - Comments AcC. Rei. Reason Acc: Rei

2.7.1.2 1613 Idmnify assembles eaprenente or both that are pert et the 161 NA
Item bei" designd. (123U6m such an asembly or caimet part i* a oee - 162 NA
cial grade item that, prior to Its inotallatine, is modified or selected by
special Inspectien or teeting or both, to requiremn ts that are por
restrictive than the Supplier'a published prodct descriptlon, the _wqonet
part shall be repvesated as different from the camrcial g et Item In a

mnner traceable to a deocanntad dafinition of the difference.

2.7.1.3 (163)show evidence that the required review a" approval cycle hA 163 NA
been achieved prior to release for ptrocummit, oonstsuctiom, or reles to
another orgaiiatio tofr Wm In other design activities. I1#4CAm a Midimm. 164 NA
the review end approval, cyle shall include the participetion ot the tecibacl
end of *laemet of both the responsible design Org nisation mnd the MMIPO.
1165lSbM purpose ot the U "view I to a*-ure that the docamnnts are 165 NA
prepared, reviewed and approed ha accordsne with docon ntad proedCre mad
quality assurance requirements.

2.6 DMSTGM DOCUbS AS OR 0 P 4 )

Q166)eeign docuventstion, including design Inputs. analyses. drewings. 166 3.2.2
specificationo, approed ehnge thereto, evidence of design verification *nd
records confirming interface control shall be collected, controlled, stored,
and maintained am OR records in accordince with procedures which met the
requirmnts ot Section MUII of this _oC.nt.
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Review Aesufts 4Orgsnfrsbonm AeSoluion D'SoO.
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167 1 3.3I

-3.0 5m2fl UMM *SWIMM M

3.1 O@uWM M70M~ uOCvz=2a. - mCOM 168

CC)r a 9602000i weposteey. cmputO? Softemee ""a to psreom mmlinis
As sqoeot of the 211mm. 5FpU~MUS inbn b vazlldt th mir'YS" of
2eq~trommeate a mofteme Usd to yrrom diteft desigs *nslyel*.
(ltU)Aad3Jauy meaftome New to e0ott pd1M7z anas soft'.'. Moin be

emtseUd at a 20mi eammsmptao with the 0-1eity of theat moftmr.. I

0 9)t ere . hommmefa a11181a 7 sOftware As mped, aSU myaalidle
d-mmm*.atieft g*. ebs, Puttee. ssorm Sbn owie. aP

Mea8Apded tbft .oc'.-a am& As guieally not awa~mle se emtN -m
l3mdted to onliqm.meimiefi &AM1800400 ad Meaer-se2std Mmm)..
P2711lMppmmstal. datailed xeqnbhminta Cm the dveel ipin , vaintainams, mid
aetwity of empoter Seftase hasd on the life e31le) MOl aft aeatatad In
Appeadis a to thi. CmI"

3.1.1 g 2 .c ryauihsgja pmatleipatia, in the MM.f~ ftwolmt Sball propmea
a dae vaggrtius of th.Sz Peftwar d..IpV . te t WAd amft iginetu i Fiis t

myetas, and maddt it to the &ht bigber Plogrew erymnifttlWAa IMMI fOC
W5Y4M Oid agppvn4* (173)Thm d.SO4*L.I S2hO

169

WA

3.3.1

Because USGS 1s not directly
involved with repository-desIgn
issues, sentence was rephrased
to be applicable to all USCS
QA Level I and II activities
that invoke software.

USCS does not define "aMmillary
software".

UScS replaced the term
"coamercial auxiliary software"
with the generic term "software
acquired frou sources external
to the USCS".

USCS introduces "functional
requirements" that are to be
implemented In "software design'
in order to avoid possible
confusion between "QA
requirements", for example. and
between "repository design"

1-*P4'?7. O.

1701 3.3.1

171

72

173

3314

3.3.1.1

3.3.1.1

Via.fe. bT.,

ves " d~.

vs*~I

* ?mrvide taltegi for mgpitatl-a of the auguirwons of *11 seftS..
based on #J~ 00ayloitl Oid IMPOCUIMe Ot the Software mend to .erfam
aftelysLem An sOui of tshes&igni of0 agelegic tepesteuy.

& aridiaato tbe aethoi, to be se-d to deselep .uytto r -regm
volpivansite, to tawinelte these maquir-Amts int. a datasijd d~esign
anid to LAploamA thet desig' 5 in ematamhe Omdm.

LI� Z* d -.
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* Relate the t"Pe et 6,aimmtat~im to be r~p~qere wei1.eed, and
maintained a.rbv Saitom &9424 00 A~m I mmtaut4i test, MAn ".

* 2dentify the uw~the&dly Amow tablldiii. aft~man baeUnem anmd
baseUin udint.. (-%ee an gd Nrm trudkiep ehm.ne thomph~at the
We. of the owft~mee.

* SPecify the pweeme. to be Ured fte gesdlestieft end val1&a of .1 te
*aft-rm. d.".3erf at amiod to .0-1091C amo-t." dec19. Smlyea.

* ldentfty the peIODD&r for aWPOute9 MAd Aftculetia, aeftemt
d~tsa~eie. 5.81U500S494 sen- 0m-2atiag ispfee of disgawerciem

on poryl... caeautlawm. and dat-mIn"a minw"Wite aercuat
aetion.

L
USGS replaces the term "discrei
with the term "defect" In ordei
to be consistent thrbagthoat
Subsection 3.3 ad Appediix H.

ancy

3.1.2 4174i8.ftwase. eml be plaed aIdeI eenfiwuAetift maymit0A a emed
b&&line .02ai.t is Arpled. (153 softaizebaseline .l0,t. shefl be
UmIqeely idenUtifd to 00ew' IoitiY.t 66tT0l of Mll Xevi"i# the
*dentjijflotqin of am& co& verelem ashell he dizeety mauletd to the

associated dswnmtatiao.

3.11.3 (PGIObmlem to aoftwafe sa11 be ftnteamticelly 0.eeloet.d 0002dimotedl.
and a~peaw to *oeure thet the AsetOf A shang ix 0679Wll aesesd Pwdor

to epdtjng te bwa.* **eysted action Is dewmnted. mid the bnr*f4tion
earaftmtun approved debmqc Ise trmmmlttwd to all affeotmd orfmi-atiOne.
(l??)cbftm0ye to Seputer p~fteWz, ahall he adib~ect to the amN Reve of
apprval, eriftoafticN and wmlldeten Meth* m~iSlAl POrtwamr.

174 13.3.1.2
175 3.3.1.2

176 1.3.3.1.3

176
177

'3.3.1.3
3.3.1.3

I . .

3 5 - -- - -- . -
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3.1.4 (179) opoter pgo domleped srAir fmlied xbaU be d manted in
.eegda~o with the awp3Jsble elemts of 10-034, no S tel ?bdo
?olios on beewmentatian of Coputer COdes for U1y0-lmol Want* isapubust.
(?"1?Uo rqiresint my be bt w _lt by exietift doommantati it properly
referenced and zelated to tbh =.Oe5f icauonts.

3.1.5 (10)?eswting of sftwmrs, ineludiny "W or wdified softwe, shal be
pecronad for the"loe t d esadItse Desesry to exereis the software,

identify bound"z conatian m6 to preod a ouitable banwrk at sople
preblem for jseota3Jti. (n1t1Ue goal of testing LA to dotelop a et et bes
_nse that bow highest probbilty of deteeting the st e ors to eder to
identify dr st inatioes the oettare doe. got pet properly.

3.1.4 (1S2)Vvefiation Od velidati" tf eqrstr software al be Peond
prior to the - of such oftuere to pertin toewe Ma06eltiona is soppoft
ot rtt c arfoioe amoesunt anlya., nod the deelgn.
Aeflya, -id epereties of reposltory strctue, yt ud e t.
(183)2n thoee s eseeU aere this reqIrant cannt be sot, the pestie or
portions of softare which have Pat bees verified and walidated aMU be
idetified _d eosstolied. (104)2* al assem, the werifieatiaa d walidtiose
et Poftwere oell be coapletod prior to relying o the software to supot the

llwe apliUcation.

3.1.7 (l8S) Wrif loates and velidetlM, prooadir hsh ear that the
oft-r adequaly and 0s--l par au intend" fanctim Mn that the

srofuer does not perfo W Un' Wintended famteIo that either by Itself ar in
ombinetion with other feuntions a derd the antire. ystae.

1781 3.3.1.4

1791 3.3.1.4

1801 3.3.1.5

181

182

183

184

185

3.3.1.5

3.3.1.6

3.3.1.6

3.3.1.6

3.3.1.6

_ .

I - I i - I - I
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3.1.8 (16J~c~auting sofbmmr mh&U be qsejified fo goo. p1e7)Thl 186 i.3.1.7
qualification shmal be bsed son the ablity of the sortumar to pgwfide 187 3.3.1.*7
soeeptoble ausulta Oft pecifslio aipUentlens ad emepljnces with tie
meqImieuints, of ths asectlon. (WeI)ftwor. that has Mot bem developed in 188 3.3.1.7

aeeordm-oewith this VA Plan a" be qmUafied Eno a". PmeYIdd the poftware is
wmelfiad an yalidatod, a poftware baesalieo.estabhised and api~amble
doeummitation, psepaxed to -q~own the Software in Sootaenee with the
PrEONsions of this seethes.

3.1.9 (209)mstbods for drntom1mimi the amllambil~tty of rsqaiweiens &n 189 3.3.1.8
9b 9in interfeos involving the d-mmtstatlem emfistion~a meateffnt.

chungat qalifoatios, werticistios. *M vanaltioo of 5ofty&t% shall, be
damm~hsd in each org immtieae oftware C Planmd s Imaoesdr

3.2 D0CMdNmI= Cr CWOM&2I

(19O) Lentton of soiaotifie WAd angtoeria, software am", imaiuti the 190 3.3.2
following,~ as. di eaismm

* Software trquicomets speoifieetions

o Woftwormr design sand chuanege amuttationg

o Dsewmption of mrtbumaticel mdals, and numerical suthoIo

o Software vatrificatim VAd Validation doe w'sttatiovtl

Vaset doemmuentatios:

0 cods asseaset WAd sqrpet I

1 .1
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* Cionttaimng .bmm.~unitaife md mods 2stlearo aed

* Softwe"k wominiy.

(191thisU .M*MmW&otaisn IS CMidftod to hoe A Uk Aeed WAd La Aab.t to tbe
zmquizinaut. or Rococo MlU of a"i 0t Plef. (19fl#VPWMad a to this oht Plan
Prev deft dftaild roquireinto an the motmet of the &oematat~ef for OAis
wootftre, and other omqwtot seftUO good as the 5W3 Proet.

3.3 SOMPUM COM70MATO mmmr

(193)All tarticipstiAn O99-dti-a nd 31t3 LevPoT Chot-te-t SW"e
Institte. a eoetuar eonvorattlets 9In ptrowm sivrprisdts, to the
pr'etOeet they 000&Wentmd mbh el noft doommtation, ot this proyrum to the
Pacter oftia.ym0n systan am). (294) lb* xaitMme S"Pq Mxet flot this
eatfigurtoe" wageeyit 1 159!US shUl ho: (II the inclusion of a udaiqu
Admattfiastiou. Including Poft"WS OCS166ammmbez Waftelese feasilhe, La the
ont" t (2) Uwtings of the aeft"Iei and (32 a brefs hruunology of the
aoftwar. wszsJang. Including &aacrptleas of the chanyes made betmimen wesuIom.

*.0 urn Ptvzs

42953A1 Pafticipetin9 otgentztioe and 371 iqipft Cotrators Shan
imetitute a poer revi-m Pmeee D ee % an PPUcsbi. to psOvlde ade1quate
0oef ideane Sa the sok -beit" reviewed. P14)tre" soviewe ahaU must the
fequirmmnts of MUMM1t297 oPeo tvblaw rot Bi%19h-Iel goals" basto
Pupositecles* (fb 3991) these wqeaiziMaota Aim S*1taU1ed LA APiPGAnd J 2..
this OK plen.

I 191
192

193

3.3.2
3.3,2

3.3.3

3.3.3'

3.4

3.4

194

USGS replaced word "program"
with word "system" to avoid
possible confusion with the
term "computer Program".

USGS enlarged the concept of a
traceable chronology to include
software acquisition and testin

5-01 �. 5:3

195

196

II - I 
. I _ __ _ _ _ _ _ _ _ _ _ _
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Review Results
Pevsew
Despa)Organization's Resolution

I . .- _-
set. - I Unsat. -

Par& No. MMra NO. - Act.Review Requirements per NNWSI1B8-9 RAv. 2 ComenytS Amc IRei Reason
LL�L 1--

5.0 Batit. MsVIM

3.5(197)Mid. tedmical review. are rOmiZ~d, they hbal be Om.&uted In
aacootdame with procedure. that onetafn a .e.atioi Criteria ror the parfommamoe
of the techeical review.

197

I�I �
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Revoew

Review Results Organizations Resolution DeSOw.
Sat. - Unsat. -

Review Requirements per IM4WS1t88-9 Rev. 2 Para ND. 'Par No. - Comments Acc. Rej. Reason Aco. Rel

Sre~l~9IV

1.0 rnm?

1.1 MASUS TO ASSOM hDDOOA' Q3LMXY

OPMmaures shell be established to ensuts that applicable regulatory 1 4.1
reIremonts. design or mite Investigation bases, and other reqairomento that
are necessary to ase* adequate qoality are suitably Inaluded or refer d
In the doemuvnto for pcocurue nt of terial, eqaipwot. services utilised

on the Havad. PUclear Waest Storag Xi wastietiona (MI) Project. (21?. the 2 4.1
extent necessary, procuwe'nt daeugen of Participating Orgaiizations aN
Wevade eoot site (U?1 support Caetractors, *hall reure -ohtier aiemractore
to provide a Quality Assurance (OR) progr that La cesiatent with the pert-
inent provisions of this 1MaI Quality Assurance Plan as required for the

specified Quality Assurance Ravel.

1.2 0 PFO SRVXCU

(31fWste Managnt Project office (390 initiated prreenta for 3 NA
services shall be controlled throegh the ma of the Federal Aopinition

Pegulations (rAflI and Depertmet of Mnrgs haqusitico Regultions tERR).
441"hen the 39O procuroe services free contractorn or requests services from 4 4.
national laboratories and - Coting Federal ageieg, the IWO shal prepare
work agrements, romom of ondarstondlng. Interagency agreeminta, _mnagam.nt
agrents, or other suitable deasets. *J.4I

.1 1
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Review

Review Result Orgnizations Resolution Dis o
Sat. - tinsat. -

Review Requirements per NNAFS1l88-9 Rev. 2 para. -t Parm No - Comment Acc. Re= Reason Act. Rel

2.0 ADDflKMM MMMIM5 FOR OR jIRM I *CTMuas

2.1 Cf T O FROV.tMM hOCLVrS

(SiProcurient docesnts Iesued at all tiers of procommint abll include 5 4..
provisions for the' ltm listed below, as dammed neessary by the purc:aser:

2.1.1 S0 or U

(61A stterent of the aop of the work to be pertored by the oujlir 6e- 4. .1
shall be in the procaroeent d tconts.

2.1.2 YSCtuCM. RtOQlM anT5

(7ITechnical requirm ta shall be _pe ifled in the peomra-ant docim mits. 7 ' 4. .2
(S)Mher. necessary, the" requiramonts shall be specified by reference to 8 - 4. .2
apacific drawinqa, specifications, eede, standards. re"latione, procedures,
or instruct ions, Includiog revisions thereto that describe the item or

services to be furnished. l)Tbe procwrenent dctumant shell provide for 9 4. .2
identification of test, inspection. *nd a*ce tseoe reqoizments of the

purchaser for mnitoring mtd evalvating the supplier's performanee.

2.1.3 OR PUVIlM WTs:

2.1.3.1 12O)Procurment docum nta shall require that the supplier have a 10 4. .3
documented OR prograe that imple _ a either portions Ot all of the
requireinsits of this document. 4llguality Asaursece Proygr Plans fOaPPa and 11- 4. *.3

docusents of subcontractors for Quality Assurance Level I purchases *hall be
reviewed and approved by the procuring Project participant. 412)TIoa which do 12 4. 1.3
not adequately define OR requir enta, *- jndgd by the Oa representative of ; ,
the Project participant, shell be corrected pier to Initiation of activitiec -9 0

A I
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Review

Review Resutts Organizations Resolution DIspo.
Sat. - unsat -

Review Requwrements per NNWSl188-9 Rev. 2 Psra No. Par NO. - Comments Aec. Rej Reason Ac'. Rej

spePified by the p-hae o*rI or outriact. 113)The autoe of the progra 13 4.3.
rWired 1all deped the type mid eto the item et service being
procured. (4ijThe procuresnet t s1ll require the supplier to 14 - 4.3.
ICorporate appropriate OR program requansta in eabtler procurt

documents.

2.1.3.2 (151Xn dyoloping OR reqizmei. tor teat *nd other ewipment. 15 - 4.3.
consideration should be gien to i htb proper performance of that eqip nt
can be deterdined during or after its mom (i.e., whether feilure or pulfime-
tion of the wqipimmnt can be detected).

2.1.4 RIGS or 09 LSS

(16)At *ach tier of procu t, the procuremet is shall provide 16 4.3. ,
for access to the supplirs' ftciliti. aid records for inspectieo or audit by
the purchasr, appropriAte $M0 ppersousl, or other $M0 authoriged
representativea. 417I110 eccess to subtler C*,tratoerfacilitiee shall be 17 4.3.
arranped by the contracting orpmiiatie".

(ITihe procuremnt documunts at a1l tier s*hl identify the 18- 4.3.
documentation required to be sbmitted to the prchaser. (lS)7h ti. of 19 4.3.5
sutittal *hall also be established. (20)If the purchasr requires the 20 - 4.3. 5
supplier to inatin spcific OR records, then the retention tm, mid
disposition requirments all be specified In socordance with Section )Ml of

this OR Plan.

2. 1.6 NCrcfronwsz

(21The procurment documents sall ptemribe the purcmaserg requirzment 21 4.3
for reportinq md - provin dispootien of ncontoncee i 1

a. - a i�i�I
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Review

Review Results Organizations Resolution D'spo.
SOt. - Unsat -

Review Requirements per NNWSIfOB-9 Rev. 2 Pare. NO. Pa. No. - Comments Acc. Rei Reason Act. Hel

2.1. 7 SPAMs MWD rELA f r P

(22)the procurament d eto rboll require th, identification of *ppro- 22 ' 4.3 7
priat spae And replacement pasts or *-a _blieU and the appropriate doliuue-
tion of the techeal and quality related data that am required for ordig
thoea parts or aa-mblies. 423)7be technical mid quality raquirausnts shall be 23 7
equal to or better thbm the oriqLal. (241t OR or technical requiree*nts of 24- 4,3 7
the original item coanat be determined, than an engineering evaluation shall
be conducted by qualified individuala to etablid* the requiromta. (2SY7e 25' 4.3 7
evaluation shell coneider the intevubasqeability, foctIon mid safety of the

item. (261 h evaluation osl be doceted. 26 4.3 7

2.2 ?PAXTMV DOCOMM? NEVION

(273A review of the procurement docamt and cbmigea thereto shall be 27- 4.4
pade to assure that docami,.a tranmeitted to the prospective supplier or
supplier. include appropriate pauvisioas to assure that itm or services will

seet the specified requirments. (2Z1lb. review shall be performed mi 28 ' 4.4
docueunted prior to contract award. (29lrocurement docuient review. shall bh 29.- 4.4
perforxad by personnal who hav access to pertinent infoiewtlon and teo -hae
adequate inderstanding ot the rtquirsmonta and Intent of the procuremant

docu-mnts. (301The review shall lfclude, as a mdnima, the coqnisant technical 30' 14.4
organiration and OR orgmnization. (31IThe review by the oh organization shall 31 4.4
assure that the following requiremenet are at:

o aR requirr nts aee correctly stated, inspectablo, *nd controllable. '

o There are adequate acceptance and rejection criteria. t

o Procurement documenets haw bea prepared, reviewed, ind ppr ovd in - | - -

accordance with this OR raqirs mntl dcument.

-~~~~~~~~~~~~~~~~~~~~. _ _A _.
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Review Reslts Organizations Resokition
Review
Dispo.

- -- t-.r--.

Review Requirements per NWN9SW88-9 Rev. 2
Sat.- I Unset -

Pare NO. Pam 11). - Rej Ac..Comments Acc. Reason Rel
4 I- I-I-s

2.3 PR6CUOWP D03M2M CKVMS
l*es

4.1s
4 45

q3z)proc rueent docouent ctanqes shall be sabject to the inm degre of

control as utilizd In the preparation of the Origiial documnts. 3310Chane

that are pdm as a result of th, bid evaleution or precontroat naqotiationa

shall be incorporated Into the procuremnt dom nts. (347M review of such
chanqes and their effects si a1 be Completed and docsennted prior to contract
award. (35jPeview of changes shall inclode the following coniderstiones

32,
33-

34-

35-

54.

445

o Appropriate content shall be lncluded In procuramwut docusn-ts as

required by Paragraph 2.1 of this Section.

O Additional or modified design or site invlstigation criteria shall be

determined.

o Analysis of evceptions or changs requested or specified by the
supplier and determination of the *ttecta such amqgse eay have on

the intent of the procuranant docbuents or quallty of the ite. or

service to be furnished.

2.4 DISMMMUO1 Or P"OCUn fr0T DOCPOANS

1361Participsting Organizations and WM Support Contractors shall forward
to the SAUC/tSMS Project o. DepFrtment MR. Verification Division phengerI.

a copy of purchaes docoments, nd changes thereto, as issued, vi.n purchases

involve QCality Assurance Lvel I item or services. (3710nly those purchase

docuenmta which identify the VwndWr, deecribe the *Cope of work, and detail

when work is to start are required to be srbmitted to the SAIC/TSS Project

OA Department.

36 -

37

4 6

4V6, 4

�;A

.5-I-I
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Review
Review Resutts Organizations Resolution Despo.

Sat - Unsat -
Review Requirements per fNSvet -9 Rev. 2 Para ML Para. NO. - Comments Acc. Rei Reason Acc. Rel

Socir , V

DNSmRUyIom. IF1ES Kime )m peP.WfGS

1.0 iEM

(i)Activities affectis quality sall be prescribed by and perfowd La - 5.
accordoe with douented Ssstzuotiona, pIocIIursa, oa dtaulueq, Of A typ
appropriate to the circpumstance u Ahas noted in paragraph 3.0 of this
Section. (21ps. documenet shll Include or reference "Wropriate 2 - 5.
quantitative er qualitatiVe acoeptance ociteria fot dtermining that

proecribed activities be" bean satisfactorily accomplished. IMInstructions 3 5.
and procedure. shall include a section which identifie. the oA records which
are generated during loplmanstation of the doumetn. t4)tf plum we "se in 4 5.

lion et procedares, then theme plans shall alo Include or fe e
appropriate acceptance criteria ,MA Idantity the ak records wic amr

generated. (5)wese d-ects, Including drawings, shall .a controlled as 5 - 5.
required in Section VI ot thin do aet.

2.0 NVIES

(ElAn independent reviw of *l instructions, procedures, planesd 6 5.
drawing shall be perforond by the originating organization to asucre
technical adequacy and inclusion of appropriate quality requirumnts. (?) If 7 ~ 5.
applicable, this review shall consider whether the activities are not
repeatable, be the potential to impact the waste isolation capability of the
site or interfere with other *ito ebaractsritation activities.

1.g~~~~~d~ _,

S . S _ _~~~4
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o fP a g e o 2 4 .
Review

Revew Results Organizations Resolution Dispo.
Set - Unst _

Review Requirements per fNWSlt88-9 Rev. 2 Pat. o Pal No. - Co-ts Acc. Rej. Reason Act. Rej

3.0 nlSnTRUMC raR scrftm,!c iS OS

(Whe Participating Orymmixations shall prepare bnstzuctions for the 8 5.
control of scientifli notIbooIs, plean and the other documetation that ill
be used In scientific insetigatio. (9)Umn .oimntifio notebooks are used to 9 -5.*.
documeit sciantic bnwestigstmona, the requime at of Section Ill, peragraph
1.5 shall prevail oer th requirmnta of this Section. (28OScientific IV( 5.

notebooks hall be collected, crtrelled, astore, d nd mintaied as OR records
in accordance with procedures dibch set the rqmpiramnts of Section MIv Of

this documint.

*.0 D1iJflIoI

(liaFch Participeting Coganisation mid Pavsda ?-et Site MfS) Support 11 5.
Contractor shall ieintain and provide the U"O rOM and the SA1C/?SMS Project

Quality Assitance Department rbnager with cntrolled distribution of all
ifplaumanting procedures, plans and instractIons used for OA Level I snd IJ

activities.

*0

lI . I
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,__________ _ __P age. , _

__ Re~~~~~~~~~~~~~~view
_______ Review Result Organizations Resolution DISPo
Set - Unsalt -

fRview Peuirements per NNtVM8f-9 Rev. 2 Pear ft Pama. No. - CornWenft Acc. Rei Reason Acn. Rel

REC!TUM VI

1.0 DOQOff vAWMMOx, WMW, APRAL, pAM ISSmmi.M

(lbTe preparation, review, apoel, mid issuance of doamnta oh as 1 6.1.1
instructions, procedures, pl.. Nnd drawljfq. Including chanqee thereto, *all
be controlled through the inplamntation ot wutbods that ant that only

correct doctmnts ae wood. (2)Document control sall be applied to the 2 6.1 *1

following:

o Doctments containing or specifying quality requizmetsn

o Doounts that proscribe activities affectisg qulity.

(3)The document control system shell be documented, and the OR 3 6.1.1
organization sa11 provide the apopritae review, resolution et ommmats, A

concurrence with respect to quality-related aspecta of the documnnts.

1.2 DVLUKtATION

(4)lplowntation of document control shell provide for the following: 4 6.1 2

o Identification of doctoants to be controlled. -

, .1

.5�I�, -. - --
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Review

Review Results Organizabions Resolotion DMs o.
Sat. - InsaL. -

Review Requirements per NNSt181-9 Rev. 2 Para. NO. Pam,. NO. - Comments Acc. Rei. Reason Act: Ree

* Identification of asi Mnt of reuponaibilty for preparing,
reviewing. approving, nd iseeta dcnt a.

o Peview of dCunt& for technical adeq$&cy, outpletOMea,

correctness, amd iclusion of appropriate quality reirmota, prior
to opproval and issuance.

o A method for the 1asuval or Parking of obeolete ot PpervedWd

documents to prevent inadvertent uwe.

o A method for assuring that the eorrect and applicable docuants are

available at the location where they are to be used.

o A oster list or equivalent to identify the correct and updated /

revisions of documts.

O Coordination of int-rfsoe dbc etnts.

2.0 DOUOM3f CMt S

IS)Changen to docuawnta, other than those defined below oa nmnor ehange, 5 .2

*re considered am s mor changes and shall be reviewed and approved by the a_

orqaniwations that perforwmd the original review and approval. unless other

organixations are specifically designated by the organixation re pon ible for

the d aument. 46)" rwviewing organization shall have occaea to pertinent 6 6.2
beckground data or )-oramtion upon which to be** their approval and, if

applicable. shall specifically conaider whether the changes are not

repeatable, have the potential to inpect the westo Isolation capability of the

site or interfere with other *ite c1MraOtTri2etion activities.
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Page AR of 244-
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Ravew Results Oroanizations Resolution
rlevmew
Dfspo

- - lt~~~~~~-~~ -tSat - I Unsat -
Pam NM Parm No. - Acc.Review Remirements Per NNWISO/88-9 Rev. 2 Co ents Rej Reason ACm. |Ile,

l-- - a I- , _

2.2 MnM M

173tinor changes to documents, such am inconsequntial editorial
tions, shall not require that the revised documanta receive the sam. review
and approval as the otigt"nl doc"nto. 4,)To aOid a poemible omission of a
reqired review, tme type oet miner chame that do not requre and a review
and approval and the persona who can authorixe such a decision shIl be
clearly delineated.

7-

8-

6.2

6.2

3.0 DISTh2UUTN Or DOOMCMt

3.1 1300,Mf CONTRL EluDE

(9)The document control system sall aSsvre that dem-ntA eqirvia
verification ace not released prior to verifiation or, If they ueot be
released before verification, they are uniquely identified, as ouch and
controlled in accordance with Paragraph 1.2 of this section. A waster list or
equivalent used to identify the correct, currant and updated version. of
doewentas shall be ,dmitted to the 190 PM a"nd the MCtS Project
Quality Assurance _partment I-naYer.

9 - 6. 3
1

Irwin
J.i4.

A - A d - d - --- --
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Review Restts Organizationfs Resohition
Rev*ew
Despo.

- i-v-.---Y rT

Review Requiereents per NN4WS118"- R~ev. 2
Sat - I Unsat. -

Para no. IPaL No. - Acc. Ace: IRejCo Rei Reason
4-I I - - - t -

MtcMa WIi

ONP or wimataM lIfT me swiT=

1.0 GERM" MUhDMOM

'$4.1

7.1
7.1

(1"masure shall be .. tablished to enaure that rchased material
equipwent, and services conform to the procurmet docuen ta. (2)Tbet

asures shall include provisien-. as qropriate, for source ealuation mad

election, objective evidence of qVaUty furmisbed by the oeetractor or eneoo_-
tractor, inspection at the oentractor or asboontraetor seacce, audit, and
ex-mination of products uon delivery. (311e requiced by -odA, zewltien,
or contrect requirent, doume ntar evidence that Material Ad ip t

conform to the procurement requirementa shell be availoble at the location

where the moterial or equipment iA to be osed prior to installtion or use of

such _sterial and eqFin. (4lfis docuaentary evidence shall be retained

wIdr the control of the Waste Managmneit Project Office WOI 0. a ecords

_lasqonneit Systam (am") WA shall be sufficient to identift the specific

requireemnets, such as codesa standards. or specifications, that ar to be est

by the purchased suterial and equipment. Specific reuireeents for the

control of purchased itemm wed services a*r listed below.

3
2-

3-, 7.1

7.1

1.1 PRaCMMT FuAMUM

1.1.1 MORAL

(S Procureewnt activities shall be planned and documented to ensure a
mystametic approach to the proureent process. 14)Proare ant planning shall

result in the documented identification of procrerment ensthods and
organizational responsibilitie.. (7papproprifte Ouality MAvurance (OR)

56
6 '

7

7.1.

7.1. /

II I -- Ia--
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Pa.e i of 4. Review
Review Results Organizatiorfs Rlesokltion DIspo.

Set - tjnsat.-
Review Requirements per NNWS1t88-9 Rev. 2 PSrsL O Pam lb. - CaMraents Acc. Re_ Reason Ac.. _eI

oryamisatiaO perticipation shell be provided for evaluation Od aelection of
1uppliers, verification of suppliers activities and receiving inspections.

(UPisning shall detegmin. the followin: 8 7.1 1

o What is to be accampliebed.

o NWo is to .accmpliah it.

o no" it is to be accoplished.

o he it ia to be accoupli.hed.

1.1.2 PSWPD e ,M"

49)?o ensure interface cam"Ie ility and a uniteum approacl to the 9 7,1 1.1
procurement process, plkiJiy sblU be IapmIlsbod as early s practicable

And no later then at the ttart ot tbhe. procox- activities that are
required to be contreolled.

1. 1. 3 PROMGM

1O)PIanning sa~ll result In the dommumlted identification of the methods 1. 77,1.1.2
to be used In procurmient activities, the _eque of actions mnd milestones
that indicate the copletion of th e_ activities, and the preparation of
applicable ptocdres prior to the initiation of eac Individual activity
listed below. (lllPlmniug shell provide for the integration of the folloiny: 11 7.1 .1.2

o Procurement docueent preperation, roview, and chsnqe control "

o Selection of procurement scuoes._-'

o Purchaser Control of supplier portoMeP

._ _ , . ._ _.- ..- _-
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Page 71L. of ZWa
Fievvew

Review Results Organizations Resolution DIsPo.
sat. - Unsat. -

Review Requirements per t8WS1188-9 Rev. 2 Paa No. Parm No. - Comments Acc. Rei Reason * Ace re

o Verification (rUveilmwc, Inspection, or at) activitie, by
pmncbaaV, JACludinq notification for bold-and-witnesa points.

o Control of fof fmmmaeg

o Corrective action. t

o Acceptanc, of item or aoicev

o OA recorda..

1.2 JOOMM1 SJRLAT MI

1 .2.1 SEU!CTaCII o1 S~pRYt M

12lThe selection of suppliers shall be based on evaluation of tbeir 12 z 7.1 241
capability to provide Itm or aewicee in accordance with the teqire'entr of
the procureent documents before the award of contract.

1.2.2 SOUPE tVAUJI(N MD SE1ZCTIQI tlASO.

(13)procuromnt *aurc evaluation nd selection masurea shall be IlY- 13- 7.1 2.2
anted by the purchaser and ahall provide for Identification of the
purchadr'* organizational respanaibilitlee for dotenining supplier
capability.

I .- ~~I I-
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Review

Review Results Organizations Resolution Dswo.

set. - Unsat. -
Review Requirenents per NNWSII8-9 Rev. 2 lre. NO par. N _ Cornents Acc. Re. Reason Aci. Rel

1.2.3 NUMuM rtM EvaIDA!M AM X Or aCMxt a0 RS

(14) Iaaeurne for evaluation mnd -election of procuuvsnt soarces, and the 146 7.1 2.3
results thereof, 1all be dwurmted mnd shall include me or ore of the
following Item:

O Evalostion of the app 'iee history of pnovidiag an Identical or-,
slmilar proct that perform satisfactorily 1* actual use. Yb.
suppliear' history shall reflect cecrent capability.

o Spllir's corret quality asau oe records suFprted by doconnoted

qualitstile nnd quantitative infosmtioln that cm, be objectively
evaluated.

o Supplier's technicel and quality capability as dete-adned by a direct _
evaluation of their fac lties and p rsomnel mnd the Isplomntation

of his oh progtom.

1.3 310 DMIM0I"

1.3.1 ECDsfT tr CO "*OMMO

(l5)Nid evaluation shall determine the aetent of confowente to the 15 7.1 3.1
procurrrnt docnts. 41461hio evaluation Ahall be perfonmd by individuals 16- 7.1 3.1
or organizations designated to evaluate the following sabjects, *s applicable

to the type of procurtnMsft:

o Technical considerationa." -

0 oh requiroes fto. -
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Review

Review Resuvts Organizations Resolution D'sPo.

Sat - Unsat - _ _ _Review Requirements per P8WS188-9 Rev. 2 Pama No. Pama. ND. - Comments Acc. Re Reason Ac. Re

o Supplier's peramu.el

o Supplier's production abliti.-

o Supplier'a paet PrefomuceS

* Alternate..

o Exceptiona.,.

1.3.2 PESoWC Or m&=nn3IB 05u? 5setM= cm

(171 efore the award of the contract, the purchaser shell reaole or 17 7.1 3.2
obtain conitoonts to resolve unacceptab1e qelatr * "sumae ooditions

resulting from the hid evaluation.

1.4 SUPLJU PW~TMP Z;V5WVXP

1.4.1 rN~TWAM NES '.

48IThe purchaser of it mnd U vices shall establish waOs. to intet- 18 - 7.1 4.1
face with the aupplier. (19Tho measure. rhafl include the tolloe:. 19 - 7.1 401

o Docmntation of the urderstandinq between purchaser and supplier of '~

the provislons nd apecificetions of the pramr__t doeuon ta.

o Pjquiring the supplier to Identify plainnI techniqus and proesas a.-

to be utilized in ftlfilling procereant docent raqpuir.ntr.

I 4
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o ~eviawiirq aupliet d~lot that we generated or proe d ating
activiti.. ftaillsg procar- wat denca t reqirunent,.

o Identifying and proce sg ecaesary c isnfovrmtion. twaaure, to
control ChIM9es In pCCCUrWeit dIt-a Ull be rtablibhed,
UsPlwwnted and do-moated in accordance with the reqairowints of
this O Plan.

o ratablishing methods of doaewet inforxatiwn auchangt batween
purchaser and aWl"er.

1.4.2 V1RIFtCk5UIM .M50M

1.4.2.1 0f1M or VMU.FcA~tM

(20) he purchaae of it.. mod Regocoo ahalil eatablish wassaxwe to erify 20 7*1 4.2
suplier'S perfoce, as daamii INeAary by the parcliaex. ftt, ...... e
hall aatAblith the *ertent of source *arvei11aice and laspection actlvitiea.

lMM: (21116w, a Participating Oryanisatioc. or ploved Test Site (MS 21 7.1 4.2
SuPPort Cofttactor, lotiliff Atetr Farticipetiag Orgaization,
or Mns 9opport Contractor tor PMS! activitiac for which they are
responsible, the user Organisation shell initiate a ruqnust to
*MPO to conduct a NFO surveillanee of the organizatlon
performing the work. the PurOeilance shell be cafductad to
determine that the item or activity is being produc d or par-
formed In accordance with the wset organ ixtion's raqnirseenta.

heOe ,or'oillmUncaa y otiliro br suJpport Contractor or
tarticipeting Organisation personnel as technical advisors.

I - I J�I�I
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(22)?h. *ftent of verification aetivitie., including plaing, shall be a

function of the relative ispotsnos, eWplexdty, and qoantity of the Item or

Services pocured and the plie' quality perforince. (23llVeification

activities Shall be apcomlished by qualified personuil assigned to chadt,
inapact, audit, or wit"ess the suPpli-ers activitie.. (24IThese Verification
activities shall bhe coducted as early as practicabl.. (25Ramever, the
purchaser'a erification activities sal 1 got relie the Supplier of their

responsibilities for verification of quality achi.,ent.

22- 17.114.2

23 -

24
25 -

7.114.2

7 1 4.2
7:1 4.2

1.4.2.2 P cord of Verification Activities

t26sActiviti-e performed to verify oofooe to ruquiewits of proure-

_unt docnm ts Shall be rerded. (27)Soroo lurveillncee and inspection.,
dits, receiving inspections, nonconfomnces. disposition, waivers. and

corrective actions Shal be doommated. (23Thea. complieted domments sIl be

considered h recors and shall be controlled in accordance with Section mnl

of this Qdality Assurance Plan fOPI). (2311 perchasetr shll sure that this

docwentation is evaluated to determine the suppliea GA, progan
ef fectivenssa.

26 - 7.1 4.2
27 - 7.1 4.2

28-I 7.174.2

29-I 7.1L4.2

1. 5 COMM or Doemam GEMAYWD By SJPPMRIS

303Daocta that ae generated by supli shall be controlled,

handled. and approved in accrdan1 e with doomnted proedares. (31)tu

*hall be iPleseated to aPsure that the Submittal of these documents is

Accomplished In accordance with the procwriwont doesent rpqireents.

(3217hose reasures shall provide for the aquisition, proceai"g, and recorded

evaluation of technical, inspection, and test data against tance criteria.

30- 7.1 5
31 - 7.1 5

32- 7 15

& - I � I - - =
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I *6 ^?ge 0 Zwm 0

1.6.1 ro.nm .O ~TN

4331thaod swll be establi d for the eoosptaioe of a, itme or service 33- 7* .6
being furnished by the supplier. (34E1Jrio to offerin the litme or Dervice for 34~ 7 * 6
mm pa., the 11plMia s*hell vrity that the Item or service being urnishd
complies with the prcatemnt re irevts. (331?ordbeser methods dto 35t 7.1 6
accept an Item or related serve afrai a supier shell be either * supplier

certificate of confo.nce, a Rearm verification, a receiving inspection or
post-installation teat at the facility site, or a aobliation thereof.
Reuirements applicable to thee mhods of tanoe are listed below.

1.6.2.1 Certificate of Contoneuaice

3S)en a certificate of confe ence Is wsod, the following Miminme 36 7. .6.1
criteria hall be met:

; The certificate shaIl identify the purchased material or equipent, a.-
such as by the purchase order .mber.

o 7he certificate *hl identify the specific procuremnt requirewents
nut by the purchased notarial or eqipment, such as codes, standards, _
or othbm bpecifications. This my be o plished by including a
list of the specific reqpiremmenta or by providing at the point of
receipt, a eopy- of the porchase order and the procurement specifi-
cations or drawings, togeter with a suitable certificate. te pro-
cureamnt requirements identified *hell include any approved changes,

wivers, or deviations applicable to the subject _eterial or wpip-
snt.

I �1 � I - I - I
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Sat -
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A L ______________________________ ________________ I- I -

1*' S

o "h certificate shell identirf ay pnr__ramet requiremnts that hav e
not been mot, together with an explanation And the lmm by whICh to

Resolve the noaconforices.

O ?he certificate hll be attested to by a person sho I. responsible
for this OR ftnition *nd Who- function nd lpoetioe are described In
the purchaser's er suppliers at ptor ..

o She certificate systwo, aciwldin, the procedere. to be folloed in

illing out a certificate mid the adnilatrative procedures for the
review aid .pprowl of the oertificate ahll be described in the
purchaser' or supplier's O Progsrn.

o "eans shall be provided to verity the validity of supplier
Certificate. mnd the effectiveness of the CoextIfiatiam systemn, suc
*a during the performance of audit, of the supplier or indepenednt
inspection or tat of the Item. Such verification hell be con-
ducted by the purchaser at intervals _ommenurata with tO supplier'a
pest quality performance.

1.6.1.2 Source verification

.6.2137)lf soarce verification is used, then It shall be performed at
intervals that are consistent with the iportance ad aceplerity of the item
or service, and it shall be isplmunted to monitor, witneas, or obsrv
activities. (3fSource verification shell be Implemented in sacordance with -

plans to perform inspections, e mnations, or tests at predete-mined points.

(39) pn purchaser tae of source verification, dcnmeatad evidence of
acceptance shall be furnished to the receiving detination of the iti, to the
purchaser, and to the supplier.

37- 7.

38- 1.1.6.2

39- 7.1 .6.2

� 'O
q111-0

I� .5
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1.4.1.3 eceiving inspection

7.1.6.3(4010heu receiving inspection is used, purchased iti abull be Inspected

as neceaey to eeify their onuforeno. to specified rqu-ramta, by tkig

into account source verification and audit dmauttin and the dmostrated
quality perfomnon ot the supplier. (41poecivi inspection shall be

perfotmad in accotda, with establishd procedutea MA inspection

iitttctioer to erify by objetiv evidence sb features as proper

configuration; Identification dimnaional, physical, old ot

charect-ristics, freedom frau shippLA9 dui e9 and cleanlinese. (421Peceiving
Anspection shall be coordinated witb twuia of supplier dacumutatim when

procurement documents reqpire audi docuimetation to be furnishod prior to

receivin lnspectlon. (431 Reciving inspectioa associated with enginered
Item 0h1all be planned, pertotwad, and decuiated in accordance with the

requirwmenta Meiied In Section X, Pare. 2.1, 4.0, 4.1. 6.l. 9.0 and 9.1 of
this decuint. 1441?ersoel selected to receipt inapection activitiee bIl

have the erience or training ommemorate with th oe, oaplmdty, or
SPecial nature of the activties. (45)An requird, personnel shall al*o be

indoctrinated es to the techeicel objectivesMi requirements of the
applicable codes and standards and the a% program &Imlotr that are pplcable.

1.6.1.4 Poet-installation tasting

.6.341-i 7.

4217.1.6.3

43 INA

44-

4.45

7 .4: VA

7.1.6.3

7.15.6.4

* 1.2SIn

(4d6114en post-installation testing is used, post-Intalltion test

quirewmnts mid aceptnces doec nttioL al be establiabd mutually by
both the purchaser and the aupplir.

-46 1

I I . . I I I I - I
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1.7 ACEPMC Or SERVI OMl

1.7.1 Preml orIC temLs y

4473 In certain cas inwolvlg pr~oc1t of servioea only, euch as third
party iinspectio, "100009 od MM etltimvi d M imtall tlen, repeir,

overhaul, or mintentnce work, the parbhaoer shall accept the service by my
or any cmIna ion of the following watbods:

o Technical werifleation of data prded

o Surveillance, audit, or both, with repaid to the actl tys

o Suviw of objectivo evide for confornimce to the proennt
docuaent reqnlrmmcets each an cotIfications, stres por., tc.

1.8 omM OPxwn miormo

7.11.

7 11.7

1.e.1 M"CDS

(483h Fpurchaser and suppler shall establish Nd daiMnt method. for
disposition of ite end erevice that do not eet procurot doWMt

rwpiirematr. Thea. owthods shall include the following provisions:

48 7, 1.8

1.8.1.1 "valuation .

(491Proviaiona for evaluation of nonoonfoxming Item. - 49 7. .8.1

"I A.
I~ $

��.1�
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I Sat - I Unsat -
Review Requireen~ts per I#JWS1188-9 Rev. 2 Ipara ". Para. NO. - Comm~ents Ac.Rj Reason Ac.. Hel

1.9.2.2 Subttal

(50) Proviions for sdmdtwa Of uesft"Mrs,,mcu stice to purchaser by
inupplier as dire-cted by the Purchaser. (5l3Thass adattals shall Mecloda

sWp liar Suci"muvnu disposition e.q., ane am-la or rep~eir) amnd tuctelcal
just ification. (523 IOncaeteoom"Me to the peocuxrma .qolIuamets or
purchaser approved docoumusts. ehish cenisilt of ma or waren of the Item listed
below. ihall be sd Itted to thu purcasiaer. (S3I3pprova Ioe thu recomimandd
disposition shall be In, accordance wit% docm adprocedareat

56
51

52

tv,
7.11 1.2

7.1. .2

7.1. .2

531 7.1.1.2

o Technical or materil rquiz- t IN vi" olted.

e Reirmpsut in uUMler dotu* Whicd h bus be proved by the

purchaser, Is violated.

O lboncnfomnc caneot be orrected by oonttmestlos Of the Origil z
smnufacturing process ot by remo.

O ?he Item does not Confom to the orieidal ruqIIERSINt _a tboogb the
ito, can be restored to a condition such that the eapabillty of the
Item to function is _ninpai, d.

1.6.1.3 Disposition

(543 rovisions for purchaser disposition of supplier ztacomsdation. '

1.9.1.4 Verification

7.1.

fS5)Provisions for verification of tme ipplaimentation of th di oition. I--' 55 7.1 4

PVs4JA
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1.6.1.5 POV matinten ance

(S6Provisions for sintenmeoe of se of "eiooeformancs that ae 5s 7.1 8.5
sbmitted by the Supplier.

2.0 W9EC1IL-OPDS MIS

2.1 IILTEN. .f

(57) If a design repires onenmrcial-grade Item, then the following 57 NA
rquireenat ae a acoqp*bl alternative to otber requints of this
section, exempt as noted in Paragraph 2.1.2 below and the reqirseents of
Section nv of this W. (5Seiz a scientific inatigetion requires 58 77.2
ooomrcial-grode itm they my be controlled by the use of the following
rquir t ecept Paragraph 2.1.1) and Section IV of this O0.

2.1.1 rvO.TrIrC TI Or OF CCIM.-GAM It '

(59I11ero the ci- d item i to be sed as n integral pert of 5g 7.2
the designed facility. It shl be identified in *npprod design or design

out-put document. (6OAn alternate comercial-grd item ay be supplied if 60 7.2
the cognizant organization provides verification that the altenatoe
comercial-grsde item will perform the intended function and will peat the

requiraments applicable to both the replaced item and its application.

2.1.7 sOUNR EVRlATZON AM SELECTION

(61)Source evaluation and selection shall be in accordnc with Paragraph 61 7.2
1.2. if it is determined neceseary by the parcetasr based on the eomplexity of
the item and AM portance to sefety.

I - .1 .1 - - A * - - -
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2.1.3 PUlCtASE Om

(62eConmarcial-grede Item *AWL be idemtiflod in tb paraa order by 62 7.2 2
the wufm actutr'r a publishe preadct dectiption ta.q., the aalog nerbae).

2.1.4 M 0 o CMMECMMM M

163)After receipt of A rdrcld-9ade itA1, the pschnr a*bll 63 7.2 3
determine that the following cowitions have bean at:

o Damge not Suained during shl nt.-'

o Tlh lt received was the Item ordered.

o Inspction# testig, or both. Is parmUlisahd by the purchasr, in
accordance with Written p e e to _msur gonftome with tbv

a~nuft cturer' p.1ih reoqu minats. II appliible acceptance of

the Item may be aooaplt*hed via the calibatjion program in

accordance with the requiruments of Section Xll of this OR Plan.

o Docwmsntation. a applicable to the itm, me received and ia

acceptable.

: 8 /

A & A A A
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Review Results
Review
Dispo.OramnizatioKs ResokitionI raiagn Reouto . sp

Review Reauiremmets ner NfJwSutIR Rmw hn 9 Sat.- 0- U.. s._ Li A.1.e-_* -----

-- - -- - 1*'~ '1 - "eIfmrTUcr 1_ ncv!"l I rivason Rej

22MCMf~ Vill

IDEwifICAf IG NO C" Or hMM, SXMeu AM DMt

7.t4.e
this section providhe the eqixinents Per the identification end control

Of item., P=Ploa and data and onsistas of thaee aeparste parts. (117he
qtirmfants for Item ar stated In peat Al In prt B for sawplee: and, pert

C for data resulting from scientific Investigations. M2iert a pplies to
activities related to the egineered Itm and does not apply to scientific

investig tions. (3)Parts Q *nd C apply to scientific Investigation activities
and do not apply to enqineered It.

I I 8.11

2 1 8.1

3 T 8.1

PMA? A - ThIWMICPTMG Xm cmftk2 er KID

(4)tem shall be identified to a*sRe that only correct Nd aepted
ite a used or installed. (lSthe Identification shall be verified prior to

installation or age. (IS tdentificatlon shall be malantained either on the Ite.,
their containers, or in documento traceable to the item from receipt until

installed.

4,
5.
6

8.2
8.2
8.2

1

I

1.1 QAUL

(711temi of production (batch. lot. ecqnent, patti shall be identified
from the initial receipt NW fabrication or the tt_ up to end Iincldin,
installation and use. ()hlis Iddentificatiou shall relate an item to em

7

a

8.2. G1,'
5,.

)

- - ----- . .
81I A A �A - I I - L-.
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1.1.1 (91hysical. identification 1hali be ued to the _ax,.m. auteit possible. " 9 8. 31.
4i0)Uhare physical identification on the item 1s either iopacticable or 10 8.2 1.1
insufficient, physical separation, procedural controL, or other appropriate
mean. ehell be ployed.

1.1.2 (1ildentification Parking.. when weed. l, ,lu be applied using materials 11- 8.2. .2
and m*thod, wibch provide a clear ad legible identification ad do not
detrimentally *ffect the fisction or service life of the Item. (123mackingm 12 8.2. 2
shell be transfrred to ea part ot a Identifiled itiwe mobdivided and ,
shall pot be obliterated or bidden by surfaeo treent or cootie" mla..
other _suen of identificatlon are etbetituted.

1.1.3 (133Hhan specified by codes, etandards or - Afiestriu that Seclude 11- 8.2 1.3
specific identification or treobelilty sequromonts (such as idntificstion
or traceability of the it.. to applicable specifi tio a d g rd of _t a alt

beat, batch, lot, pert or serial lumbert or spMecfied inspection, teat or
otbeg r cords) the program ehll be designed to provide Poch Identification
and traceability control.

1.1.4 (l4)Where specified, items hWaib limited calendar er operating life or -14 8.2 1.4
cycles *hall be Identified and oontrolled to preclude o of it - whose shelf
life or operating life has expired.

2.0 CONTFML

(l51Provislons shall be made for the control of it.. identificatio ennui.- 15 b 2
tent with the planwned duration and condition of storage, ahd sat (1) pro-
visions for wintenance or replacement of mark*1rs and Identification recordb Ato
due to domage during handling or agings (2) protection of identification on

item sb>ect to *ecssive deterioration due to environmntal epoere
(3) provisions for updating existig facility reords.

I I £ 1 i .5 - .
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Review
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I-C 4--4---4

PPAT a - IDENiMlcaMi AM CM or Suuia

(161procudares shell be dewelopud and Implemented to "asce that samples
ae idantified and controlled in a _er oenlatent with tbir intnd ee.

417)Such prncadwrsa shall define the reeponiblbilUaes (Iaolim interface
between organiuatione) for oallection, id mtitiction. bandlitiq, stort e,

tranaportation *nd the gneeration of recordb.

16-

17

1.0 TvamnCIsTI

(18iPhysical id-ntificatien shall be used to the maximum estent poeoible.

1S9) inre physical ida tificataon os-ot ab placed on the sample, appropriate

alternative identification omthods shell be described *nd se". (20)AII

ideintification methods *hall prowida mtbodn whereby identlfictioen of -rplea
can bh traced to the appropriate dmumuutation each as drawirqe,
spcifications, drilliag loe", toot records, inspection decmo ntal mnd

noaconforuance reports.

18-

19
20-

- 8.

8.

8. .1
8. .1

3.1
.3.1

I.v

1.I GUL

(211Sanplea shall be idaitified by plecinq the identificetion directly on
the ompple, on their container or on records traceable thereto. (22)1f it in
impractical to place the identifiestion on the a1mple, sothods shell be

described and inplemnted to assure that omple. amr not mined with like

o mples snd that the correct identification of ample. is erif ed and

docs mented prior to release for use.

2V
22-

I ., 1 _ a. -_
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1.1.1 (23)Procedurea shall be developed Id upheumated to assure that ample 23 8. 1 .
collection aethods, techniques tId related ,quip't po ethe ote

ample. (24) Saxple handlin, _tieds Mhll be developed, do -eted and 24 8 3.3 1.1
utilised to assure that all saples moet the technical objectives dictated by
the scientific investigation. for which the ample. are collected.

1.1.2 425IStorege mthoduloqy shall be developed mud isplemnted to asnres 25 8,3 .2
that auple are mbAinod In predatetume physical conditions amumerate

with their int d purpose. (2641suples intended for lon tem to shall- 26 8.3 h 2
recelve pprupria t-treeu t to re tbat thy do Sot degrad during
storage. 4273a tam is not defined berein and shall be defined by the .27' 8.3 1 2
responsible organisation dapwAdiy an the sensitivity of the ample to stora

conditions.

1.1.3 (296tronsportation beodss ohll he described and effected by procedur t 28 8. 1.3
prescribing appropriate contaiers, handling and mny other anvircnunmtol or
safety considerations for the smple0)J. (291*eh rmitiple orgrnizations ar 29 8. .1.3
involved, eppropriat proedare *sull define reeponsibilitieslid
documentation _othod, to be used.

1.1.4 (30)Controls shall be developed and inpleunted to *ssure that uple 30 8. 2
identification is verified end meintained when handled. tr nspottod or

transferred from one organization's responsibility to another.

1.1.5 (311Nassures shall be taken to _aintain *ample Identification while In 31- 8.3 1.4
storage. (321These masures shall be ensitent with the pl- ed duration ad 32- 3 1.4
conditions of storage and shall describe actions to be taken where _sples my

have a sximse life expectancy While in storage. (33)Pbysical segregation of 33 8.3 1.4
emples to preclude liadng with like amples shall be used to the _xzilus
degree practical.

- - -
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Sat. - I Unsat. -
Par& Not Pam No -Review Reaurernents ver NN4WSIIOO-9 Reow. 2 Comments IAccdRe Reason Acm

________________ I-.

1.1.6 (34101ev. aslee are catrolled by ntbe tbin oeorginisetion,

proceftras describig the orgainaticeat respoeeiblitiee shl be developed
and Impluemeted.

1.1.7 435)2m a" will develop n indesmat an admintrative Procede (ml

describiag the ultimate oaratie of all type i of smples Inluding liquida,
gases and solids. (361m AIP will, as a dminimu, - IN an the trznsportation,
handling, storaqe, retri- aility of _plea and the geoerstion and retntion

of recorda. (3f7)AL recorda generated as a result ot testing of samples shal

be handled in occordanos with Section NYZ.

W49

35-

36

37

8.3*8.3.

8.3.

3

3

PANT C - MIrzhz1F1M A 0"t"L or OMT

(39)Dot& generated trom a 1e ada Nuclear Wate Storte lNestigetion

(INSI!) scientific lnvestig tion shall be Identified to aesit In the

detorsination of Its correct a"s. ( Identification of muh data' shall be

provided In *al docnumnts, Informtion gyaten, or both, In which such data

appear.

38-

39"

8.4

8.4

1.1 Eat""

(40)The identification of M"Ml1 Project data shall Include a referenc, to

the origin of the data ftavk, teat. ntrisumt, report, publication, etc.) and
an indication of the Quality Assurance Level assigned to the activity which

proAmced the data.

40 8.

8. .1
8. ,,.

, ' 1

1.1.1 i41lControl measures all be estsblished and Iaplmnted to assure that
1m sI Project data are properly ideatified. f42lXhase asuree shall include

verification of the Identification of ach data prior to r eesve for use.

41-
42-

a _
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Review Results Organizations Resokution Dispo.

Review Requirements per JWS1188-9 Rev. 2 par NO Pram No&. Coments Acc. Re. Reason Acs. Ml

1.1,2 (4 3Mars dfta ame the reatt of the efforts of rg than one owma- 43 8.4 2
lzation, pre ree de*cribing the etrgoifetioeal rooponeftiletl for that
data shall be de lopVd and lslemtad. (44)?bo dwmintation reutin froC*% 44 8.4.2
the scitatifia Luwtgation invwlmi anro thn -me orignisation ablih bI

annotated to whow ahich orqunization pod **t pertlen of the data.

J�I�I
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Review Results Orgsnizations Resolution
Rev ew
INspo.

1YYsat _I Unsat -
Para NI Para No. -Review Reuir*uerents Per NN#WS1188-9 Raw. 2 CMnot Acc Rni Reason Acc. Ilel

I - --- I

BEsTnM TX

cefMo ?70CS8U

(liThe requlz iunta of this section apply to engineere Items l ad scien-

tific inetigstions for p control. (2)Tbe reqirents for specia

ocesses apply to *ngineed itos only. (3jlmasures shael be established to
ensutr that process that *fftet quality of items o servicese n controlled

either by instruction, procedazea, or other appropiate smas. (41special

processes that control or verify quality, pack as thoe soed In mlding, teat
treating, and nondmstructive ozmeinstion shal bh scocIplimbed by qualified

personnel using qelilfied procedures in accordance with applicable codes,
standards, specifications, criteria, and other special requirnmunts.

1
2
3

4

9.1
9.1 1
9.1

N/A

2.0 ?Meng 00ETOL

2.1 MEIIM

'SIA|l procese shall ab cOntrolled by instsuctiose. procedures,
draings, checklists, trrvelers, or other appropriate ms ( e..ons

shall ensure that process perMt0ru ae coontrolled and that specified
environmental conditions are imintained.

5
6

NI
.1N

/Al
I/A

5,fij
l'i-M
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Review
Review Results Organizations Resoltion DMsmo.

Set - Unsat -
Review Requirements per NNWSIIS-9 Rev. 2 Pare NO Par. . - Commnt Acc Rei Reason Ac: Rel

2.2 IMTmc C recu 1sss

2.2.1 rsVismitiT y St

(7J it Is the responsibility of the Participating Orenizstiae mnd d 7 N/A-
Test Site MsM Support Contractor tbat is perfoming the work to identify
which portions of its Activities iavulwe the age of special processes. (S)i 8 N/A
special process Is a proC in L which the reolta re highly dependent on
either the control ot the process or the operatoes tkill, or both, and in
which the specified quality nnnetbe readily determined by inspection or
testing of the itae.

2.22 C"ALIMMAtOBM 8 FAM U t ,

I9)The necessary requirmsat for qualificetion of parione l, prnc-dur, 9 N/A
or equipment shll be specified or t referoed in the procedur or instrue-
tions either for processes that are not Oeewred by existing codes nd M tn-
dards or for processes where the quality reqairionnta for an itdA or test
exceed those of existing codes or standrdb.

2.2.3 COMMI(ONS

u101Canditions necessary for Occmplistmnt of the special process shll 10 N/A
be included ln procedres or instructions. (liTese conditions s11 include It N/A
proper equipwnt, controlled parmters of the special proess and calibration
requirwnts.

I - I .,.
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Revew Results Organizations Resolution
FRview
Despo.

- . . _ _

$at. - LkUnst. -
PM& M. I Pare NW. - lAcc.lel. Ace:Review Reauirments ter RMWSI8-9 Rev. 2 Comgent Reason

f -I a iI.-
Rel

2.2.4 APCZJ*M& OMes AM SYJIDMD

H/A(121Tho roquirerments of applicable coIa, and tatmeards, beclodi"
aoosp t ane criteria tot the special process. shall be "teriEed or ref vermned

In the procedeizee of instructions.

12

* .�A
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Review

Review Results Organization's Resolution D'sPo
Set - lUnsat. - AI

Review Requirements per t44WS118"- Rev. 2 Ipama ML Pame No. - Comments Ac.1Ri Reason lAcc I Rej

2.3 UMWI7XCm1W O 9PMCA VQnSS PNX0DS

2.3.1 wXMm FM MALIMMM

(131Procedurem shall be q Ufalied In aoceizdw with aplcable codes
standard. or other speoIficatlem. 114)Tbe prorm for qualitication of pro-
cedores shall be upeciftod li d-ceanta prepared by the on"Izant technical
organization. (15)5b- re pon able OR orpanization sall provide appropriate
reviews to asure cmqlianoe with the eupiremets.

2.4 OMMIATM OF P _UM tIIUM SFZCM "C

2.4.1 WA1"T1, 0 AMLlLICANCt. AM 20 CERlAClT

(16)Permomml shall be trained, qullffed, end certified In aooordue

with written pCoder. (173 h training end qualification, end certification

shall be the remponsibility of the orgaeisation that La performinq the work.

tlt)These pCodra shall be reviewed by the responsible 0Qallty Asaurmice
(QAR organization for compliance with rapaquiments.

2.4.2 PRHOCOD

19lIQualificatLon abhll utilize the actual working prooedure, to the
extent possible.

2.4.3 rrMes EL OIALMICRlATIO Rtflld2WM

(203oualification of personnel shall incorporate the personnel

qualification requ tmenta of the appliable codes, standards, or

specifications.

- 13
14

.1

N/A
N/A

N/A15

16
17

18

N/A
N/A

N/A

19 1 N/A

N/A20

I ... r- I
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Reveew
DIspoReview Results Oroaanlations Resolution

- - I-�-.-
sat. - I Unsat. -

Pama No. IPare. NO. - Acc ReasonReview Requirements per NNWS1188-9 Rev. 2 Co Rei. Act.
I £ 1L...A I-

2.11 mPCIAL tVOESS RMEPHER

(21)SpeoW process equipmmt shall be checked out, qualified, _ad
certified In accordance with specified repirenta. 122)1The rein
shall inplmomt ttoa requilreimnts of applicable code.. stsndezd, and specifice-
tionns. 23ltqnipmeet checkout, qualification, and certification shall ha the

responsibility of the organization perfortinq the work. 424)7%0 responsible Ch
orgeniestion shell review the proeo-res for quelification of equipment for
complance with reqiremetit.

21
22

23
24

N/A|

N/A

N/A

N/

2.6 SPECIAL F740=9 RE~M

(25)hecords shall be maintsined ftr the currently qulified peraoanel,
procedures, nd eyuipt.t of each special process and the reqeirmats for
waintante of these records shall be specified. l261Speciai process verifica-

tion methods mnd criteria shall elso be docimmuted and retained.

25

26
N|A,;

a. - a . a - .1 I -. -
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Review Results Organization's Resolution
Hevoew
DsPgo.

- - tT�

pam Par& No - Conveents ReLReview Reawirements me NNYWSII88-9 Rev. 2 Acc. Reason Act. IRej
-- - i I-

sw!i?" x

1.0 CAA1. ROODUMC

t])Naasure *hall be eatabliabed by or for the Participatieg Organizations
and evadae T..t Site (WI Support Coutrectera to provide Inapectiona required
to verify conforeance of a itee or oativity to specified reqIremaante.

3Theae ama"ra* sell provide for: (1) Isapections to be perfored in accor-

dance with written procedavee by qualified poreonmel wbo did not portero the
work belig evaluntedJ (23 criteria for determiningq aan in pections are

required or how and Wh n inspections ar to be performedi (31 sampling
umthodology if used: (4) the Idantificetion of rmodstory bold pointayend (53
identification of inspections requiring apecdil epertise. (37b. results of

all inpectlion ectivities shall be doete nted by the Inspectinq org nisation.

(4 Th requirements of this e ctIon apply to enginserad items *hd do not apply
to scientific investigation ectivitie.

1

2

10.

10.1

3

4

2.0 PM.90ItL

(53 Inspectione ahbel be performed by personnel who do not report directly
to the iaediate spervisor (3 "ho ia/ar" responsible for perftowmng the
activity being inspected. (f3If theme peraonnel are not pert of the forrnl O^

organization they *hall have sutticient authority. *eoece to wort orees. end

organizational freedom to (13 identify quality problem.; t23 initiate,
recoweinde or provide solutions to qnality preblim through designated
channels; (33 verify implm'entatlon of aolutionsa and (4) *agare that further

5 N/A

N/A6

I I I -
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Review

Review Results Organi ation's Resolution Dispo.
Sat. - Uonsal. -

Review Requirements per tNWSII8-9 Rev. 2 Psram Pa No. - Comments Acc Rene Reason Ace. Rej

pt essing, delivery, Installation or mm is controlled U1it prpert
disposition of a noeconfo_,ene dsficimeay, or unsatisfactory condition has
occurred. (7j een thes persos or orgenisations who perforx the inspection 7 N/A
activities ar not part of the tonal OR ore iistion (i.e., pelt of IL"

_easgewant), then the quality assurance ertnisation shall oervisw and
monitor the inspection activity.

2.2 cOMWlcRTa,

(tleadh person whe vrifia* confowm neo of wot activities for porpose. of 8 N/A
accptinoe shall be qualified to perferm the assigned ispecstiope or tests.
(SITh. qualification of personnel performng Inpetion nd test actisiUs 9 N/A
shall be certified In writing. (10)?ersennel selected to perfom inspection 10 N/A
end test activities shall base the emperience or training omen-surate with
the scope, cosptieity, or special nature of the activities. 1ll3Peraonmnl 11 N/A
shell also be indoctrinated as to the technical objectives and requirsounte of
the applicable des nd standards Sod the C prograi oluminta that arm to be
aeployed.

3.0 INSPgCTIM "Ot POTWSm

12PHrsdetory inspectIon or witness hold-points shall be established an 12 N/A
necessary. (13)When such hold or witness points ar established, work way nct 13 N/A
proceed without the specific consent of the responsible representative.
(14)Thes* hold or witness points shall be indicated in appropriste doemmnts 14 N/A
controlling the activity. (13sConsent to waivs any specified hold or witness 15 N/A
point shall be documented before work can be continued beyond the designated
hold or witness point.

I-I-
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Organizations Resolution
Review
DsIo.R&4iew Resuts
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s _t. - I _nsat -
Pare. f Para NQ - C-s~mf Acc. IRe I Reason Ac..lRelReview ReUiremevlts per NYVSV88-9 Rev. 2

I -

4.0 z w II

(161latmiig for Inspection actiwitiee shou be acomylisbed WA
docamentad via Inspection prooedaea instruclous, DC checlifts.

(17)Inspection procedures, Insatuctioe, or checlist. sball provid, for the

following,

o Identification of characte1istics and activities to be inspected.

o A description of the metbod of inspection.

o Identification of the Individeals or grop re upsable for

perfosing the Inspection operation.

o Aceptance end rejection criteria.

o identification of eqired proceere, draing., and spacification

nd revisions.

o Pecording Inspector at data recorder med the results of the

Inspection operation.

o specifying necessary swasuring mid teat equipment including accuracy

requirame S.

16

17

N/A

N/A

N/A

4.1 BNVUIM

flbefden samplig is used to verify acceptability of a q p of it..., the

Pampling procedures vhaIl be based on reoo"imed standard practice.
18

a - -
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Review
Review Results Organlzations Resolution Dispo.

Sat - Unsat -
Review Requirements per NNWSI/8B-9 Rev. 2 Pare. NO Pam No. - Co mrrents Am Rei Reason Act. Rej

(19)lnapectioit of Items in-prove" or under construction shall be 19 N)
perforned for work activities where secessary to verify quality. (20) W 20 N/A
inspection of proceed item is iupmosble or disadvantageous, ndirect
control by ranitoring of processing weathodo, eqwipnt, and personnel shall be

provided.

5.1 oTICSD nSoPeCOI" AMD nonToDU3

(21)wrH e a ooubination of inspection and peociii wsnitorin" psthods Is 21 N/A
used, It shall be performed in a qyetstlo sranier to *nosr. that the
specified reqniremints tor ont rol of the pIcess nd quality of the item are
being schievd throughout the duration of the process. (221)oth inspection and 22 N/A
pre as monitoring shall be provided wben other techniq s_ earniot provide

Adequate control.

9.2 0NRUoM

(23llIhire required, controls shall be established nd dbemented for the 23 N/A
coordinstion and sequencing of activities at established inspection points
during successive stages of the conducted proc-e or eomstruation.

(241Final inspection shall Include a records review of the results and 24 Nt/A
resolution of ncnconforanes identified by prior inspectionn. (25)fhe final 25 N/A
inspection shall be planned to reach a coclusion regarding confomce of the

ite. to specified rquiremints.

S - * -
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Review Resulfs Organizatiofs Resolution
Review
DwsPO

- i-Y-u

Review Requirements per NMWS1185-9 R,. 2
Sat - Unsat. -

Para NO. Pam No. - Acc. Act.Comments Rej. Reason Rej

6.1 DhSM? MMU~O IT

(26)Complted item shall be Iiwpectd for cswpletenes,, _rkiqe,
calibrstion, adjustments, protectlof fon I I e, or other oharactaristios be

required to verify the itims quality and eofogmnce to specified
requirements. (271)f sot previouly eremined, tbe, quality records shall be
e*aqined for ademracy aNd cnpl tanvee.

26

27
N/A

4.2 Ti m n z

(20) Th item' a acceptance shll be documented and arov by identified

authorixed personel.
28 1

,

6 *3 p9DIFICAU19. PMAM, OR NWLACOWS

(29)tqodifIcationa, repairs, or rplAcWentb of itm perforTnd .wnequewit
to final inspection sihall rqire reinepection or retests, a apOPriate, to
verify acceptability.

29 N/A

7.0 iu-SEawCr mNSPvLYTI

(3001Pquirod In-srvice inspection of tuc turve, systems, or components
shall be pl ed MAd mooeed by or for the orpanistion reuponaible for

operation.

7.1 flCTMS

(31)3InspectIon mthods shall be *etablished and ewctd to verify that

the characteristics of an Item continLe to rain within specific limits.
(321nspection sethods shall include evaluation of performonce capability of

essential mrgency and safety system and equipsmnt, verification of
calibration and integrity of instrent. and instrument system, and
verification of maintenance, as appropriate.

30.

31

32

N/A

N/A

N/A

I .~~~~ .LI l



OA COMPLIANCE REVIEW CHECKLIST 12180

Page 100 of 244

Review
Review Results Organization~s Resolution DRsgv.

Sat - Unsat. -
Review Requirements per NmWS88-9 Rtev. 2 Para. No Pam No. - Com ents Ac Re Reason Aco. Rej

8.0 JAr1~a lqy,

Pgrendix C of this dow nt define. the reqrammta faor the qualifies-
ticn of iswpectioe and teat per-ev who perfom inspection sad teatin; to
verify confoxwone to specified requtrmts for the purpose of acceptance.
Ppendis D defines the reqLiwmnta for qaalificetion of nondstructive
exzmition personnel.

9.0 I S

(33)Ybe follosig ar the zetpiremts for 1insectlo* records which shel 33 NIA
be retained In accordance with Section XYIX ot this ORP.

9.1 nisp~im ~SCS

(34 lAs a mdinism inspection records shll identify the followliq: 34 N/A

O Item or activity.

o Te date of the inspection.

O "mo of individual performing the inspection.

O Maie or ann of personnel contacted daring the Inspection.

O A description of the type of observation lowthod of inspection).

A - I I �I - A
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Revoew

Review Results Organizations Resolution DIspo
Sat. - Unsat. -

Review Requireents per NNWS1180-9 Rev. 2 Para. M. Para N. - Comme"ns Acc. Rei Reason Ac. Rep

lo weatIon otiteria Incloding identification of drawing,
specification, etc. (end appticable revtason$.

o 3quapnt used during the inspection.

O Evidee as to the s ptability oftheesulta.

o Accoptwce *tatwnmet.

o meferences to Intformtion on action taken in cmimetIon with
conditions adverse to quality. aonconfonaee 04dlr nations taken

to resolve any discrepancies.

9.2 LM9" CMUJMMIa W DS

(35lPecords of personnel qualification shall be *stablshed and _mintained 35 N/A
by the employer. (346Tbe *tetel eaminations to quality personel shll 36 N/A
also be retained as part of the record files.

L
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Review
Despo.Review Results Ornanization's Resolution

_______________________________ ________________ 4-.---

Review Requirements per IfffWS88-9 Rev. 2
Sat. - FUnsat _

Pam No. I Pamr No. - co-rVe Acc Rej. Reason Aco. |Ree
.t.1

,

SECTION XI

TEST CMTML

1.0 cmamn Or~1setNW

Il)?*wta required to verity confotume of t item to specified require-
~nts aid to deminstrat- that 'l will porfom satitfectorily ha serviae

shl be planned and executed. l2ldaracteristice to be tested _ad test
Pethods to be _Mplo ed shal be specified. (3)1be tt p red r hall be
iylemnted by trained WAd oppropristely qualified persovuel. (4J17
requirmenats of this section apply to engineered item and do not apply to

scientific inveotigation activities.

1

2
3
4

'p.

NII

NI

2.0 TS 0 S

(5 rest requiresents mnd soeeptncee or rejection criteria. including
required levels of precision and soenracy, sbhll be provided or approved by
the orgmnization responsible for the design of the item to be tested, unless

otherwise designated. (61Pequired tests, including, as ppropriate, prototype
qualification tests, production teats, proof teats prior to installation.
construction tests, pre-operrtonalt tests, mid operational tests shall be
controlled. (7?eost rqupireen and saptae or rejection criteria *hall be
besed upon specified repirzements aontained In applicable design or other
pertinent technical dociits.

5

&

7

.1 - I Im i� a a I -
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Review Results Organizations Resokution DIspo
Sat. - Unsat. -
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3.0 !YP S

3.1 MST INStm om, ?Wx2 S IS mmfDU S ' 5.0

(els Intructions, procedurs, and drowinga for teats shall be pr in 8 N/A
accordance with the retirums of Beties V of this doc_ t (9)Teot 9 N/A
procedare ot nsttroction shell. costain eriteria foe determitin- Wm a test
is reupired and bow the teat Ia perrommed.

3.2 TEST P01S1W.S

(| lTet procedures ohall Include or reference teot objective and pro- 1o N/A
visions for assuring that prereq"iitee tor the given teat ha" bee mot, that
adequate! lntruwsntatiom is available and used, that necesay sitoriag is

performed. and that suitable oneiromnetal cnditiosa are initaied.
(lllPrereqisita* shall Intle the following, a applicable: (1) calibat 1 N/
instrumentation. (2) appropriate t qeipunt. p 3) om plotonees of Itm to be
tested, (4) trained or appropriately qualified persoanel, (5) aendition of
test eqient and the item to be tested, (4) suitable and controlled
envirommental conditions, end (7) provisions for data acquisition Nd storag.

3.3 MVMW OP

1121?est plans and procedures shell be reviewed in accordance with the 12 N/A
verification requiresanta defined In Paragreph 2.4 ot Section III of this
docament. (13)Yhy shall prscribe wandatory inspection hold points (as 13 N/A

required), sethods of donumting test data and results, end methods of data
analysis.

I - £ J�i�d



GA COMPLIANCE REVIEW CHECKICST 12088

-___________________________________________________________________ _ e page 1O4 of 244

Review Results Organrizatios Resolution
FReview
Dispo.

- 9-Y-Y I-I-

Pam rP MMNo - Acc.Review Requirements per NMt88-9 Rev. 2 Cos Rei Reason Act.
.6�I. 6.-a-a I-

Rei.

3.4 ro"Min or

(14 The potential sources of imoestainty sid error In test procedure_

which must be controlled and mesured to ass*r that tests mm eil eonctrolled

shall be identified.

14

3.5 ALUMMTIVE

(15) Ia lieg of specifically prspared writtei test peocedure, appropriate
sections of related doc_ wnts, s>cb as Aricrn Society for Testilg mid
saterials (ASMt" pethods, Supplier iniuale, eqipimnmt malrten-onc lnstroc-

tions, or approved drawings or tri elers with aceptance criteria, cm" be

ue. (16 lSuch doeusents shall include adequate instructions to assure the

required quality of work.

15 N/A

16 1 N/A

4.0 TE STS1LTS

17)Te t results shall be documented mnd their confor-ance with ace ptance
criteria evaluated by a responsible authority to assure that test requiremonts

have _ben satisfied.

17 N/I

N/A

5.0 TMST PZx""S

(I81y*st records shall, as a Minimes, identify the following: 18

0 Stea tested.

o Pat* of test.

'- 1 I - I - I
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Review Results Orgenizations Resolution Disrpo

sat. - Unset. -
Review Requirement! per NJWS1I88-9 Rev. 2 Pae N_. Pare. Nt. - Comments AA= Reji Reason Ac. Bel

a wster or data secokder didtiftito. I.

o Type of obe rvation.

o Results mnd acceptability.

o Action taken in ae1Lon with my dwjations veotd.

o Person evaluating rointe.

. - _
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I--

MM il

CD"O OF PrAStRI MO TM? ZOPWT

1.0 GMEM

1.1 MSDhMTA1I1I ACJFACT or ETM

(lJ1masuree shll be .estblished to ensure that tools, 9aqe-, Instnnrsmta

Md other "moaring mid test equipi^ t used In activitie. that affect quality
are properly controlled, calibrated. mod adjusted at specified period to
enintain accoracy Within neceessry limits.

I

1.2 sM ar CONTROL F~M

(2JTbe uality Assurance Prgrq _ Planes ORgPVS of the' Participating
Organizationo and Nweada Teot Site fWM) upport Contractors sell define the

scope and _ethodology of their program for the co ntrol of _a uring *nd teat

equipcmat. (3)This shall include all measuring and test equiP-nt or *yatma

used to calibrate. Psturs, ges. teat, or inspect either to control or to

acquire data to werify conformace to a specified requirement, or to establish

characteristics or values not previously known.

12.

12.

12.1

12

N14.01

3.-

1.3 DESCIP?1cU Or* r4SK M M5II1I1fCS

(41To responsibilities of all organizations sall be deecribed for the

*stablilmnt, ioplewantstion and aS rne that the alibration pregrm Is

effective.

4

L A .ai -
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Review Resuns Organizations Resolution Oesrio
Sat. - Unsal. -

Review Requirements per NWSWO88-9 Rev. 2 Pare M Parm No. - Comments Accr Rej. Reason Ace Rej

2.0 loff OF MM . -

(5)Pessuring and test eqipment re devioes or Systems -ie to calibrate, 5 12.
"asure, go"e, test, or Inspect either to oontrol or to acquire data to verify
confozwance to a specified rquiremait . or to establish characteristics or
waiven not previously knon.

(6)Specific requirmette feo control of easoring Md test equipmant ar 6' 12.
listed belowi

2.1

(7Iselection of maturing and tet equipment shll be omntrolled to asset 7 12. .1
that muc equipmet is of Proper trye noe. me accureac, to Soo-pluh the
function of deteomining conformaws to specified tolerance requir wnt-a.
?he type, sang, *nd accuracy of a msurin device shall be documented in
test Md Inspection doe-enta. (Sach d 1vice shl hew, a unique Identifi- 8- 12. *I'
cation nmuer. (9)2ks m bar ohall be erded on the data seet, log, tCe., 9 12. *1

lorng with the measuremont taken, to misers traceability to the measurement of

the device that es ned to take the eesereumet.

(10flaasuring and test equipment shall be calibrated against certified 10 12.2.2
equipmnt hawing knoew valid r lstionaeipe to the Pational Ouse of Standards
or other nationally recognized standards mid sall be calibrated, adjusted.
and maintained at prescribed intervals. (113ff no nationally recogniued 11 12.!2.2
standards *xist, the besis for calibration shalt be documented.
1l2)Calibrating standar shall have eqal or greater accuracy than equipmnt 12 12. .2
being calibrated, Calibrating aet Irda with the ane accuracy my be used If
it can be shoew to be adequs for the i tequiremeta and the basis of
acceptance is docimunted aed authorized by responsible _enagement. (13)The 13 12.2 2
__sent authorized to perform this function shall be identified.

a-I~~~--
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2.3 "1lL

(14It MOtWhd ad inteal of calibration for ech itm saall be defined, 14,i 12 2 .3
based on the type of eqipumet, stability characterjdtica, required accuracy.

precision, intended use, demr of nas". a_ d other conditiona that affect
^asurmnt control. (151imeuring end teot equipumt met be labeled, taed, 15IY 12 2.3
or otherwise docametad in a fashion thihel indicate the doe date of the next

calibration A to provide traceability to calibration date. 4l1)If ruig 16 12. .3
and teot seqipmet is ftAn to be cut of calibration, an evaluation *hall be

rade and docisented of the validity of previous resmita obtained aid of the

acceptability of it-ia previoualy inspected, tooted or data gathered aiuin the
lost calibration. (17)Dec that ar out of calibration shell be tagged or 17i 12 * 3
segregated and shall not be ueed until they bao_ bee recalibrated. (1611I any 18- 12 .3
measuring or test equipanet irtos rd to be oat of calibrtion conaistently.

than it shall be repaired or replaced. Il91A calibration sball be perfoxd 19 - 12 .3
wn the accuracy of aquipiunt iL pect.

2.4 t:LOCU DIASS

(201Calibention and control _aaurem are not required for rulers, tape 20 1 .3
maaura, levels. end other such devices, it normal coenaacial euip'mt*
provides adequate accuracy.

2.5 NANDLIMN JIM s0A

(211#eauring and tost equipmnt shell be handled properly mid stored to 21 2.2.4
maintain accuracy.

. .t~~~~~~~eA

L I i - I I . - - -
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.- - -- 1- - - -~ - - l.-t I-- 1

2. MDS

I22Jecords "hall be tatained Ajd equipmnt reIll be wrted suitably to
indicate calibration statIs. (23)C&lbftion rootods sell identify the
calibration procenzur (aicluding revision) Utlined to pertorm the calibration.

22 -

23 -
12.2.5
12.2.5

a
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UAWWS SUMU, Me 810RUM

1.0 CoaL _ IPS
,,-.6¶

(Ilwemamrs s1hll be established to control the pecakift, hatlinW I_ 13 1
store, abippiny. cloaab", aId presersetioa of sterlil and eqipment to

preveNt day, loss. or deteriorstion. (21wandiz", store, and hipplog °f 2 13
it..' shall be condhuctedi n aocoud with established woet aid insFctLoe
instrtc lone. drawing., specificationa shipue in ntrctlonu. or other

pertinent docwmnts or pocedures specif led for a" in conducting the

activity. Specific eqUiranta are lated bhele.

1.1 SftcAu& OWIM MO 0 TECT1V S m v .,"ttS

(3)when required for partioler itimm, special qPnnt (e.g., 3 13. .1
containers. mhme Okorbers, WA eemletm ral Apeciai prote '1.1

ionvimme at-.g., an inrt ga atopee qpclflo mitox content l1el.,
and tinperature levels) ihall be specified wnd provided, snd their existence

shall be veriftied.

1.2 SFCTFTC P JCCZS

44)Mme they are required for critical, sensitive, perishable, or 4 13. 2
cptionally espensive articles. specific Fpuoeduree for handlig, *torago,

packaging. shipping, snd prveveation sll be used.

,. z5'
I - A I�I�I
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Review Requirements per NNY I88-9 Rev. 2 par mm Par - C.mments Acc. Rei Reason Aco fee

1.3 rt8PWT1CU AM TE SPM OF MCM AMW COIM.

(59pinal. handling t.o1s and qipfit shell be utilized and coetrolled 5 13 1.3
a* necesay toa me safe ad adequate h-dliib. (6t)peinai hendlilg toola 6e 13 1.3
and 4upipmt s1ll be inapected mid tested In aawordince with procedures and
at specltled time lInteteln to simUy that the toolo aid uqipiunt are in.

taimed adequately.

1.4 o~Tm SPtor I LAL '

(710peratore at special bmmdllas mid lifting aaipumiet shall be 7,, 13. 14
eerienced ot trained to use the equipimet.

1.5 OIM )M LtAOCS3

(6n) ri:tions ftor ofirliq and 1sbellmq tot pFcagi iribmit 1 8 13. .5
handlnlg, and otore ot item shall be established as neceesazy to adequately
identifty, maintain, mnd presere the Itmi, including indication ot the

preae*ne of special ensiroueents or the need for special controls.

A a -* -
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xnt

nSNYz YES?, ,T JOn 0MM SYATUS

1.0 DlCAYIM o Omt;

qljme rquiremonts ot this section apply to mpineerst Item WA4 do not 1 14.
awl, to scientific Inveetigatione. (2tih. status or Inspection and ttat 2 N/A
activities shall be identified either on the itm or In docue as traceable
to the ites wheret It li necessary to ssureu that repuired inspections and
tests are performed and to sumre that itm thick har_ not passed the
required inspectiona wd toots are not inadvettently installed, ueed, or
operated. (318tatue Indicators shall aso provide for indlcatin the operating 3 NI
status of system. and cmmpneta of the facility, as by taping valves
nd switches, to prevent Inadvertent operation.

2.0 MI or rMICAT S S

(4Istatus shwal be aizntained through Indicators, such an physical 4 N/
location aod taps, markintp, travelers, stwupe, iLnpctions records, or other
suitable omns. (S)Procedaree describing status Indicators and their use shall 5 N/
contain currant actual examples ot each type indicator.

3.0 U PLICAYTXC AMs SD<NViL Of STATUS n1CiA03s

(Elith authority for application and ramval of status indicatinq tags, 6 N/A
markingo, labels, and stmx_ s1hell be specified In procoadrae governing _
inspection, test, and operatinq status.
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COM or W Mms

1.0 aLmm rSOMEMBM

(llmsaorwe .shall be etatc lahed to centrol tem that do aot aonfoni. to 1- 15

reqeizements to pseent their inadvertet lastallatio or use. (21Thees 2' 15
wastea uhell include docisumted proed ra ot identification,

tion. evaluation. segregation pewical, disposLtion. and notitication
to affected otganisatione. (I3IAI pesmon-l idnvold La Hava Nuclea Ote 3- 15 1
Store lmvowtigationa (MM51 Project activities are repaMblet foe
reporting maucontozwoea in accordme with their estalished nonoefo e
control p _ocedurea. (4)these proeeduree shall be coaeaitant with the dminum 4 1i 1I
require.enta listed below.

1.1 UAMM MI ;

1. 11 tM or MMrrrcwra'

(53 Tdentifieatioe of noncoetorming item shall be _ade by mrkLng, 5 I * 1*
tagging, at other methods that sal not adversely affet the and use of the
it... 163The Identification shall be legible, easily recognizable, and shell

contain the nonconformance report number. 131he nonconforance report n et 6f 5.1.1
shall be a sequential number p d by a organiatonl arme (e.g. 7 5.1.1
LUL-i, USMS-6, etc . (U) tf tags are nsed, they shall be securely attacd to 8 * 11
avoid loaa during handling.

pe-C)
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Set - Unsat -

Review Requirements per NNWS1188-9 Rev. 2 Par NQ Para. No - Comwents Acc. Rej Reason Ace. Rel

1.1.2 PXIIS

19)1f identification of *ea noncoenowd" Atm is foot prtcal, the 9 15.1
containr, packay, 0? "grog ad ste" area, as appropriate, all be

identified.

1.1.3 amIWAuL . .fA

(lOjifork on the noncomfodq it.. shl be topped until oaplatlow of 10 15.
the action specified in the lON t wmio Mapso ("I) disposition. lll)1f 11 15.
only a specific poetio" of the itn is La tonfoe, n tha that specific
area sholl b identified ad wait my procned on the touining areaa. (12) IfI 12 15.
work on a nonconfor"g item nat be continued (conlitional release) prior to

inplepontation of the disposition, the Wate Managmnt Project Office too)
*hl approve such cootinuanee. (131Poquefta for conditional rele1ase on 13- 15
noneonformin ite hall include do ted justification that the following

conditlona are .ot:

o Te nonconfoxding itm can be rzmved or correct-d at a later date
uithout damaqe to, or contsmiation of the associated peaeent

facility equipmnt or structure.

o The nonconformin Item remains accessibl for inspection.

o The nonconforming item is eveluated and lieitation(s for a of the -

oqipment or system in established.

o Traceability and identification of the nonconforming Item are

mnintaine

a a
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Review Requirements per MM4WS88-9 Rev. 2 Pam N. ParlL N. _ Comment Acc. Rei| Reason Ace. Rej

1.2 WiI

1.2.1 1ONOFRO COTRL WM n~e~

(14) Ech Msr Project perticipeat sball maitain a moncoeforimo control 14 15 1.2
log to track moccoufoming item. (15mffis, log shaUl *- t& the tollowing 15 15 1.2
infor'mtLon,

o Yb econfonece, report mue.e'

o A brief description of the *r etonet,'g cenditlo.-

* daentitication of the person er organization responaibli fof
daterulaldg carcaret out the nonconfomman dispoeltion.

o The status of each Ponconforwmice report (open or closd).-,

1.3 .

1.3.1 NOW AMtA

(16EIhen practical, nonconforming It.' shall be oegreqated by placing 16 15.1 3
then in a clearly identified and designated bold area until they ar
dispositioned properly.

1.3.2 ALTEHATIV

(17Mlen seqretioe Is Japactical or iaoaible beca-se of physical 17 15.1 3
cemditiona, such AS 2ie, Miqlbt, or access limitetions, other precations
shall be eeployed to preclude Inadvertent us of a monconforwdq item.

f.15.8n
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Review Resufts Organizations Resoluhion Dspo.

Sat. - Unsat. -
Review Requirements per NNWSl18S-9 Rev. 2 Para. Ft Parm Nk. - ConWiet Acc. Rei Reason Act- Rej

2.4 D~OmX ,

(lSJ~ascestouslmy cbaraetedaitlea sall be gvised and e 18 15.1 4
dispositims et . onmoato lig it.m shell be preposed and aenod la
eeoerdance with doeseuuteod ptoodares. (19ftrrtbar pToossing. delivery, 19 15.1 4

Iswtallation, er *a t a nomesotormi StIe shall be contreolld pondta an
evaluotion and an oppeseud dispositieo bY Uotboritvd peszome.l.
(20Olistribotlen Of _ fonrune doeumnntation shall be to AlU Affected 20 - IS1 4
orgenistiaons.

1.4.2 YsMo1SnTITM AMnD f

(111e. rasponsiiility and otberity foer the * J ootioe, disposition. and 2t1- 15.1 4.1
close-out at noneonformig Item ebhll be deflood *id dbenmented. (22)Tbos 22 - IS 4slI
peraonnel ssiqned signature appeval at the disposition shall be identifiad.
auality RAsugence, MR) rFpon ibIlltiem relating to moncomforieo ces shell be
described.

1.4.3 PO_ , *

(23)1eraonne1 perforiwan evaluattlos to detegodn. a dispomition *ball hove 23 -15.1 .*1
domunstrated csotetV oe In the speciflo area that tbey are -v lu atig, hcav an
adequate understanding of tbo ttqmiraieta, snd hbae aCmes to pertinet y
background Lnfozeumtion. ^S*
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4 6� 4�4-4 I- I -

1.4.4 013 r Ilmfleo "

15. i114.2(24)t. person or orgymlzation assignd the responsibility of
dispouittoeni the MM shall _nsur, the followins

24

o Ioncomforowe doouimeet tion adequately identifies And describes the
nonaontorumse.

a Appropriat* Justification for the dispoition b- been dowt-ted.

ra the case or use-as-ie or repair dispouitlone, technical ostif -
cation In reqt"red. The as-boult rords, if such record. ae
required, shall reflect the acep ted devistioe.

o The dispositLon ha referenced any approvrd design dasnta,
procedures. plans. work order , etc., that ar to be asd for the
correction of the nonooafocding condition.

* The technical details toe correction of the nonconfordiby condition -
are adequate for the room nd d disposition.

O If centinuance has been requested. Justification tor the activity to
continue has bhen diemesented and approped by the appropriate "U
branch Chief and the MMPO PM.

o The diupos ition complie wuith existinq doaLqn documents, test plans -

or procedures, reports, and regulatory requirements.

o If a change to reflect the as-bUilt condition la appropriate, then

the dispoition adesses action to change the existing design
doc-ta ts. test plans or procedure, reports, etc. Any documents
changed shall also be r*os. referenced on the M.

1
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Review Requirements per HNWS1188-9 Rev. 2 ra e 14 Prn. Nb. - Comnt Acc.Rei Reason AcI_

e Dilposltlon 1aa Identified and doommonted the eoectIon ras air,
ewrk, mae-au-1a, or rojet/srep. -

* Disposition hM identified ths people or orwmnization caon1ibl. to_
Implaent the dispoeition.

1.4.5 go0 M141"n

(25.In thoe cames wibre the rJponaible organization propoea a
disposition of 'repatz". MM shall appro_ the propomed dlipoaltie. prior to

ibplm -t tion. (26) In the case of a proposed disposition of "%ae-ae-i, the
Wm oall be forwrded to MM for apromal after all actions neceamary to
support technical justification of the disposition hae bee conpleted.

(27)1e oppropriate VW0 Dnen1t Oiie ad the ufo PM shell approv e
dispositions Involving *repai or ue--Las dat e tinatione wnd conditional
release recommodations.

1.4.6 eCTIVW PCTIOR

(20)7hT action taken to correct the nonconforming Item shall be verified
and dcmumanted. 129 PRepired or reworked it.'. shll be reexamined In
sacordance with appliceble proceduree *nd with the original aceptance
criteria, unless the non fnfornming Item disposition bha established alternate
aocuptance criteria.

1.4.7 IwftmA=

(301 Internal Interface hettwun organizational utt and external

interfacee betwm _ NMID Protect participenta hall e clearly desrlbed.

26-

27-

15 1.4.3

15 1.4.3

15 1.4.3

15 1.4.4
15 .4.4

L5. 4. 5

.1
t.t'si'

28 -

29 -

30-
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Review Requirements per 4W9St88-9 Rev. 2 Pama ND. Para. No. - Comments Acc. Reai Reason Act. Rep

2.0 6lIYIt M

4311hen repetitive or recurring fonofouming condition. are idantified, 31 15.3
n evaluation hall be made as te shetbor or not rurtbhe _programtio

corrective action io Mtrtantad to preclude repetition. (32)Thi corrective 32 15. 3
action shall bb bona the soPep oi the action taken for the disposition on
the wisting 1a and shll be ptooasaed in ao0ordce with cotrlctive action
procec-ree dev loped by *sb 1N65I Project patticipmnt.

(331n fornce reports habll be perdodically alyed by the CA 33 15.
organigation to show qality tred md to help Identify root cau"e of
nonconformnscea. (34)Resuits oball be reported to pr magement for review 34 15.
mid asnessmuut.

4. 0 DISThUnM Ot tvIUWS

43SCopiaa of nonconfoumin reports for itans shell be sent to theo *39 15.
mod the SAlC/Tse Project OR Departmt(Of ngdieeing Division 1anaqer3

by the origineting organization upon issuance mnd upon closure. 136DM. 36 15.
original nonconforminc reports shall be sent to the 1690 for approval an
required by Paragraph 1.4.5 of this section.

~~~~~~~~~~~~~I - L I- I
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1.0 G aw&?V

..

(IPA corective action tystim La to be defined in the Quality Assurance_ 16.

Progr Wla l tow" ofm et _evede Nucler Waste store Inveatigaticim
NMI)S Project Perticipant mad Mns Saort tredsctor. (217i*n system shall 2 16.

ensure that conditions adverse or potantially adverse to quality a
Identified ppo ly and corrected am soon as practical.

1.*I 1 9W ? n1n ms afr

(31far significant eonditiona advese to quality the Ldentilicatics, 3- 16. *1
case_, ad corrective action taken to preclude recurrence shall be doeimsted

and reported to ILandiate _anagait end ur le_1ls of _aqy.t for review
and asses mont. (4)A significant ecndition adver to quality in one wAicb, It 4- 16. *1

not corrected, could bhve a stime offset on safety or operabillity.
(Slsignificant conditions include, but are not limited to breakdomas La the 5 16. *1
Quality "ssrance ptruIru and retitive Aonconforancee. (6p 6- 16 * t
discoveri or receiving notification that a significant condition adverse to

quality or enusual occurrence exists, each MMT Project Participant shll

ensure thst:

o riedisto actions he be takan to r.medy the specifie..-

condition (At.

o Causative factors have be_ deteasined. _

1.�d
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Sat - _nsat -

Review Requirements per NNWSII83-9 Rev. 2 Pam NFb Pa. t. - Cormnents Acc. Ret Reason Act. Rel

* Controls have ben _eviewed, mpleeted, mitored Snd reved. if
necessary.

* Affected *anieers at CLl levels have bean notIfied of adrse
ConditiontI Nd of lessens to be learned to improve conditions
oe avoid similar occurrenoes.

1.2 t.-up

47J b. oh oryanluation wl, It Concurrence of the adequacy ot 7 t6..
proposed correct le action, to assure that OR riquiremts will be satified.

(OJFollowup action shall be taken by tbe R o nati.. to vetity proper l8r- 8 16. 1
lamentation of this corrective action and to O" out the corrective action.
(91The orgimisatien respo"iblh fto lnplwmit I the corrective action sall 9 16.1 2
&ssure that the correti ve action is Completed la a tiamly seamer.

1.3 avOM .,

lOlCorrectIva action reports shall be perIodIcally analysed by the of. 1f 16. 3
ocqsnlration to aow qualIty tra . (Ill~eults shall be reported to uppe11. 16. .3
management for reviet and assesment.

2.0 DMSMM t OF DO0MMM

I12ICopies of corrective action reports shll be smit to the SAIc/NTSS 12 16.
Protect OR Department lGf !aqgseerlsg Division Manageri by the origlating
organizatlon upon issuace and closure. tl3lhose that documnt significant 13 NA
conditiona advem to quality shall be reported to the appropriate Oa -

Associate Director.

a �4 -.
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Review Results Organerations Resolution
Revtew
Dispo.

Review Requwrements per NNWSIM889 Rev. 2
Set - Unsat -

Pae Mm I Pa. No. - C4twnent Acc. Rea Reason Acc. IRel
I I *--s-I -

s5ry t"II

OauT1 -S RM MMMS

1.0 GEMR rawntnaS

(IlPecords that furnish dnmamtary evidence of quality shal be
specified, prepared, mid maiitafred in - I . withmMUSdnlaistrktive

froce hrea Wtic shall *wet the requizrmets of this Section. (2)bla habll,
Inclded the r rqGirSReat9 that *ll doam1tta be legible, idntifiable, Idt

retrie bla.

I- 17.

17.

1.1 0

(3)A doaiu-t or other Item In tot considered to be a Olity Asrsoe

pecord til it ostisfie. the defilition of a Onality Aasurance Pacord an
defined below. (4)?he teem recorad, used throughout this Section ia to be
interpreted as Quality Assurance Pecogdl . (S)Ounllty Assurance Peords include

l individual docummots that he been *xecwted, oorcoted, and *"pvoe aid

that furnish evidence of the quality and caspletn- of data (includIg raw

dotal. and activities affecting quaUty 91) documeta prepared A seintained
to dawnatrate iiplawantatiom of qulafty assuranc progm (*.q.. audit,

surveillnce, and insection reports)i (3) procurmmit d*Cuts )441 other

docunts, such as clmns, aompNanae_. domentation of telacon.,

specifications, tecw ical data, books, ras pPpers, photographs, and data

sbeets: t9) aigetic wediar aid (y) other seterials that provide data mid
docmat quality, regardells of the pbical form or characteristic. (61A
completed r cond is a docimit that will either receive no sure entries or

3 117.

4- 17.1
5%. 17.1

g.15'
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. _ ~~~~~~~~~~~Review

Review Results Orgenihaions Resolution Dispo.

sat. - U~nst. -
Rev" Requwements per HNWSI186-9 Rev. 2 Pam No Pam NO CAMments Acc. ReC Reason Acc llel

"boee wlrsion would "*"1HY eoseat oe the wTs, of the d"t ad i.-
aiqeed and dated by the originetor and, asmupUosbl.. by pewsannel athodAled
to ampo. the docatmm. (7)Reds Shell be ditributd, handled d 17 1
controlled in acaorda. with written proca res. (951ll records (including 8 17.1
Aupere e cordsu hll be retained for the Utt Project. 11.1.

1.2 ESTRISUIM A 1 SYS

(91A record syste et syotm Salll be eetahldsbA by ltMIeq 9 17.2
perticipent at the earllet pacticble tie onsistent with the scbedale for
acccplishing work activitiee.

1.2.1 Isom I

(10 he record .ypten e sh1l be defmed, lMl~smnted, and neforced i17n2
accordn with written precudare, inatiuctiona, or otber I'm ation
prepared in accordance with Section V of this document. (l)h records 1 17.2
siqnaqesuet activities to be perfomnd by the l St Project Participating
Orqanisations, levada Tet Site (I Somoet Contractors, aid the Wast-
IManage-t Project Offtice (1OJ when procemsing OR records ar. detailed in
the mIm Project Administrative Procedox ibme.

(121rh 1 00 shall prepave a 1IMET Project lafonuetion Pbnegodnt Syste -t 17.
Plan and Ahall mumit the plan to OCM ear review and approval. (13)The 13 17.2.1
records mnaqmnt plan shall:

o Identify the type of records to be generated, purchased, or /

imititained, lncluding all records reecdin pertinent final
reports and other documents.

I -
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Review Results Organiiations Resolution
Reveew
DIspo.

Review Requwrements per FIIWS11OS-9 Rev. 2
Sat - Unsat -

Pare ? I Parm No. - Comments Acc. IRea Acf.Reason Rej
1t

* Id.Stify the .mthod to be _se to c ply with all applicable records
requirements, Inelludie the" to be used to control im-procoea
records.

Id

* Identify mid derlse the respoeslbilitles Of pertinent organizations,/
lmaludiiiq the CAt orqanlsatiou.

17. 1114)Conslatent with applicable reultory re"Irseents, the WCO shell
establish requiranqnts concerning reord types and retention that ahba
include duration, location, and assigned zeeponsibillty.

1.2.2 IfNeI MR S

(t5)Sufficient record. shall be specified. prepared, and _intained to
fuguish documented evidence of activitlee that sffeet quality. (16IThe nord

shall Include at least the followlgt cferatett logs, the rea Its oet rewiew,
* I -beItions. teat.. audits. %meltorieg of CM perforance, and materials
analyses. (171AIso, the records shall include closely rslated data such a.
qualifications of personnel, procedures, and equipment. A list of typical OR

records is coentaned in Fppendix C.

,~14

$5
-M4

-47

17.3.
17.3,

I
I

1.2.3 OWAM)L Or PECOPDS

i18)PAequirements and reponibiULties for record transmittal,
distribution, retention. saintenanta, and disposition of OR records shall be
established and docsumnted.

17.3 1

17.

Ie,"tsv"

L - .5 �-.- I - i - a
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Review Results Organization's Resolution
Review
Dtspo.

_ , ,4-.-_ .

Review Requirements per NtIWSlI8-9 Rev. 2
Sat - I Unsat -

Pam ft Para. NO. - Comments Acc. IHRea Reason Acc.
._ _ , ._, , , _

Rej

1.3 FF4MMM1UI Or RW

fl$ITh* proedre that deftln, the Implmentation of the record tem for
each orymnization stiall idetify mesurem to be 1qplometed for the

preeervatioe end seft-keeptag of the reaod before etore aid for the

prevention of delays between reoti empletion ad storage at the Project

Pecord Ce"ter.

19 17,\2

1.4 PZIrVnni LASS1W1CRA?1

120)FOr purpose. of record retentio, All NElSI Proect reords a" clasai-
fled as llfetfem records and ar reqired to be retsined for the life of the

Project.

2.0 A or R S

2.1 MOMS sfWMCA2Za

17.2124

(21IThe sPlicable design specifications, precuretent doc-eints, liplam-

ting ptoceduree, operational pro re., or other decmaets shall specify the
records to be generated, supplied, or Mlatalned by or for the I0o.

1-21 17.3

2. 1.I QMML? Or MREMS

(22)Doccuoata that are designated to bsecn recordsall he legible.
identifiable, accurate, cimplote, reproducible, imlroflimble, &d appropriate
to the work accomplished.

-22 17.3~2
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Review NRsults
. Revew

Orgarizatiosf Resolution Dispo.
-_ .

.

set. - I Unsat. -
Par& NM. Pors Ift - Rei ReasonReview Requirements per PINWS1188-9 Rev. 2 Comments Acc Aco. IRei

i -- M -- m a..-

2. 1.2 ~c1ZUm orrao
*1A

7[3.3123) Doacu ,ts that ae designated to become reoot sall be corpleted In
accord-n with the od specified La the Ib31 ftoject Adoinittatiwe,
Procodat Minuel.

23,,, I

3.0 VALZUR" Or

3.1 Her"" or VRL1DAT1"

(24) Vca-to shall be cooeiderd valid teoods only if staPed,
initialed, or signed ad dated bi autbodied ptornenal, or otherwise
authenticated in accordance wit% aPqo4e proedures. (25lThoe record Pb be
oriqinal* or reproduced copies. '(2EAgtbnticstin MY. take the ton of a
statamunt by the reoe sble Individual or otganisation. 427)Mandwritta,
signatums ar not requized it the dcomut La clerl identified as a
tatetamt by the reporting individual oc orguise tin.

45

25
36
?I

17 3.4

173.4
1 .3.4
1 .3.4

1 3.4

s .P

3.2 MUftNTA?1M LISt

(20)Zsch organixation shall maintain a lst which contains the signature
and initials of the peraonuel awthorited to authenticate roeorcb.

4.0 FIPT r F
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Review
Review Results Orgar.izatiorfs Resolution DisPo.

set. - Usat. -
Review Requirements per NWtNS1I88-9 Rev. 2 Pare NO. Pare No. Comments Ace. Rej~ Reason Ace; Rej

4.1 Fdz COMM

(2918eck orqanlretion that is repositle frw the receipt De iooords*WIal 29 17 3.7
designate a pe. orou ot 0mlsfatISM to hs e Mepnse for recelviy the

records. (301 Th designee uhaUl be responsib~le foe ocqenu Wm&q andpi.xlm Ingnq0 17 . *7
a system of Zoe eipt control. of records for PegUnnet sod temporary store"e in
accordance with spprove procedures. (311KAck receipt cont rol. "wse shall he 3-i 17. .7
structured to permit a Current mid ec-ourate assessment of the statue qqe
records darngy the reivia procee.. (32jAa a mial"Nos. the receipt control 32 17. .7
system shall include the follomlinqt

o A method for designating the reqired records.

o A setho for Identifying the records received.

o Proceduvem for receipt and inspection of ineominq recorft.-

o At sethod for sidvittal of omplaited records to the atorege facility
without wunecessary delay.

4.2 PPOMtAKl OF Irfte

(33)The individual or organieation responsible tow receiving records ahall ~ 3 17. .7
provid, protection from dorm"e. deterioration, or lose during the tim. that
the records are In their possess ion.
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i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, , ,

Review Resulth Organization's Resolution
Reveew

_ Dspo
-- v E-q-I I-i--

Review Requirements per NNWSI68-9 Rev. 2
set. - I Unsat. -

Pare No. Pakre NO. - Commen" Rej. IACC Reason Aco.
0-4 I-I-I I-

JIel

5.0 o s INMrWCAf"

5.1 MeIMSetx"o PstcIGNyTM

(341 ecords or indexing qyft e or both, shall provide sufficlent Lnfor-
aetion to pezalt identification betv h the record *nd the iten or activitIes

to which it applies. (359 ecordb shall be clearly Identified by a uniqe
number or other designation "hich is directly traceable to controlling

progrmestic Informatlon (e.g., project, contract nurb r, task nudbir,
preparing organiratlon, author, data, title, subject, eta.). 3(l6thla unique
identifIcation nwiber or other designation shall not be repeated anyhiere In

the Newada Nuclear Wasto Storem" q weotigetions (tRWS!) Project. 137)lh Waste
"anagament Project Office (IWO or its designee *hall review nd apptov the
records Identification *"ste of all Its contractors *nd subcontractors to

ensure consistency.

5.2 KTISIMh SVS.I

17.\ 3

17.13

1741.5

17. 3.5

(0) he records shall be Indered and the indexing myatam or systam shall

include, as a *dnIsum, the location of the record within the records system or
systes.

I."

6.0 PPWWin" SMOM= rFcZLIT

(39 Pecords thell be controlled from the tim. they are complete until the
ti.. they are stored in a parminant store facility. (4OIlymorary storage,

preservation, safe keeping, snd retriev bility of oowpelted records shall be
In accordance with the requirammit a pplicable to the perlenont storage of
records. 141)1T use of dual storge facilities is an scceptable alternative
to a single ftre-rated, environwentallY controlled facility.

'39
.40

17 3.5

17. .1
17. .1

17. ,1
~w 7
.t-0t

Al

a I
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Review

Review Results Organizations Resolution DSpo.
Sat. - Unset -

Review Requirements per HtWS1188-9 Rev. 2 Pa. No. PA IN_ Comnents Acc. Rei , Reason Act Re

1421"h records sll be stord In a pred*tesmtned locatlo. or locations 17. .I
that emets the r izeimn ta oC sppllc*bl at , codes, and regulatogy
aqauncies.

(433 Before the records ae stored, a witten store" pj rowe hI be A3 17 4
prepared end rt pon biblty asligned for satowrau the reqiruents of that
procedure. (44)As a xiindn, this pro tro shall include the follouiag 44 17 4

o A description of the storage facility.-

o the filleg system to be used.-

o The method for vevifyin that the records received a legible A
am in agreerect with the transmittal do.ame.

o The method of verifying that the records are those designated (1 -'

Paragraph 4.1 ot this section).

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

o The Pthad for maintaining control ot end accountability for records_

removed from the store" facility.

o A method for filing suppleimetal infomtion (msm paragraph 9.0 of
this sectionl.

I �-.-* -
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Review Results Organization's Resolution
Reveew
DISP0.

Review Requirements per 1WW91I8-9 Rev. 2
Set. - I Lnsat. -

Pam~ f Parm NO' - Acmcomments Ret Reason Act. IRe,
I -;

7.0 PrlMETRa9

(d5lSRord. sall be stored in a mer approvd by the orgqaizatlon or

orqsnisations reson-ible for atorays. (481 ta ordr to preclude deterioration
of the records, the foElowi4a recoiwmt Aall applys

-45
g6

o Prowvisons shall be _ade in the store arrutqu'.nt to prevent damqe

frm voisture, tanperaturm, ad pressure.

O Pcords shall be firmly attaed In bider or pld in folders or.
*noelopes tor store in steel fil. obsiata oer ne abelving in

contAiners.

o Provisions shall be _adr for special pr-sed rneord (eq.
radiographa photographs, reg tie, iorofll, pieqastli .mterlsZ

*tc.) to prevent d _mgeq from eucssive light, tackIg,

electromagnetic fields, tmireratutr, aod Insidity.

8.0 SAMlb fl

8.1 HOMt3E To P8MRKOt rMin

V.t6)

17 4.2
17. .2

17.4 3
17.4.

a s)
,.r.,

(47)sasur5 sh"ll be established to plude t- entry of uauthorLied

persenel in the storage ages. 8)lhse iasres shall gmard against lrey
am laais.

A7
g8
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Review Results Organlzations Resolution
Rev ew
Dspo.

I
Review Requivementst per t4NWSIIS-9 Rev. 2

Sat - Unsat -
P*. "M I Parm. No - commmnts Acc. Rej Reason A;. Illeb

. -I I - v -_ ,

0.2 d RMflO, OR SURSTflUYTm

(49)Nsearn shall be taked to prowidc tor replacmnt. etoratlion, or
schetitoti.. ot loot or dIId weer. Thee awaurm hall be 00o.plisbad
within 90 days rollow" deteuminatios that oitbhe a eord has be" loot or a
record hes been damqnd to a dsqe that it is no loyer cacplets of le g ible.

9.0 WNWU DeoUIUI I FAM"

9.1 Igtm

51 j

17.4,3

(501Pecords sy be corrected i* ocowdance With written pVoCoe that
prowide tor appropriate review or approval by the oriqgnatling ortgeintion.

9.2 IDEMIMAT

(1tlTho correction saLl iblude the date ..d the idsntification of the
person uthorised to ismm such acortectLo and shall not obliterato the

corrected data.

10.0 370RAM rACILM!

(521The followinq requainta apply to both permanent and towporazy
record store facilities-

Sk 17.

17 .6

17 4.1
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Review
Review Results Organizations Resolution Dispo.

Sat - _st_ -
Review Requirements per NNWSI18O-9 Rev. 2 Pm ft Pare. No. - Comments Ae. Re. Reason Ac. P1el

10.1 COMwM FM HRM nmor rACrLI

153)Pecords 1hall be *toted in facilitlie conatrected and maintained in a *53 17 4.1
Manor that miaiskize the dwik ef ofe oe deetraction from natural

disasters, such as winds, floods, or tfzesp evirommotal on tiona such as
high adlow ta~ratore ad huidityand isiaotion of lnsects, sld, or
rodents. n ,mlo

10.2 tl~es

(541¶if. two satisfactory aethode of providing storage facilities a4 17. .1
(1) single and (21 duals thes are detaIled 1a the following seetoam.

10.2.1 SPGLC rAcILm

(55iDesign and countrctio. of a single record storage facility shall met 55 17. *I.
the following criteria:

o It shall have reinforced concrete, concrete block, mconcy, or eqa
construction.

o it shall hae a floor and mot with drainage control and it a floor
drain is provided, then a chec valve (or equvalent devicel shall be _
included.

o it shall have doors, structures and trams, and hardware that shall
be designed to amply with the recuiranents of a minim two hour
fire rating.

IL I I IiIE
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Reveew

Review Results Organizations Resoution DRSPO.
Sat - Unsat -

Review Requirements per NWVS188-9 Rev. 2 Para. NQ Parm NQ - ConwTients Acc. Rej Reason Acs Re I

* Sealant shall be applied ove ls as A wicSture Of COaM&IMseta
barrier. .

* surface sealant sWL be placed on the floor to provide a harX

wearing vorfmoe to ainldmie oncrete ateting.

* rt shall have foundation sealant and prorisions for draina s

o It shall have forced-ir circulation with a filtration st. -

o it uall have a fire protection sytem.

o Only those peetrations used erclwively for fire piotsction,,
coemication, lighting, ot terperatm and henidity cn trol ae
allowed. All sc p trations shall be saled or impered to aomly
with the olniomm t-b fire protection rating.

o tM Construction details shall be reviewed for adeqmacy of protection -
of contents by a person whO ine onetent In the tactmical field of
fire protection and fti extinguishing.

o It the facility Is located within a building or structure, then the
enviraosmnt and costructLon of that bUilding ca provide a portion

or all of thes criteria.
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Review Resutts Organizations Resolution
Review
D'SPo.

* - 4....

Review Rcquietenh petr INWStI88-9 Rev. 2
Sat- I Unset -

Pea ND Para No. - Comm~efts Aec. IePa Reason ACI. I Rej
__-- -- __ - - - - a~~~~~~~~~~~~___________ -. a -

56

10.2.2 ALTEPKATI St11ER FPCUJI M

156)Th foliowiq are ptable alteruatiwe to the ctiteria for a ain1e
facilitys

e Two-hr fire atd vault that esta mational live Protection t
Aaaociation (nOAI 232-197S.

* Tw-hoor ftire rated class 3 file oontainers that st the-
tquirawnts of WPA 232-1915.

O Tlo-hour fire rated file room that sets the segrnmntr of HFA,
232-lfl with the followig additional provilons.

- an *arty-wavninq fire detection nd automatic tire suppression
capability with electroni. saopervison at a aonutantly attendef
eentral station.

- Records stor"e Lo fully encloatd int cabiets.

- Pisequat. acceas a" aisle wey a

- Work that is not easociated directly with rcord Store or
retrieval shall be prohibited in the file roo.

- 5mkinq. *tinq, or d Sin shall be prohibited In the file rom .

- Tw-hour fire rated damperr or doorr in all boundary penetration. _

4i)

17. .1
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Review

Review Results Organizations Resolution Dospo.
Sat - Uns;t. -

Review Requivemnefts pr NNWVS1188-9 Rev. 2 Pare NM Pare NM - Co<"enbt Acc. Re. Reason Aco. Ree

10.2.3 DM0Z ?fTrzs

(51tlt stormq at duel facilitie. foe each record Ia provided, then the ,b7 17. 1,3
facilities sall be at locations suficietly remte fro each other to
allainste thl chm'ce of *eposure to a sim*ltea hMsard. 159)t9ither A58 17.4 1.3
facility is requred to satiety the reqttemants ot ?ara~reph 10.2.1 or
10.2.2 but shall met the other requrmlte of thid documet.

11.0 FermIVAI.

11.1 PINISMass

(S95Storq sysptem shell prowido for retdeal of infatomtioe in -59 17 .1.4
accrdance with plaiwed retrieval timls bhaed opon the recor4 type. (S6o)ial 60 17 41.4
reports shall contain a lisinq, by anique bet ot other designation. that
enables ppt rettieval of all docvnt ned to ecepUle or nluate the
report. (61JThis listing shall include, a* a dai_ . referencd A l 17 4.1.4
documents. peer review or other review docmtent, ¢am" r codes, dat sheets,
procedure, and test plans. (421A11 docinnts referenced by tiel reports, 17 4.1.4
except veadily available references soch as encyclopedias. dictionaries,

9"inears hancbook, *tc., shall be retrieva frtm the Records 1 _aaqnt
Systle 111).

11.2 L .

I43)A list shall be maintained that designateo those pmrsosmel who shall 63 17. 3.1
have &ccesa to the tiles.
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I Review Result Organization's Resolution
Review

I Dispo.

Revmew Requwements per INWS918-9 Rev. 2
SaIt - I Unsat. -

Plar. NO, Par. No. - HReilComments Acc. Reason Ac.. Ine,
I 4 i-I-~~~~~~~~.I ~I -.- I -

11.3 hs=IaZMM

17.A. 3.1(64)nReords vaintained by * Fetticipeting Organivetion or Pavada Test Site
(NWS) Stnort Conttector at their facility or other location fen an interim or
other basia sall be accesalbli to the 04O or Its designated alternate.

A4

12.0 DISMSTYNm

12.1 ACCSSI3ZL1 AT VMRITO t=?MS

3.1(651pecords that ar accumilatad at varios locations, prior to transfer,
Ohall be Pow% accessible to the Mo either directly or tbhogh the prowuring

organization.

65- 17.4

12.2 015YW1

166) e custodian *hell inventory the "bdttsls, acknowledge rweePt, And
procesa tthe records in accordance with this dociment or the procedures

liplnting this docusent.

12.3 RMUTfRE S or hM0AORS tC2MS

67)1vetiogs reglatory acies have "reIrx ats concerning renod that

are within the Sce of this doc t. ffe)he post Stringent reqwirmats

shall be used to detmine fitnal dispositions.

17 4.3.2

i .4.3.2

1 .4.3.2

,AfP9
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Review

Review Results Organizations Resolution DChum
Sat. - Unst. -

Review Requirements per NNlWS188-9 Rev. 2 Para No. h ara. No - Commnht ACC Rej. Reason Ac' Rej-

MIoM Ieveda VUclear Moto Store Inveatiqatioui hISW T) Project activi- ) 18.

ties wll be subtject to planned ard adeled Internal and external aedits to

assure that procedres amd activities comply with the overall o0aity lADr-

ace, fOR) progrm ad to datendne their *ffectiveees. 2)sh S Project -2 18
participant Ahall include in their Oslity Assurance 1 rogru Plan (CapI a
aystsa of planned, periodic audits to provide on ebjective evaluation of the

quality-related ptac-iaee. procedures, instructions, activitie-, m*d itenm

including the review ot donsen a and records to sevsre that the O0 progz is

effective and propoily isplmnted. (3) The audits shall be perfOd it A 18.1

accordance with written procedures "of"g cbeckbiats by appropriately trained

personnel who de not have direct tespaibility for perfoad9g the activities

being audited. (4ladit results shall be documated, reported to. and reviewed 18.1
by responaible wagnant. (3ftYacking system shll be instituted for audit 5 18.1
findings to assure that all findings are appropriately addressed and to
Identify quality trends. 6I)Ail deficiencies, nonconformvnces and potential 1 8.I

quality problea identified during the audit are to be dcucmented and

mnitored ontil verification of effective corrective action is pidn. (?)The 18.1
audited organization *hall describe in a formul report the corrective action
to be taken to address findings, and WhaIl ubait the report to the auditing

organization snd their own responasible anagament.

(8foillowup action, including verification of corrective action or redit A 18.1
of specific Areas, shall be perfors-d.
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1.1 owSI P1101M AUDIS

19)%. MMa PrJeft at peogrim will be executed at the Protect level 189 .1 *
by the %sat- _bneqm*t Project Office ("O) and at the activity level by
individual participating Orgenizationaid Ms upport cintractors.

1.1.1 1*0 AmIS

(10)Tho SA1C/SS Project 0% Deparbit shall deselop a achedla defa" AO 18. I 1
the 1*90 audit. planed *for each fiscal year. (IlI)bi hdl s b 1 18.1 1 *
approved Ad issd by the 1*m0 as an maul planning docnvent. 122)As a .2 18.1 1.2
dzm", 19 shiall audit all IM Project perticipwnta annually. (13)lh A3 18.1 1.2
audits s1hall ooer the anti" scope of the participents' 0A. (14)Aitional 14 18.1 101
audits owl be conducted when a miique need arie r *'Pt an audit is request-
*d by a Participating Orgainistion or WIS Pupprt Cntractor. (IlSartic- 15 18. .1.1
1pstinq Organizations sad VIS Suppo Contractore obell be audited to verify
the effectiveness aNd dequay et loploimrtation of all e1 i ats of their
respective oWPPs ad this OR Plan. (146)Ihes audits will *liminate the ned 6 18. *.11

for Participating Orqaizations or WM Support Contractors to conduct audits

of each other. JI7)Iepresentstive ot the Participating Organizations, or )I7 18. 0.1
Support Contractors, or both my be invited to participate In a 0 audit
when the andited organization' activities are of sutual interest. (lS)COpies 18 NA
of sudit docmem to for the W0 audits hall be sPnt to the audited
organization. (139the 1PO *0hall also conduct internal audits, which cover the NA
canpIete 90 OWP and this OGP. on an Mmel basis. 19

. 14

~~~~~I- a
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1.1.2 P~rTrcrnykum Ocpmmntg sm wms suptO ctacnm AwTIi

(2013ach Participating Organisatioen ad !S 9upport Contractor hall .2
conduct Internal (ori their t on an annual bsis) nd ext-l 0 18*1
Idirect u hcontractorj audits of activities nder Its direct control. but they
will not conduct. *udits of each other. 421)lese audits will be scheduled, 21 18.1 1.2
planned, conducted, and reported as described in their respective C1PPs and
this Quality Asseurance Plan (WIPI. (22)Exteravl and internal audit aheodules, 2 18.1. .2
dates, and changes thereto, shall be sft to the SICj'i S Project 6
Depatt t (k Vetifiation Vivision Managexr. (2l3Audit sachdules shall 23 1 1 2
Identify the date of the audit, the activities to be sadited, ad th 18 . 2
rqetiratJ to which the activitie are to be adited.

1.2 SCUMMWM

424)lnternal and external OR audits, shell be schduled in a fannot that 4 18.1 2
shall provide ooverage WA rooadination with oetoing O program activitie. *

(25lAudita shell be scheduled at a frequency coammnnurate with the status and 125 18.1 2
importance of the activity and shell be initiated early *eouh to vssura
effective OR. (24)6*Aeh ISl Project Participant shall perftor or atrrnqe for 26 15.1 2
annual evaluations of suppliers. (27Tbhis evaluation shall be docutented and 7 * 2
shall take into account, iwere opplicable, 12) review of supplier furnished 18*
docuaents and tcords auch as certificates of coenfornuoe, rcnconforance
aotice-, and corrective actionst (2) r sults of previous source verifications,

audits, and receiving inspections; (3) operating *eperiene of identical or 5 )
similar products furnibhed by the *mae ouppliers and (43 results of audits 1S-

f roe ther sourcea, e.g., customer, AS3, or "PC audits.

I
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1.2.1 n""WL tMM

129) pplicable *elaat ot -a ergw.niation's OiPP shl be audited at
least annually or at leat enoe duarin the lir of the activity, whichever la
shorter. (29) Tho of the audit shall bh totliabed by: eoeaideriaqm the
results of any previous audits, the natyr. and frequency of identified
deficincias sand, any significant changes In personoel, organimation, or In

the Oh progrm.

,28

,29

1.2.2 CXT2PNAL AtmM

(30)Elements of an etxternl orga iistion's O proFgr shall be *udited at
least annually or once durian the lirt of the activity, whiche et la the
shorter period, with the following exceptioa: (31)lf the activity in less then

four months in duration, an audit is Pot reqtired to bh performed unless an

audit in necessary due to the complexity or importance of the activity being

perford.

(32IThe justification for rot perfoaming awdits of vndors whose activities
are less than four months in duration shall bh dacnnntad *ad -pproved by the

responsible OR Manager prior to Isalrlimntation of the activity. (33JA copy of
the documented justification shall be provided to the Yucca Mountain Project

Office K".

1.2.3 JDrFN AMITS

2.,1
:,.,t 2,18.1 2.1

18. 2.1

18 .2.2

18 1.2.2

i .1.2.2

1 .1.2.2

18 1.2

8. .2.r

(34) If more than one purchaser boys frou a single supplier, a purchaser
way aither perform or arrange for an audit of the supplier on behalf of itself

and other purchasers to reduce the nomber of efternal acdits of the supplier.

(353The scope of this audit vhall satisfy the needs of all of the purchasers,

,e34 .15*

I --I -. - - ____ '-a-
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and the audit report sthll be distributed to *11 the pardhamora for who the

audit was oonducted. (301savartheloe, each of the purchaseta relying on the ,6 18. .2.> lsts

results of an audit perfofhed on behalf of ieveral purce are remains I

individually rasponaible for tbe adequac of the audit.

1.3 vmWatcg

Preparation for an audit shall include the itm listed bWlow.

1.3.t a131! PlaN'..

137)Tho auditin organization uiteU develop and doce an audit plan tor .37 18.1 3.1
each audit. (301?ha plan h11 lIdntify the audit Oape, eitoa, at 8 18.1t 3.1

pers 1n activitiee to be audited, Orgo imationa to be notified, pplicble b
docWh.nts, sehaftlo, ad written procnMs or c1eklists.

1. 3.2 PEMSOM

139)Th auditing orgaization DM11 select and &qign auditors tho are 39 18.1 3.2
independent of any direct xeosibility for the perforeence of the activities

that they are to audit. 14O)1 the sut to to be an ineral on, then the 40 18.1 3.2
personnel who ha direct responsiblity for performndg the activitiea to be
audited DM11 not be Involved In the selection of the audits team. 42)Aodit 41 18.1 3.2
personnel shall have sufficient authority and organizational freedom to wake

the audit process meaningful and *ffective. ARM-Aix r detfn* the

requirnta for the qualification of 0R audit peraonel. :51
1,test
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1.3.3 SU TCt1U Or ny ,,./n

(42ln audit team shell be idmitified before the begiling of each audit. 3 32 18. .3
(43119dm tar shall contain oe or wpm auditor and shall he" an individual A 3 18.1 3.3
qualified as a lead auditor who orgenixes and directs the auditb coordinate-
the preparation MA issuance of the audit report, "a evaluatet the reepona.
(443lh. audit temn lead.r ahl identify the tecnleial specialists, if any, 44 18.1 3.3

who will participate In the audit owd Include this iaformation In the audit
plan. (45)Audit te-_ mm ba selected to participate t- audita for tocu Leal ,45 18.1 3.3
consideration paroe 1 shall heve appropriate techical expertise or
experience In the wart being audited. (446l~tIdisciplinery audit tern hall *6 18.1 3.3
be mployed when activities to be audited involve on" than a single technical
area. (479Th. audit tem leader shall ensure that the audit tee_ La prepared A7 18.1 3.3
before the audit begins.

i.4 FM*

* 49J6ldita shall be performed in accoran with written prooedre using ,48 18.1 4
checklists as early in the life of the activity as practical *nd shall be
continued at Inter-le consistent with the schedule for scmplishing the
activity. (491glameta that ae" bere selected tor audit shall be evaluated 49 8.1 4
against specified requiremta incldin a review of corrective actions taken
on deficiencies in the area being audited that were identified during previous
audits. 15O)(bectiva evidenc shell be examined to the depth necessary to 53p 18.1 4
deterline it these slemnta wea adequate for effective control and to deter-
mine whether or not they are being implnmented effectively. Sllhe audit 5 8.1 4
results Phall be docamented by audit personnel and shall be reviewed by mianae-
went having reponsibility for the are audited. (52)Conditione that require 8.1 4
proept corrective action shall be reported imeudiately to the management of
the audited organizat ion. 4531Adit findings will be reviewed with the audited (3 8.1
organizations at a closing meeting.

& - . I. __ -
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1.5 saTwn

454)Th audit rweport sa11 be signed by the audit tem leader rnd should

be ied within 30 calendar day.. (591 Thi report ahall inlude the following
Information, as appropriate:

o Description ot the audit o

o ldentificatlon of the auditorrs.-

o Identification of peraces contacted during audit activities.

o _uery of audit results, Including a Ptatnut of the sffectiveeea

of the OR program elsmnta that waee audited.

o Description of each reported adverse audit finding In sufficiont

detail to enable corrective actioe to be taken' h- the audited
organization.

1.6 PoSt

(563Manament of the audited organization o activity sball imetigate
sdverae audit finding: datermine root caes achedule corrective action,
Including rwsur&* to prevent recurrenoes and, within thirty calendar days of
receipt of the audit report, notify the appropriate organizationa in writing
of action taken or plmind. t57l)Ye adequacy of audit reaponaes shall be
evaluated by or for the auditing organization.

54
-5

lB. .5
lB. .5

56 1 8.1#6

,,57 -5 8.11 6

.5t~
1,25cs1
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1.7 a IftM

(59FolHOW-up action s114e be takmi to determine wetber or not corrective ,8 18. .7
action b-aben accOpliahed am achedeled and sll be verified by the audit-
Ing eG9i-tion. I5S)AMt 4005lya Of audit results PhI be perfored by tbe ,59 18. .7
OR organisation to identity quality tCr . (bO)The reults of the analyi ,60 o8. .7
*hell be reported to responsible _aj.ant for r"view, aasesmafnt, and

aropriate action.

1.1.1 AilTs

(611a a minhasf audit recor aeedb include the followinq: gi1 18. *8

o Identification of the organilstion(al, activities, or Item. audited.
an4 the individsialla) contacted during the auditla).

o Description of any deficiencies, J o. onforwances. and potential

quality problsn identified.

o Audit plans, audit reports, written replies, and the record of

completion of corrective action, and cloae-out of the audit.

1.9.2 ptSp#oLPRCODS

(62)Rocords of personnel qualifications for Auditors and load Auditora 18. 8
performing auditn *sIl be etabliahed mnd saintained by the employer.

9ecords for each Lead Auditor aball be mintained and updated annually. TW

£ I
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2.0 S S ,flZsS

(63)The lsT Project moot program shall be aIppluin ted by indmeprndnt A3 18.
smraeillance activities. 1644Jbe peep... of a urveUsill in to monitor or 6b 18.

dbeerve item or activities to verify c ormfo ce to specified requiromonts.

(GSYhese surv illances shall be conduc ted by the $9O. the Participeting f65 18.2
Organisatione ond the MS Support Contractors, and Uhall be either ochd Iled
or Ilmplronted on a rondos beies.

166)'.asuresn for the surveiloaaoe of sit, Iw etig tion activities shall .66 18.2
be established mad e*e-etad 1I sosocor oso with prscoodaz- prepared by the
organisation perforaing the activity. (67surve llance. shell be scheduled nd 67 18.
conducted bhsed on the activity's relative impact or importance, or both, to
the IEsI Troject. 16)All deficiries, neonconfouncea. and potential 18.
quality problem identified duriaL surveillancea afr to be docmted end
monitored until verification of effective corrective action i made. Spcific
requiramnts applicable to aurveillence activities are as follows:

2.1 PANUI1

(691Surveilisnces are to be performed to written checklists or 69 18 2.1
surveillance plans whenever practical. (701the docurentstion shall identify ;0 18 *21

characteristics. methods, and eeptance criteria, shall provide for recording

objective evidence of results. and acouracy of the equipment neceasery to
perform survaillmnce. (71The specification of acceptance criteria related to 71 18 2.1
surveillances oay be os Simple as 'to verify proper iplementation of

procedures' or 'to verity conforarnce to requiromentar .PP

_ . _ a
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2.2 1r2nO <)

172)Surevllance personel shll not report directly to the iediate 22 18 2.2
supervisors wbo are responsibl, for the work being saveilled.

2.3 1MOVS

173)An a otainaq survllance records sall identify the folloini:` - p 1 2.3

o Itee or octivity.e'

o Date of surveil ,ce, >

o "am of individual perfoamia the suv-eilance .-

o Mdentification of the orgyiuationf(r, aotivitiesr or Item

surveilled, Including the mees or nam of personnel oetacted.

o D ecriJtion of any deficieuwies Poaconmoes, ond potential

quality problem Idetified d.riaq the surveillance. o forwnce

shall be handled ha acordne with the retpirpwents of Section XV or
WI, as aplicable.

surveillance criteria.

o Euipwant used during the survelllancer

o Iesults.

o Acceptance state ON 1-

I - J ~~~- A--
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/MMMM M1 " hlA: Specified limite afined In -odes, atandarda, or o QA
reqpiremant documents placed Oe Characteristics of an Itd, peces., or i
service. Apendix A

/AcESSIM Dwvm.amr (1: the atmmpbereg (2) the land erfact 3) r
waterl 14) ocean. End (S) the portien of tbe litboaphe that is outside the
controlled areas.

,#.crTIVIS tt? AMEcT QUMALM Deed., action., work, or performance of a
specific tu tion or tank. The m OA proqtum apples to activiti.s
affecting the quality of all mte, etrectutee, and eomm.ota leportant to
safety, and to the desiqn and cbaracterisotioe of barrier. important to want.
isolation. ?he activities Include: site cheracterlsticn, facility and
equipment conatruction, facility eperation, parfoiwance confimtion,
perwenent closure, and decontaiatioan and dismantling of surface facilities
as they relate to ites important to safety and barrier. iwportant to _anet
isolation. The Oh L1eel I reqUirMnto of this oa Program apply to all
activities aftecting the quality ot structxete, " en, and _oFponent
important to safety and engineered barriers Important to want. inoletion.
The" activitica Inclsde: designiaw (Includin sch activities as safety
anaiynea, laboratory tenting ot wante pecka" Materials to characterize their
perfonnance, and perfornmce sesseamets), purasing. fabricating, handling,
shipping, storing, cleml, erecting, Instaling, Inapecting, teoting,
operating, Maintaining, Peiring, and idifying. thes types of activities
do not nd to be idontifled am pert of the Q-lint nor do thy reire OR
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level assignmat. Monmer, *ctivitiee related to natural bewlers isoatant
to waste isolation sal be identified and listed on a 04lst. Thee
activitian include: performance asaeem.nts, site charactetization testing,
MA activities that my Impact the waste Isolation capability of the natural
barrier. Eruqp1la am site charecterimatio. activitiee such as e*iploratory
sbaft construction, borehole drilling, and thert activities tbat could
physically or cheically alter properties of the natural barriera in on
adverse my.

wrlTrVI: Jhy gtim oasusiny effort (operation, task, fiiction, or ewriceD
w 1ich Inf luence or affects the mcbievemwt or verification of theobjectives
of the MISI Project m* depicted In the Ms Dictionary.

1* - ItSI Acbminiutrative Fmocedote: An irpilaonting procedkr which
identifies the interface cnol n t bod icthb overn Project-wide systm mod
ar. lopleonted by all Project participants. Phiinistrative procedae that
InpIewent oh requireuntn are identified with a 'o suffix (i.e.-, At 1.0I.

htDml: A planned and docmwinte4 activity performed to detansine by
/investigetion, ermeination, or evaluation of objective owid'ce the adequacy

of and compliance with established procedures, codes, standard., instruction*,
drawings, and other applicable requiromants, and the effectiveness of
ibpIm ntation. An audit should not be confused with surveillance or
inspection activities performed for the sole purpose of process control or
product acceptance.

g.LS-97

I.iI I-I
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CAm icm (OR s=M t Auhntction s 1 tbz not of otteittJW that tbe
nforinstlein ontained within a d Is accurate, plete, nd pri

to the Mr *comibed. Laatioetiein oplbd by o of th
follow" swighet: (1) a atped, initialed, d9ig1ed, and dated docamintg
(2) a *tat__lit by o st c of srain or omgzne ations or (31 Ln
a doain t c so cllre it hictht d th s ae .tu t by tbe rao tig
individual or aetil or A str r a eht be ta or (OR)
r cerd until It hn e ateicted.

,MtxRYSrM: (1) Jofwr tbut my b aiynd eatly vrifid, ad
,that perform a sipl- atioePoc am cneeteo of unts, dm q1i dat-

forest, or Plotingf fd iet p dalyei. (2 A
atte of comad or __uec of *tt"_ et _ x cte to wti.Use

rpoprtbl- reslts Auxiliar motta de not gerte priery data.

/bM M An _at-rll or strucuet that prve or sbte tillUy del yP the
_ * eti ts o ter a rediellcdas

RAMMI An used for cosput-r softuaret 41) The stage of ompttr software
at a etld and reviewed pha" of the software lifelnie: (2) Approved

documentation generated within or as a reault of cospleting a phas. of the
*ottw-e life 4cycle.

,PMorSICKT OF aOm a:P A doosset signed by s authorized LrAdliduil
t cet rtifie, the deg to which itam or services Wet specified require-

wants.~~~~~~~~~~~~~~
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/,lawman0: The act of determining, vrifyin,, aed attestig In "ritiq to
the q"alIficatioJs Of peraau1el, pm....., Pruo.&,re , or Its" In awoogtda
wIth specified guquizeineta.

pI"AcMVmc: Any propotty r attribute of Om itum, proina, c service
that La distinct. describehle, ad meawable.

m*Lcmai. QD t : An itw. satisfyiny an of the following zaeirmnta:

1) Th item Is 1ot subject to design oe specification xeIraisat that
ae unique to IUined eslovio Otapos.. Systemi

2) The Item ia to b erdad fra the efactarerjupplier on the
boa's of speolfinatioe *at forth La the menfactsroes pabliahed
ptoduct description, 1.... catalog.

3) ?be item Is uwed In applicationa otbew thb 39ud foiogic Dispowa
Sytr.

'50*
.2.1.1%9

"I Ut PRXWL vLMDAYTc: Assuran. that a sudal as cbodied In a Om * r
oade is a corect rnpresentntion of tbh proce or system fte whiab it la

LntAnded (MUJG-ff5 Usually a ccaylshed by claslin -ods revolts to (11
physical data, or 42) a verified or wledeted oda designed to perform the

_e. type of analysis qe.g., banchuvzkni witb a validated cods). Peer review

may be used for coda walidatio if it is the only available moens for
validatin, a code.

-a-----
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M a v FrCA?1M: Assuroc that a *omptee and. correctly peto
the opatilong specified In a _denroul ,Pdal (I .-O G). sally

acomplished by cimring cods results to 41) a ban calclation. (2) an
analytical solution or OPPMiMtioe, or (3) A vriftled oe deigned to
perform the sm type of analysis (benchumrijg).

7 M MYN CW TO QUA rT: An all-inclivae tsim ased In referec to any
of the following: feilles., mealtnations, deficimies, defeetive Itos, aid
Pcnconfor__mcs. A significeit ecodition adverse to quality 1. one which, it
not correctd could heat a eerios effect on aofety rt oper bility.

9WNGM"TM "PWW F As se _ or caeter softwar: nl) A syte for
ordatly control of softuare, including mtboda need for labeling. changing,

and stocing software end its aseocisted documentation. 12) The systematic
evaluation, coordination. approval Cr disapproval, sad isplan _tatlon of all
approed changes In an its_ of software after eotablilseFnt of Its
configuration.

poNROqSM ^ ANALYSIS: A uethod by which the of an omit ar
calculated and stpressed in Pssor quantitative wy, e.g., mony lose, deaths.
or quantities of radionuclidas released to the acoaesible eawiromemnt.

ftASNMNTr The cTnt inineent of radioactive waste within a designated

9mtAnMff.T PrMTD OF: Known as the period during the first *everal hundred
years following peon nnt closure of the geologic repository In which redia-
tion and tbhrmal levels wr high and the -ce rtainties of ensuring r pItory
performunce ar greet. voring thl time, special *pb isa Is placed upon the
ability to contain the waste. by waste packsg within an engineered barrior 5P. - .
system. _
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/VACTM, An Organization id cOtract to provids supplies, construetlo", I
or service..

MOUED MA: e srfoa location. which ie to be marked by suitable
nmnmts, that eutand horizontally me Mar than 5 kileers In m y direction

from the outer boundary of the derqrownd facility and the undarlying
subsurface. which La an area that boo been _umittte to use se a geologic

repository Od from wifch incmvatib. activities. ld be restricted

following permna.t closure. The oontrolled area Is also kom, as the sit*.'

90MMSKM POT: A written deacriptiom of au sodifications udaM to the

original code or an eMterallY available existing coda after it lo acqired.

ptAuaCuft MYICN: Ma-at taken to rectify conditions that are adverse to
quality mod, where necessary, to rzulab rptition.

9,5W"OA? 3 DAOTA RWiting data sd to suppot er _acbtsntiate other
existing data.

awmTf1A Eyig opt IRM >CCMMT: Am event or accident scenario which 491 i
e to be considered in the desgn of a Geologe repository.

(6 5101: The act of developing designs tot construction or of analyzing the : 5J
perfozwnce of repository engineered Ptsuoture, Myste', yefonents, mud
natural barriers. Design docou'ntation Includes, but is aot limited to,

drawings, specifications, test plans, design reports, test reports, tem

design descriptions, configuration status listings, dsign Pamela, and

maumals describing coaputer program used for design or pcrfogues analysis.

,.tsn ~ ~~~ -

L - I~~~
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DCSIGQnTIMS Those criteria. PerMmtero. base.. or other delsig reqimmeents
al~m which heb detailed fin i. 1I based.
,ptSTIR OWU t Do0000 rnts. mot dravinge, speaficatioes, and others that
define tocinical requireentsf eto ecture. "wea, end mponants.

vSIQW 1S5S: Technical and _nment prooe that commence with
identificatiog of design input mid that lead to and laciude the Issuance of

deals" eotpt docuents.

EVIAMft A deperture from specified req Irmwenta.

,lspost. TMe action talen to resolve a mnoonatomming ondition mod to
restore acceptable conditiones.

~po~)MOMMT mny written er pictoiad Stor e otn asecrib", defining,
sPeifying reporting, Or aertifying activities, eqixmmentat, proedare or
results. A doceumnt l not oneidered to be Quality Assurance 1 lecord ,ntil
it satisfies the definition of a Quality Assurance Ieoerd as defined In this

DOf: l. U.S. Department of bmew or Its duly authorimed repreeentatiyea.

AMM M DAMEIVR SYSIM: The West. peckage mnd the underground facility.

,.B,01 l7m: Any structure, "at , or compoment identif ed In design
c wints as being a fmnctional pert of the ocIp lted facility.

-T
2ta),

IinL - _________________
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ZXSY2M DM: Deta developed prior t tbe pimlmtatioe of a 10 @R 60,
'upart a *tA progrm by VW6 md its emtrtor, or data developed outaide the

DM repository proyrma, Penh am by oil cooperes, mational laberatori.
universities, or data poblithed in tedmioal or acieititia publicntions.
Watin, data do.. not Include intetton Jhiab Is -c-epted by the ecimntitic

and miieorin omuuauiity - ietslikil d fact. (e.Y., 1igiering bhmvboolk,
density tables, gravitatiosal law, te..).

9nT.NL AMIt: An audit ot thee portsim of miother orymirzetion'. 6O
ptray that is neither under the disuot F sitrol nor within the ori Lhtional
strature tort the anditim oli tioe.

oXMAL 02s816 Jrove design outpa doeclto seed _roa ahmes thereto.

,pllCTUAUL W"tA3MISY1CSt bhee. attributes of a bepoaltory or Its
tuctures, at" d oM_ that d _temine its pertorce with

respect to safety, reliability. opernbility, mod other design otriteri
ostablied In the OCR Prorm or other Federal regulatory ts.

5OMC fd!MrTmV z A system that Is either Intmidad to be uoed tot or my
be d tt the di"pe al t radlowtive wastes In emawad geologic media. A
qeoloqia reaopetory includes the gologic ge1,eitory operaslons aree snd the
portion of the geologic setting that provides Isolation of the radioactive
"ante.

GbOQ1;tC MOSfTltT PEMt106S $Ms A high-level radioactive want- facility
that is pert at a geologic repsitory, Including both sorface mnd aibsurtace
areas, In which waste handling activities ae conducted.

.1f,'1
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,1VORTMfY TO SATM: The" engineered structures, sysem. and e ot
that are essential to the p r c itigatios of nacidant that .ocld

result In a radiation do" to the whole body, or ay otga, of 0.3 rue or

greater at or bond the "eafoot boundary of the wurestricted area at ny tie
vtil the oempletion of perwneant osere.

,pamI TO *AM 1IAFlIM ?b. berriera that osut st the criteria that
d s- long-term perrorence of the engineered and natural barriers to pre-

vent the release of radioneclisde true the sitt to the accessible environment

(i.e. for achieving the powtalowure perfoeo objectives 3n lo0l0, St*pert

rn.

,~a0C1AD la InstrwetIon uwovidad to personel for failniarization with
progrimetia and work-oriented dements appl cable to the aasiqnsd activity.

l-sflC1OR: A person who pertfoms ismpeation activitie, to Verify whether or
not En item or activity entoa to specified reqairmntt.

i1(SrtCICH: Examinaation or _m rsent to verify whether n itte or activity
conforew to specified rquur-ento.

WFMi MOM12 An sodit of those portions of an orgenirUtion's OK progran
that ia retained wider its direct eontrol and with"e Its organizational

structrUe.

DlbtATIM: Inhibiting the transport of radioactive eateriala so that srenta
nd conentrationa of this mteriaLl *ntaring the accessible onvironmant will

be kept within prescribed limits.

£sI 111 * - �
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t mm All-inclusive tarm that La ueed In plece of eay of the followis .
=ptrnm, assembly, m Poinpat, qu"i t, mtterial, small, pert,
s ure, subsesmbly, sbsyst, do stea. wit, mid prototype hard1 e. This
tern include - ti media mad other material, that retain or support data.

.IPFETfl S Quality Assuranc. Records that furnish edl e of the
quality ad ooeletene of det, item. ad activitie. affectinq quality.
All RSMI Project CA Records are classifitd as Lifetime memod.

r7 IALt A tem that Includes item plV may hardware or geologic semplee
either used In or resulting hem sesef r h d dN el"Mnt or site

Investigations co the lISI Project. Mardine mod geologic specimens include
but are ot limited to test appratfs or eopi*pent, special nocleet notarial,
cores, geologic tepl-r, -ter and oe -amles, eta.

_ASURIN am YES Mt1IG Devicee or syatems eed to calibrate, _me ,
gage, test, or Inspect, it order to oentrol or to acquire data to verify
cenfozueic to a specified roqiremiit, or to estublish dbaracter itics or
values not previouly known.

15I1 PPROJCY IPA"fCTPMM: AI all inclusive term used to describe
tgeaerzcally) the varioue orgt istios involved in the Wn5t ?roject. This
term includes the 390, Participeting Ormairations, and M Support
contrators. thes orgenizatic are required to hoe a WO approvd Cuelity
Assure,. Progrm Plan (RPP for the condect of their sctivities.

ISI pTwM PESSEL: All U.S. Departsent of Enoerg Participating
Orgenizations, nd tS Support Contractor personnel Involved in W"mI Project
activities.

r.

L .1 * - in - i - -
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,Pml rrmgm QMLM AS3UM& ?M tM) S b decust . that d..orihes the 1'
planned. systematic quality aasxinee zeqiremamta that are applicable to the

mSit troject.

,iMSI 1 lil ? WMA 6 Sv m ins) DTCTlRatY: A eontrolled
doammot whICh .ablishee a roopt orieted tfroswork for otyga1ing WA
definia work to be acomplished.

1lCUI MRM: A deficiency In characteristics, doaumntation, or pt re
that rendrs the quality of an Item or activity n -er o ndrt-dninat-.

,Ptl RWO M C raWS3S: Postuated failures whieb are iot based on
previcealy cheerved edalt eVr anch"nIsm bet which areas to provide
consrvatisa In safety a...at5.

WTS: "Weade Test Site

"S SUPPT COMPACTOR: Orpenisation that ae di -tly _ndr comtract to
EOt/NV for activiti.. at the IS end etber loc tions.

loaECt~n ZvMEH: Any doaCw1Mted StatMet of tact, other infouMdtion, Oe
record, either quantitative or qualitative, that pertains to the quality of a
item or activity, based on observations, masurvarnts, or teits that can be
verified.

TEM. tM1M Or: Includes the tie dorxis which arrplacarent of watea
=rss any sechequent period before permnant closure durln which the

.placod wastes are retrievable: ad perwmwnt closure, which include sealing
of shaft.
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Review Results Organizaton's Resolution DIspo.
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4 "IMI An aialya sb i d asses, at by _ ixiayu..t oe the scpe, t"a , I Pt'
adequacy mid effectiveness Of Prgit quality achivmmt mnd assurance
activities. Overview aaompoea a effectiveness aaaeasamint, technical
reviews, readijise review., audits, and Surveillances, an appropriate.

/1M: TM person. group, aconmy, agency, or ocporartim that baa or will
hav title to the top"t"o

P9TICIPATrIN OGAIUATIa: fhi tem applies to the following: (13 the
goverIt aqencies euternal to the am, (21 mationel laboratories, mid
(33 orginiaetions pazticipating directly in mSI Project ectivitie..

A peer is a person having techndal epartile in the Pubject Patter to
be reviewed 4or a critical webeet of the awhbeat matter to be reviewed) to a
degree at least equivalent to that -eded tor the original work.

F M PVDt: A docurmnted critical review performed by persuinel who are
independent of those who performed the wom bht %bo hae technical wpextime
at lea-t equivalent to thoae who performed the original work. Peer review.
are In-depth, critical review and eauaion. of et du-e nto, material or data
that require Interpretation or Judgnt to verify or validate anrptions,
pl-n, reaults ot conclusiona or ib n the conclusions, meterial or data con-
tained in a report go beyond the existing state of the art.

, peer review is an ln-depth critique of asauptiona, calculations,
axtrapolations, alternate interpre t Ions, athodology, mnd acceptneoe

criteria swployed, and of conclusion. draw. in the original work. ter

review. confirm the adeqoacy of work. In eontrast to peer review, the term
technical review, refer. to a review to verify eompliance to predetermined

requirementas indbstry stmnderds; or eonian scientific, engineering, and _ -

industry practice. Pa

& - A~~ ..
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'tER aSIVIEW GOU'i A peer review g tow an assIblI of poer represnting
On apPrOPtiate POctCm of INbwledge and empeaxice in the subject wtter to
be reviewed and should vary La site based on the subject watter and Importance
of the subject potter to safety or waste Isolation.

4M RIW tFS".: A docuumntad In-depth report of the proceedings and
findings of a pear review.

PrSHINC ALCXYTs: Shi term aFPUa to tbe p-OCes of deridg
subaystam and component parfoompoa goals frm p erfoance objective.. A
systmtic process of assignig confidence levels with their desired,

sosociatad prftofmane goals for the mised gologic dispoal syste,
subsystems, and oevpmeto.

r6rM0 ai ASSMIMM: hep of quantitatively evaluatig o'nF

and system behavior, relative to oontaizuemt sad Isolation of radioactive
waste, to deteguina compliance with the rumricel criteria associated with 10

CM Part 60.

PE14
MEW acM: She sling of hafts and boholes. Permanent closure

repqr nts the And of active intervntion with respect to the *ngnered
barrier system.

ADEWOAx" awwsimtTQ: Sh progre of tests, *erlsnts, and analyses
that is conducted to evaluate the accuracy and adequacy of the infozuation
used to determine with reasonabl, assmrance that the perfonm objectives
for the period after permanent closure will be not.

I,$-p

I�I - -
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17UaclpAL Iw5TIGAtM (P1): The jAdividmal who ban the technicel

responaLbility for a particular techical task. Thia responi billty include.,

but is not limitad to, plerqing and coat control, the day-to-day technical
direction and control of the item or activity, end the asemibly of a support
teap" to ao-piUsh the itan or activity. This tera my be synonyou with
task leadr or Project engineer depanding upon the 3"NS1 Project Participant.

PRls: A documnt that specifies or describes the my in which a
activity is to be pert ored.

P7IHMR DATA: Information that c be shown to bave b acquired md
controlled in a _wwwr consistent with all applicable Qulity AsO
Level t requiremints Ad Is necessary for the reaolution of the Mc
performmece objectives of t0C6O in accordance with the MSI Project Issues
Resolution Strategy. This inaludea infommotion that has bean qualified aid
accepted in accordance with d1t Project W S.90, 'Acceptance of DVto and
Data Interpretations not Developed Und r the 3015! Project OA "rgr m.-

,PPOC11R3EM DOCUMPT: Purchase requisitions, purch ae orders, letters of
intent. sork authorization letters, drawings, ccntracts, specifications,
instructions, or any document that prowides a swans by which to acquire
possession or ownership of ltem, or right to the ms eo services by pay wnt.

PURCHASER: The organization rs pon ible for the establishment of procur mant
'requirmmnts mnd for the issuance or administration, or both, ot procurement

documents.

/,,-LIST: A liat of geologic r poIltory engineered structures, syatews, and
coponents that have bn determined to be isportant to safety, and engineered
barriers Isportant to mote isolation that mist be covered nnder the CA 5pd_
requirmnta of 10 cR 60, Sbpart G. 1,25'"
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afi rn1Co e for DATA): A Sowel Place inted to provide A desired leSel
of confidence that data - suitable for tbolr intended sea.

ALWICCATIO" PE3SO LI a The characteristics or abilities that are gined /
through educatiem, training, or esprience, which are masured against
e*tablished requirmnts, Such aestatdarda or teats, that qualify sft
individeal to perform a required fanation.

QOIALTIICATIom TwsIT: Domnnetration that an Item aeta design requirents.nt

IaImFD DATA: Data initially collected Onder a 10 C05 50, si0prt G quality
esurme ptog. or existing data quelified In acoord e with pped C ot Goil

this O Plan.

CpnLItIW PPOlu 2: An appro proceduie that has been dwnstrated to _ot
the specified requirplnto for Its Intended purpose

ALM AcTrvITIES LIST: A list of tboe njor activities conducted during

ito characteriration, construction. eperstion.or closere that relate to
natural barriers Isportant to ate Isolastion. Thes activities, which suast
be cowered under the 10 CFR g0, subpart a Oulity Assurance program, include

data gathering, per- forwance *aessumnts, *nd those activities that could
effect a natural barrier's ability to Isolate wate.

QUdAIT ASSUA5M~: All those planned nd systemstic actions that are nece-
srY to prowide adequate confidence that the geologic repository an its
subpystem or subcomponents will perform satisfactorily in service.

I .5 .'-'-'
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Peview Requirements per NNWMIBS/ Rtev. 2 Para No. Pame No. - Coments Acc. Rai Reason Act Rel

AMIfM Aspu9mnu PW: An ndividal ot r other item that bas besen
ad, ompleted, mnd approed Wd that tureiates avid" of (13 the

quality and cospletenes of data fincluding raw datal* iti , Nd activities

offecting quality, (2) domemts prepared d maintained to d_ onstrat/
iMpl-mentation of Onality Aesermnne program (e.., audit, surveillanoe, and
InspectIon repoits): (3) proeeint doounrtws (4) other dcem nt suedh as
plans, eorr pond-noe, dooaentation of tele-one, specification. technical
data, books, _n, papers, photogqrpbs, end data shetm S (51 I such as
smgneti wadisa and (6) other materials that provide dota aid doe nt quality
regardless of the physical tore or Iea eateritic. A Completed roeord Is a
docuent or item (mnd doeoonetation) that will receive so mre entris., whoo
revisions would normally consist of r imams of the doom nq t (or
documantation), and that Is signed and dated by the originator and, as
applicable, by approval persoanel.

Lm an ASSRMI LEVEL I: thee radleloical health and safety related it _
mnd activities that are Iportant to either safety or wmate isolation and that
arm associated with the ability of a geologic necle-r w es r pository to
function In a manner that prevents or ditigates the consequences of a process
or *eent that could cause risk to the radiological health And safety of
the public. Itm WAd activities isportant to safety are those engineered
structures, system, ceiponenta, and related sctivitiea essential to the
prevention or mitigation of on accident that coald result in a raditicn dose
either to the whole body or to mny orgWn of 0.5 rem or -rst-r either at or
beyond the nearest boundary of the unrestricted area at any time until the
cmpletion of the pa nnt closure et the repository. Item and activities
important to waste ieolation ar thoe barrier and related activities which
mset oet the criteria that address post-closure performnce of the ngineered
and netural barriers to inhibit the releas of radlonuTlid Sh criteria
for ites_ or activities Important to safety and waste isolation ar found In _ -
lOMP60, and dOlcF 9l. 12S

A L £ ,a�a a . -
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QUALM JSSURAM ULM 1.: theo activitie sd Item related to the. _ysteem,
atractu"e, ad ompneit whida require a Jeel- of quality a-serace
aufficient to provide for reliability, aniitainability, public and reository
w02t or Ponradiological health and safety, repository sorker radiological
health aN safety and other operational factors that would have an Impact on

ME an*d NVO concerns, and the envixont.

OVALI ASSPM LEVEL III: tboee activities and Itemr not c.llified OR

Lev1es I or II.

00ALf Mm3M> POMM VIM tap)% z be dcumnt that describe. the
organisation's a wality Ass Program, the applicable O requremont., and
deflnes home coplience with the OR criteria will be aooeplished.

F(AZIOWTIf MM: High-Leval West. MM_ and other radioactive intrcils
that are received for woplaament In* a 9ologi9 rpoitery.

p Mss mtVnwt An Independent, ayetimti decwmeted reviw to dotot ni
And infoer aqnagumat of the readinesa to d . from one phase, prrose, or

activity into anotbhr. Ieadines revis am use to coordinat. many .lmants

and provide attention to detail, to tibx that the project is reedy to proceed
to the oeqprehensive review of a total project or a particular -_g ent of the

project.

IFtCr1VTb: Taking delivery of an Item at a designated location.

R3LIAMTLM ANALYSIS: An analysis that autbumtes the reliability of a system
or cmponent

I A 
_____________________________________
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process of restoring a nonconfozmiag dharacteristio to a con-
ditiox suc that t capability ef an Its to fmoction reliably aid safely is
unimpaired, *ven though that Atm stUll does not conform to tb eoriginal

requirment.

AEMPOS7Y: See Geologic Pep oetory Operations Ae.a

ithirmL: TM act of Intentionally rumoring radioactive waste from the
andergqromd location at which the wes had been e~laced previously for
disposal.

J74WOM: Tbe process by Odeb a aendooonforntif item or activity In _nds to
conform to the original reqmirpta by omopletion or crection utilizing
existing approved procedures.

MONT Q A5SS: The right ef a purchaser or dmeignat.4 repteeantative to
mnt-r the prisea of a Supplier for the purpose of inspection, surveillance,

or cuality Assurance adit.

PCMRTO: An account or sequence of a projected cote" of action r atva.

SIlZZIMFTC IUWSSl~hICDO: Any research. e rvivant, test, study, or activity
thst is perforted for the puo of imveetigqtisw the naturel barrier or the

_ n-mads aspects of the geologic repo itory, including the overall design of
the facilities and the waste pachks". this will include, bet will not be
restricted to, all geologic, tectonic, setmoologic, hydrologic, cliantologic,
qeochemical, cheaicel. g ophwyiael, pbhyical, _eomachanical, mechanical,
meteorological, metallurgical. onvironowntal, socioeconomic, and transpor-

tation studies of activities which are perform d for, or in s pport of, the
investieation, eaploration. *it. characterization, devolopmeot of design 1
buses, licensing, constvuction, operation, nonitoring. performnce evaluation

and/or closure of the geologic re itory.

.. ' * _ -



GA COMPUANCE REVIEW CHECKLIST N-OA 030

Pag 16 h5 of 244

Review
Review Results Organization's Resolution DIspo.

Set. - Un~st -
Review Requirerments per NWSl8118-9 Rev. 2 pr NO Para No. - CoAMMents Acc. Rej. Reason Ac. WI

4TERtEyrVC tOIOw: A doe.t which _y be Ised to provide a written record
af the results of scientific inve tlgtions and erpements when the vork
involves a high degree of professional joiwM or trial ond error methods, or
beth. These notebooks my be "d In lie at a technical proe.dur

\WM CC: Th performuane of activities that include but ar not limited to

site characterization, design. fabrication. investigation, Inspection,
nondestrective esmdnatle.n repair, cc installation.

NbtC: Location of the controlled re.

"sTm e""RA mTfOl2Not The progrm of etplosation and research both in the
ldheratory and in the field that to undertaken to eatablish the geologic
conditions and the rangetof ptrmeter. of a prticular sit that are rel nt
to the procedure. wnder 10 CMR rt r 0. fit. characterization includes

borings, surface eecavetione, eWcs tion or exploratory shafts, limited
subeurface lateral excavstione and borings, And In oite testing at depth as
needed to determine the suitability of the site for a geologi! repository. It
does not include preliminary boringe and geophysical testing needed to decide
whether Or not *it characterisation shoUld be WAdertakef.

4MVCInL POCEss: A proces, the results of which are highly dependent on the
control of the process or the sill of the operators, or both, and in which

the specified quality cannot be reodily determined by inspection or teat of
the product.

CILL^"CCUI: 7The act of monitoring or observing to verify whether or not an
item or activity conform, to specified requirements.

. ^st~~~~~1 S' _

I I I - I - d -
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Review

Review Results Organizations Resolution DesPo.

set. - Unset -
Review Requwemenft per NNWSUI88-9 Rev. 2 Parl. No. Pa No Conwnents Acc. Rfea Reason Acc Heel

I MUMW A docmwmnted traoable review performed byqaified9
persOemel who are hadepindmit of who psrfo d the Wbr bet who he

technical expertise at least eqaivlent to the" who performed the original
work. Technical reviews are ia-dep*t. critical revimee, analyses and

evluotion of doommats, _aterial or dots that reqire technical verification
ndor validation for applicability, correctn-es, adequacy mid omopletee.

\S?10: An *l..nt of verification that L- sead to dute-ne the capability

of an item to met specified reqermets by subjectinq the item to a syt of
physical, heamical. enirommntal, or .e"otrag conditions.

'wAMMLTY: The ability to trae the history, application, or location of
n item and like item or activitLis by sean of recorded Identification.

' :AZNM: In-depth instrction. provided to persomiel to develop and
donatrate initial proficiency In the application of selected reipirammts,

vsthods, and pr-cedures, mod to apt to changes La technology, methods, or

jab responsibilitiea.

ACflItY: te aoderyrom stracture, includlqy openings and

backfill Pateriala, but owld" shafts, boreholse, and their seals.

"bSt-AS-IS: A disposition that is pamitted for a nonconforming Item or

service when It cmn be established that the item Is satisfactory for its

intended -es.

"-VmR1nxrI0N Tsh act of reviewing, iopectiag, tetin,, ca.i. suti",
or othe.-is- determning end doc tinq whether or not Item I pro esses,

services, or doeumntt aemform to specified reqiremntr.

\WM: Docmmanted authorization to depart tram specified erqirman.a.

I - a - a- £
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._______________________________ Page 1 o 4Revew
Review Results Organizations Resohution DIsPo.

Sat - Unsat -
Review Requirenients per N1WS1I88-9 Rev. 2 pa No. Par No. - Co ents Acc. Rej Reason Ac. Re

VIWM _M tsEoMzc CWICS rr too : ?be ommisation to which the I
0.S. Oepeztwwnt of bPey. eved Operatios Office (DO/WW, ban asigned the
reao Wiity of ad intrita rnd N ooetiiatt" the activities of various
Participating Orgaisationaid MgS Sqyort Ccntractora associated with the
15S1 Project.

.SM PAC : The waste foum mid *n4 ctaierA, *Melding, peckirg, and
other absorbent imterials iediately surroundig a* indvidual _t
container.

,?%TMATI (O M DS : Validation i- the act of revimim a docmnt ot
document peaqe to enaure it is omplete, autheetiouted, rqwopt ible, mnd
amcrotilmble. _

_~~~~~~~~~~~~~ . _ _ - _
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-_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ Page 168~ of 244

Review
Review Results Organzatioris Resolution DIs0o.

Sat - Unset. -
Review Requirements per NIWS1188-9 Rev. 2 Par. t. Para No. - Comments Acc. Rej Reason Act. Rep

Design inputs include My characteristics and reations of a item or QAPP
55te. Thae inputs Y5t d5p nding on the pplicationi be-Paz, it iA Appendix B
desirabl, to consider at least the following listed Inputs as they apply to
specific At-m. or systen of the repository:

1. Saic functions of each structare eyste, and component.

2. Parforamncn ruquir rwte ouch as I pcity rating and system utput.,

3. Codes. standards, and regulatory requirements Including the applicabl-

lamue, agenda, er both.

4. Design conditions such as pressure, te-perstere, fluid ohemiatry, and

voltage.

S. L-ads such a seismic, wind. thermal, And dynamic.,_.

6. Znviromantal conditions anticipated during storage, cmnstrction, and._-

operation such as pressure, terversture, humidity, corrosiveness, sits

elevation, wind direction, nuclear radiation. electronagnetia

radiation, and duration of exposure.

7. lnterface rqiremants including definition of the fonctional *nd
physical interfaces involving structures, oyatm_, and cmponents.

I -.
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Page Ifig of ZtL4
Review

Review Results Organizations Resolution Chspo.
Sat - Unsat -

Review Requkrenents per Nt91t88-9 Rev. 2 Parm No. Par. No. - Co mwents Acc. Rei Reason Acm Rej

S. "aterial requirants Lacluding suc# item as cmpetibility, -
electrical Insulation pcpertlea, protective coating, and corrosion
resistance.

*. "lechaical requirtmnts eac as vibration, stress, shock, and reactico n
ftcs. .

10. Structural reuirmmtat coveting ud ita s eqaipmnt foundstions
and pipe supports.

11. Hydraulic requirmemnts ouch as pta Pet positive uon bea b

PIPSH) * allow ble presre drope, *nd allowable fluid velocities.

12. Ch-mistry requirements sch as provisions for sampling nd _
limitations on water cebmiutry.

13. flectrical requirmnts such as ource of par, voltge. raceway
requirm _nts, electrical Insuletion, and sotor requikmntw.

14. Layout and Arrayont requirmnts .-

15. Operational requirattets under various conditions as repo itory

startup. nomal repository operation, repository rtgency operaticn,

special or infreqent opertion, system bnoral or _rgenicy
operation, repository entmintion, decoamissioning, and
divmntling.

I - A .1� J - I
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_ Pge 170 ~~~~~~~~~~~~Review

Rwiew Results Organizations Resolution DIsPo.

Sat - Unsat - _
Revew Requirements per _WS__88-9 Re_. 2_ Para to. Pr NoI .NCom v ents Ace. Rej __ason Act. Rel

16. 1natgoomtation and control requremanto including Indicating-
instnumenta, controls, and nlam reqired for operation, testing,
and gainteme. Otbhr repqireints auch as the type of instrument,
installed spares, ge of maeturmnt, and location of indication
are included.

17 Acoest saId hdainistrativa control reqnirza nta for r peaitor(
security.

1S. Pedundancy, diversity, *nd separation reqalrmints of structures,
sytem, and cmomint.

19. Failure *ffecta ruquiraenta of structures, systse, end eomponents
including a definition of thoe Veunta and aocidento that they must
be designed to withstand.

20. eaft requirements including pr-operational *nd aubsequent periodic
in-servies tests mnd the conditious wnder whiA they will be
perfornmd.

21. Pcc-esibility, maintenance, repair, md in-servioo Inspection
requirements for the repoultory including the conditions wnder which
these will be perfornmd.

22. Personnl requiromnts a nd limitations including the qualification
ad number of personnel wullsblii for r pository operation,
maintenance, testing, and Inspection, and radiation owposuret to the
public and repository personnel.

23. Transportability requirouinta sech a* sixr mnd Aipping weight.
limitation, *nd Interstate 0 rv Cro muaissica regulations.

I - a I�I�i --
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Review Results Organizations Resolution DesPo
Sat. - Ulnsat. -

Review Requirenents per MNSIB8-9 Rev. 2 Parm No. Pma. pNO - Comments Acc. Rej. Reason Act. Re_

24. Fire protection or resist(ae "quir -Man

25. Mandltsaq, etora,, cleendjmq, "d shipping reqiierts.

26. other reqiruents to pre e e risk to the health an safety o
the public.

21. Materials, ptoe parts, WAd aqmint suitable for application"

2S. Safety raquirmments for pteveat ig injury to pere onul includisgur
Stm as radiation safety that reatrict the s of dangerc..
sitecrils. eucope provisions fro m ncloseres, and growudi of
electrical *ystm.

29. Quality control and Quality Assurance reqalrammntsC7

30. Reliability ruquirmiments of structuroe, syst-m, and components, .

including their int rections, wbich my lqpeir ft wtiona that ar
Important to safety.

31. Interface requirementa between repository aquipguunt and operation and
nientanance personnel.

32. Requirements for criticality control *nd sceountability of nuclear

oteorials.

- . _ __ _
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page'7 2 of 244
- P 112 ~~~Review

Revkew Results Organizations Resolution Dlspo.

Revfiew lRequirornent5 per NW88M-9 Rev. 2 Pat OPmN - C Unner - Ame |Rej.I |AReaonI%

DIEMX e

wxNVOYC Mt TI QJCA~TI or n"PCT m TES LESI

* 1.0 OEe

21* following am thebfor qualificationofee Reuts porgztbonts Resoltol too
perform lnpection ad testing toe rify Conrornc to O>tirid dtirmsFs
for tho pu" oR RePtabwlty. r ts tpr Ws r qnslifie2 tion of
P-L Peforroin at the teqmieumvtiaotle am ifimd on eTrAoe Do

2.0 VU2TIOM 0ALIFIcAYRas

41)Tbh -_ levels of qualification shl be utilied Aupeqdin on the

cpl-xlty of the runctime involved. f2)Yhe requirats for *eah loeel a

not limting with zeqed to oq istional position or ptoaessiooal *tatus
but, rather, ar limiting with regard to fumetional activities.

1
2

NA

NA

NA

2.1 IZV!L I PEMORMa C"PAMMlTES

M3gA Levl I Person shell be capable of performin, Nd docmenting the
results of inspections or te-ts that am required to be performed is aocor-
dance with doumented poede, acceptance tandards, andor industry prac-

tices as defined in coet's written procedures.

3

-. --
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- Page 73 of 244
Review Results Organization's Resolution DisPo

sat - tmrsat. -_ _
Review Requirements per N&MISe88-9 Rev. 2 p -z NO pam - Comments Acc. Rei Reason Aco. ll-I

2.2 IVL II .M 6M " cwmts. .

M44A Ie I1 person hall have all of the capabiliti s of a Lava! I 4 NA

person for the nsuetion er teot category et clas qtio. 5 W- 5 NA
tionally, a SAvel IX paro shal have dbemntrated capabilities in planming

inspections md taftst In settin up tests, Inclodig preparation and setup of

related equipment. as approp.iate; In supervising and certifying lower level
personel; nd ain - luating the validity and eptshlity of inspection And

teat reslts.

2.3 WI!?. III _ F CAPAI3Il'l

(G)A Level III person shall have ll of the capabilities of a L1eve It 6 NA
person for the InspectIon, teat category or class In question. (7J)n addition, 7 NA
the indlyldual shl als he capable of evaluating the adequacy of specific

progrm used to train and certify Inspection &d test personnel whose

qualifications am covered by this section.

3.0 nATIa oA Eu!RI6 QRLrIaRT *

l4)Thesa education and eoperilnc requiruamnts shll be considered with 8 NA

recognition that other factors oomawrato with the ccmep, colpiexity, or
special nature of the inspection or test activity -y provide ressonable
assurance that a person can coeetantly perfowr a pakticular task. (9lotbhr 9 NA
factors which way demnstrate capebility In a given job are previous

performance or satisfactory oepletion of capability testing. (ll0Ihese 10 NA
factors ad the bheis for their eqnivalanoe *hall be dcumated.

I 1
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Review

Review Resutts Organizations Resolution DtSPO

Set. - Unet. -
Review Requirements per NNWSI188-9 Rev. 2 Prwa. ft Para No0 Comments Acc. Rej. Reason Act. Rel

(i11 3.1 REVM I URKAXI O MOMMIENo P ~Itxn l l NA

o Two years ot related eaeiema. in equivalent la"etion or teftirq
activities or

* High seol Graduation med eiX meutha of related eueience in

equivalent Inspection er testing sctivitiee; er

o Completion ot celleg level wo19 leading to me aemocist. dogree 4 a
related discipline plus three boothe of related epriance In
equivalent Inapection oe testing mtivities.

(121 3.2 lVEL St IePx1 JM D & 12 NA

o One yeer of satimfectory performnee as a level I A" the corta-
spending inspection or test etgoty se cle"; or

o sigh ol gradution plu three year t related eperiece lin
equivalent Inspection or terting actisitl-ee or

o Completion ot college work leng to me aseociate agr in a
related diacipline plea one year et related e4periece In equivalent
inspection or testing activitien: or

o Graduation from a four-year celleg pln six months of related
euperience in equivalent Inspection activitias or testing activities.

l�l -. .I�Iz
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Review
Review Resuts Organizations Resolution Dispo.

set - Unsa_
Review Requirements per EWmsI88-9 Rev. 2 Psa NQ Pam - Comments Acc. Rej. Reason Act. Rel

13) 3.3 ZvEM III Cn M )m mo 13 NA

o six years satisfactory perfomom as a 10"e it Is the Correpondiny
Inspectio or teat Otery or Glass or

o High urkoel gradUatio plow ton yesr of related equerlenua in

eqivlnt inspection or teatiag octivitios# or high beehol
graduation plus *ight ar of eqperience in equivalent inspection of
testing ectiult ea with at leapt two Yeas associated With aucei
facilities or, if Not, at least aefficleat training to be acquainted
with relevant Quality Assemee aspects of a nuclear facility: or

o Cu-plation of Collage leve work ledin to an asociate dqre and
_ ars of related ra i qivalent inspection or tasting

activities with at least two year this -" etXia e &,paciate4 with
nuclear facilities or, If not, at least sufficient training to be
acquainted with the releanlt quality assurance *aspets of a nclear
facility; or

o Graduation from a four-year eelleg plum five leers related eape-
rilnce is equivalent inspetion or testing activities with a lteat
two yers of this eiyeriane associated with uClear facilities or,
It not, at lea1t sufficient tuaining to be acquainted with the
relevant quality assurance aspectn of a nuclear facility.
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Page 176 of 2.44

Review ReQutts Organization's Resolution
Review
PI SPO.

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

Review Requwirements per tN*WS118-9 Rev. 2
set. - I Unsat. -

PM ft. .I Pame NO. - Act.Coevet Acc. IRel. Reason Rel
_______________________________ .I�4-l I-

1.0 OWTcftW.

1.1 auhtLW!m2 i~ouvam

(141TM responsible orqemAatia Shalt damignate the. i1tpection ard teat

activitie that IeIre qualiftied inspection and test personnel *n4 the
minJu qualitication requiremnsb a fog seod petaoanel. (15Fzrther, the
rasponaible oryawization sha1 ietablisb written procedures for the

qualification ot inspection and teat personnel tnd for the eamurance that only
those personnel who ae the established requirenmnta are prtittad to perform
inspection mad test activities. .(16llf a single inepectIon or test requireJ

IMlentstion by a teen or a grup. than personnel o d ot t the
raquirasents of thia section my he wed In date-talimy assignments or in

W itory or equipinot operation, prowidod they _ supervised ocr ovesen by
a qualified individual.

14 NA

15 INA

16 INA

*.2 PEOM sELM

(17)f ronnel selected to perform inspection mad teat activities shall
have the empermence or traising c0,eerat- with the s . osplexity, or

special mature of the activities.

L7 INA

4.3 rlDOCTRI5TO!

41SProviaions *hall be I for the indoctrination of personnel as to the

technical objectives and requirements of the pplcable codeI and standards,
elmnts of the Quality Assurance progrm Plan, and procedures that *ro to be

exployed.

18 INA

& - .1 .8 - .8 - I .-
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Page t.2. of Re2vew

Rev-ew Results Organizations Resolution DIs .o

Review Requirements per NNWSltO8-9 Rev. 2 Pa NM Par. No - Comment Acc. Rei. Reason Ac.. flel

(191 Yb need fot a forml trsi~ni prow shall be determined, and ch % 19 NA
train1ng , tivities shall be Omniucted s required to qualify persoel who
petforn inspection and tests. 420)0*-the-job training shll be included also 20 NA
in the proqrm% with ersasia o.n first-hand eaperience gained tbrough actual
perfoueence of inspectioma and tests. (21)fta iing shal also be provided with 21 NA
regard to those change to the OPt and IWnp.mentI* proceduree that affect
previous training.

4. 5 VTrenm Mz Or IIITM CAPA914TV

(
2
21)Te capabilities of a candidate foe ofrtiticmtion shall be Initily 22 NA

determined by a stitable evaluatien of the cam datel'm esoation, eperience,
training, and either toet reeult- or capability domonatration in accordance

with the orgnization's personel qualification procedure.

4.6 ZVmuMa P

(23)1b- job perforzunce of inspection *nd teat personael sall be 23. NA
revaluat-d at periodic intervals rot to earned three years. (241 eeaiuation 24 NA
shall be by evidence of continued satisfactory porformence or redetormination

of capability. (25Itf during this evaluation or at any other time, it is 25 NA

determined by the responsible organisation that the capabilities of an

individual are not in tccordsnce with qualification requir-emnts specified for
the job, then that person shall be rtmored fre that activity ontil such time

as the required capability h-a been dmnonwtretad. 42GAny person who has not 26 NA
parfonmed inspection or testing activities in his qualified area for a period

of one year shall be tweevluated *nd a redetermintion of their capability _

w de in accordance with the organiation qualification pro dure.

A I 1Ain5
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Page 178 of 244
Review

Review Results Organization's Resolution DItSO
Sat - Unsat -

Review Requirements per NPM9188-9 Rev. 2 Pare. No. Para No - Comnments Acc. Rej. Reason Ace. llej

4,7 CO MU Or 0MlnCM

(271he qalftion of peroomel shall be serttifid in writing In a 27 NA
appropriate form. Including the folle-da Iaformatiot.

o ftployer a anus.

o Identifioetion of ptea being certified.

* Activlti.s certified to pr .

o Deais aged for Certification tbat include. aue factors Sol

- education, *operice. and training Cwehm neeu.ryj.
- Text reault* (tber wplioeblo).
- PeoultC of capwbility dmustratioa.

o Results of periodic .luatioe".

o Results of physical minatio s l(hen ruired).

o Signature of amployer deaignated reprenentati_ who In rzwponalble
for ude certification.

o Datos of certification and certification epiration.

A I
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page 179 Of 244
__ __ _ __ __ _ __ _ __ __ _ __ _ __ __ _ __ _ __ __ _ __ _ __ __ _ __ _ __ __ _ _ , _ ._ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ }age A1 f 4

Fleview
DespoRedew Results Organizations Resolution

Sat. - I Unsat -
Para No. Pa No. - Acc. ReasonReview Renurernents Per NNWS1188-9 Rev. 2 Comments Rei. Ace: Rel- m .~~~l-- -- I-

4.g P1TS!X

(291"m zomponsible .tuiiatje. abell£duentift m any otal pihysical
charactewjatica nedu -in the paeroamma of eacb activity, ImaIuetn~ th0- e
for initial and subse~qunot phyacal e1weinatioea

28 NA

.7

I - A .- �-'----- A - - -



OA COMPUANCE REVIEW CHECKlIST 12NA0

I I -

Review Results Organization's Resolution
Hevtew
DIsIsa

Organizations Resolution Despo
-- I -

I-.-�

Review Requiernents per NNWS1I8f-9 Rev. 2
Sat -_ Unset. -

Pow tre fta-l Nn. - IA IR Li Ari-rAwtnpf RM*rM n
- ,_ - -- ---- . . I I I - ,

APMtX D

mWPMJM. Pt = gaTIMa1Jv10"s Q 1O"sw~rM

nM~o" rto"

l)Thi Appendix provid.. mplified requirements for the qualiflcation of
personnel who perform teqoraphia (RI), I IeIC particle Mp i ultrasonic

(UT?- liquid penatrant f"), * Cdd u orrent (rI), a etron radlogrlphia "Ri),
and l-ak-tentiaq (LT), hieh is hereinafter referred to as nondestruetive
*xamination (IW2DC to verify ecfotrmance to specified rsquirements.

I

1.0 xcMTVsAT

1.1 >PtucaMX VOCUMEM

12)Te Arwriesn Soc iet ot Nondestructive Setiaiq P endad practice No.

SM¶-tC-OA Jbne MO edition, usd its applicable oupple_ nts Wall apply so
requirements to Me personnel covered by this e ction.

NA

NA

NA

2

1.2 ?ROGAM

O3M7he reaponsible organization shall establish written procadure, for the

control and idemnistration of WE personnel training, oemination, and

certification.

3

I . . . . . _L
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Page.±8L of 0 244
Review

Review Results Organization's Resolution Despo
set. - Unset -

Review Requirenents per NNWSfI88-9 Rev. 2 Pare 1b. Pare No. - Com0ents Ace. Re; Reason Acn. Hej

1.3 enyTQh or aw rC m

Sue qualificetion of personnel shall be certified in writing in an
appropriat- fori, including the following lefountions

o ?b.ployer's am.

o Identification of pewrson being certii ed.

o Activities certified to pettron.

o Basis used for certification that includes Bach factors as;

- Siucotion, expecience, and trainwi (when necessaryl.
- Test results (where applicabia).
- Pasults of capability dean~stration.

o Peaults of periodic evaluation.

o Pasults of physical exaninationa (whn requiredi.

o Signature of epplayat' designated to" sentative who i responsible
for such certification.

o Dates of certification mad oertification eapiration.

.1 l 1� A - .& �- a -
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Page 182 of 24 4
Iy *1

Revie Reunts OrnanirafinW-a Ri-cnkifinn
Review
I MtnnR e v i e w R e g u f l s -rj n p g * n q .akn s

Review Renuiremienis ner I*WS11MR-9k Ra 9
�41L L- I tNML -

I%-- 9-- - . ,

. _ _ l_ 
w -

-- - .--. - ~~~~ ~~~1 F " ruj. I uiwa uVU. - %ANTWT1UflI! CC IHe ReasonIAC

1.4 P1S2RL

(411ba reeloible .rpanisation AallU Identify any special physic"l

characteristicsg seeded the Perforwmnce of eech activity, Including the ne

for initial end sausequewt Fhynical examinations.

4 NA

I I I
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _P s ge IJ L I 'A O f 2A 4- .
Review

Review Results Organizationrs Resolution DISPO
S8t. - lUnsatl -

Review Requirements per mmuSte8-9 Rev. 2 peo NO Pa. NO. _ Comwments Acc. Rej Reason Act Rep

>BtX * I APPENDI
E

US?~~ §.ZPlal g

The folloeing is a list of typical O records. .a nAMfclature of the..

-a Vary for each P rtioipeting oxyanitation ad PIM Ppport Contractor. ?b.

Im"I Project retention period ls defined as lifetime I) ORt record. will be

susitted to the Project Records Center by the originating organization of the

record.

1.0 sm OmATMIaq

4 Surveys of the _udergroend facility eucysations, obafts, and bore-

boles referenced to readily identifiable surface featureo.

ov' Description of the _tatialr*ne enomt-red.

o ,.eoloqic WAps and geologic cross section.

o .' Locations and aimnts of seepaq.

o, Instruznmit locations. readings, analysis, end reports for in site

testing.

o Technical sp cifications.

o / sa-ple extraction location Ie_

o / Site Characterization Report. S e

I & as�.s
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_______________________________Page .. IJ Of ZI4.

Review
Review Results organizations Resolution DIsoo.

sat. - Un"set. - _

Review Requiements per NNWSlt88-9 Rev. 2 Para ND Par. tb. - Comments Acc. Rej. Reason Ac.: Rej

1' tawjnrmingtal A"

* eaer rowlew do.s.,tac".

/'Test plns and procedu, Nd reealts thbeof.

O "Data radation. evaluations, anaysos, and repoats for;

- Goiphologyf.,
strratiqrspbv

- Sectonics. -
- Seisietity. -

- l.eom'qiergir

Hydology. -
eochaistry. -

- Climtology *nd "btaoelogy. -

o a awitraowmntal lmqect Statamat'

o gMviromeontal Piport.

2.0 D8a1P2F s *.

o Applicable odes and atsedds d a n design.

o Design drawings.

o Design calculations aed racords ot chdk.

o Approved design change requests.
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Page 185 of 244
Review

Review Results Organizaton's Resolution Dlspo.

Review Requirements per CWASUISS-9 Rev. 2 Sat - P to Comme _ Acc Rej Reason Ac. Rej

* Design deviations.

* tweign reports.

o Design veriticatien data.

o Design-specification. and smand.nts.

o Sfeety analysia report.

o stress repoets for Code ite.

o System descriptions.

* Symtqu process end instrumentation dis.

o Technieal analysis, vle*ioase, and reports.

3.0 PPODS '. PE2pF

o Procurement specifications-.

o Purchase order including im membt ..

4.0 m :tNR m3wt MOMs

Applicable code data reports.

___________________________________________________________ I I . -
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Review

Review Results Organization's Resolution DMmpo.
sat.- Lhsat. -- -_

Review Requirevnts per fWOSIISB-9 Rev. 2 Pare fot Parm. Nto. Con ets Acc. Rej. Reason Ac. l. l

o As-built drsine owl zeordeotes A-built drawin. MAd record

shell CorrectlY Idantify th. installed condition of the its%. it.
type of oa-built drwings id records to be tainmtined aell be
specified).

o Certificate of c1lioe.

* Eddy-curreit e iineztloi final revolts.

o Electricul Control Verification teets reewltm.

o Ferrite teat revolts.

o eat treatmint records.

o LiqUid peetrant eieation finel rvmlta.

o Location of weld filter veterial.

O mgmnetic perticle examination findl result..

o Nsjor defect repair records.

o eaterial properties recorde.

o Nonconforance reports.

o Perfor Mnce teat procodare mnd reeults records.

o Pip% snd fitting location report.

I I
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Reveew
Review Results Organizations Resolution Dispo.

set - Unsat. -Review Requirements per hNWS1IMS-9 Rev. 2 Pat _. Pare No. - CommIets Acc. Rej. Reason Act. Rej

o Pressre toot (hyioetati or pn n tiel.

o Pediogrophs (for in-service inspection appliotions).

o 3sdiograph review records.

o Ultrasonic reamination final regalts.

o Welding proc duroe.

5.0 WStUMAT"I AM CM"IUCrIm MZ5O

5.1 Pf vnm hi w * as . - a

5.2 CIVTL

o Concrete cylinder tost reports *nd charts.

o Concrete design Mdx reports.

o Concrete plaement records.

o Inspection reports for chsnnel presenre tests.

o tbtorial property reports on containent liner and accessories.

o Material property reports an petal contairmot shell snd accessories.

o Hat-risl property reports on reinforcing steel.
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Review

Review Results Organizations Resolution Dhspo.
'sat.- _ _sa _

Review lcquwets per NWS1188-9 Rev. 2 .Para N. Param No. Comments Acc. Rej Reason Acs, Wo

o material proprty "ports on reinforei steel splie sloee material.

o Frocedure for wast* pad" g eel pressure proof test and leak rte

tests WId revults.

o teports of high stremyth bolt torque teetihe.

o Soil compaction test reports.

* location and deecriptioe of structural support sytemm.

O Details, motbod of emplaent, Nd location of seals seed.

5.3 IMMDUZ

o Ferrite test results.

o Beat treatsmnt records.

o Liquid penetrant test final resulto.

o material property records.

O magnetic particle test final re ults.
O major weld repair pre res nd results.

o Radiographs Ifor in-service In pection application).

o Padiograph revie reords. -

_____________________________________________________ *1 - I ... J...II
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Pame J1J8 of>A 24
Revew Results Organizaton's Resolution

Review
Dispo,

Review Requiements per NNW9SOM8-9 Rev. 2
5811.- I IUnsatl. -

P aremb If Parm NO. - Comments AccJ Rej. Reason Av.. I Re
I 4~~~~~~~~1

0

0

"eld location diagram.

"old procedures.

5.4 MBCmlCRL

e ClMening procedues nd ,.rvlts.

o Code date reports.

O installed lifting NWd haning oqipant prCedur, inspection. MA
test date.

O lbrication proondiae.

* Noterial prupertie too".

o pipe And fitting location report.

0

0

0

Pipe hanger and restraint data.

Pressure tast results (hydrostatic or pnermtia .

Safety velve reapn_ toot prTeedures.

I - ..
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_ ~~~~~~~Revevw

SaPReview Resutts Organization's Resolution DISPo.

Review Requirements per NNWS1188-9 Rev. 2 Para NO Para NO Coment Acc. Rej Reason Acn I

5.5 ZACTUCKL Am 1 1 0 10 AmTWL

* Cable pulling tension data.

o Cable separation data.

o Cable splicing prucadure .

o Cable taentnatlng prooedarea.

o Certified cable teat reports.

o Palsy teat procedur.

o Volt.9 . breakdown toet reselto an liquid inaulation.

5.6 GmLm

o A-built drawing. Wd recorzds1

o Sinal inspection raports and reeasle9.,a-

o Nohconforsne reports. _

o Specifications and drtaings.-

o Details of equipumnt. methods, progress, *nd sequece of work.

o Construction problm. \ -_

. I I I ., III
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Revoew

-Review Results Organizations Resolution Dispo.
Set - Uonsat. - ___

Review Requirements per NNWSU/88-9 Rev. 2 Para NO Par l*. - Comments Acc. Reji. Reason Aco. Hee

o Aewalws conditions Oaftoontered

6.0 PM-OPYERRaIM MD ffsna-e? YES rma

o Antonut notgaley power awmeet" transfer pCOOedsres pnd reults.

o rnal systw% adj"Knout dsta.

o pressare test results (hydtrotatio or peeemmtic).

* Instr~ownt &,ter-tian ert (AC system and lnerters test
proteidres and reports.

o Offsit. power 000C egisum prooe&tree and test rports.

o Onsite mrgency powr sorc energiuing prooedure arm test reports.

o PCree-partional test pI ere nd A esults.

7.0 0CPVMI REOO

o Reoords -Ad dri Chinges that identity repoeitory dasig.
mdifctlc-t Made to syet- -od eqirmunt, described in the Fial

Safety Analysis Report.

O Padioctie sto Inventory, eaplaoment location, and trans fer
records.

I I I I I I I
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.Review
Review Results Orgenizations Resolution DeSPO.

set. - Unmsat. -
Review Requirements per NMWS1180-9 Rev. 2 Par ". Para. NO Comments Acc. Rej Reason Aco. Rej

o Offaite envim mrital mnitociog euzway cozd.

o "&Pt- apiwat recOr&..

o 3epository redistios ad contaiination ontoem results.

o aadidtion esposur. records for individuals enterin radiation control
areas.

o Records of gaseou and liquid radioactive material released to the
eiwirorm"Ont.

* Records of transient or speotieona cycles for those re Itory
em pmm to designed for a limited am br of trnwients or cycles.

o ?roining and qualification records for mbera ofthe repository
operating staff.

o In-servica inspection recrd.

o Records of reviews perforsud for changes wade to procedures or
eqIpi nt, or review of testo end experiments.

o Insting minutes of the Repoeitory Nfuclear Safety Caiittet and
lonsee fnuclear review boad.

o Surveillance activities, inspections, and calibrations required by
the tech nical docarents.

o Records of repository tests nd uperiiiwts.

I - £ I. - I.
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Review

Review Results Organizations Resolution Dispo.
Set. - Unsat.

Review Requirements per MMS188-9 Rev. 2 Pat NO. Pam NO. - Comments Am Rei Reason Aco. Rel

o 0Oanges Ptede to Operatift Procedures..

o Sealed orCeC leak-taft revalts.

o Records of annual physical Inventory of *11 sealed source material.

o logs of repository operation.

* Pocotdo and logo of Pelitenmeno octivitile. inspection, rupeir,. and
replacement of principal itm of stracturre, system, ad cempc tso

o Operational, shift supervisor, and control-roaw loy*.

o Licensee event reports.

o Fire protection records.

o Noneconformance reports.

o PRpository eqiipIunt operations imatrectioer.

o Security plan And procedures.

o bmergency plan sad procedures.

o OQality Assurance and Quality Control Mmemals.

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

L I .1 1 I £
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Review

Review Results Organizations Resolution DIsPo.

sat. - Unsat. -
Review Requirements per NtWSII89 Rev. 2 Pa NO. raI No. - Comlent Acc. Rai Reason Act- Re

o Applicable ror noted In othbr section of this effedix for omy
wedirication or me constzuotion applicable to structaces, syatm,
or omponents.

o Evaluation et reaults of repotale safety concern* en rWired by
reglatione.

* Annual environntal opertIng report.

o Annual repository operating report.

* Location and description of dwterinqg ystem.

I-.1
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Review

Review Results Organization's Resolution DNspo.
sat. - Unset. - _

Review Requirements per NWiIt88s 9 Rev. 2 Par& No Par. No. - Comments Acc. Rei Reason Ace. Rel

AppnTIx r

PaoIIMhDMM FM ?a 0L!?1C!M or Comm MSSPAI
P"DWN AM? ?SW t_15 s ~~~~~~~~~~~~~~~~~~- allm wt

1.0 ULMMM

Thir Appendix provide repimmnts for the qualification of ead Audit-

ors. A lead Auditor orgitue. and direots audits, reports audit findings, "d
evlate* correctly. actiou. This Appendix als provide. 'plifled

rqulrants for the qualifloatloes of individuals, henceforth referred to as
Auditors, who participate in sm audit, such an technical specialists,

_ tnagement repr sentative., "d suitors-ia.trainimng.

I1)b responsible auditing organization shall establish the audlt p- 1.
sannel qual flcstions _ed the requizuments for tbe e of teceical special-

Lots to seoe<pisb the auditing of Dualfty Assurace progreq. (21Persnn 1.
selected for Quallty Assume auditing asslgements shall have experiece or

training camuesurate with the sope, oepleidty, or special Datur of the

activities to be audited. (31AuItos either shall bhv or shall be given ,

appropriate training or orientation to develop their cempetence to perfom
required audits. The capeteace of personnel to perfom tie various auditing
functions shall be developed by oe or ware of the authods listed below.

I I I I I I
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Review
Review Results Organizations Resolution Dispo.

Sat - Utnt- ._
Review Requirements per NmoWSlte8-9 Rev. 2 Pare. P. Para No. - Comments Acc. Reo Reason Aci Rep

I,.",f
X .1.1 OuRtMATI

(oleonmttiou to provide a oer" knowledge and underratmidia of th 4,, 11 1
dA t mid the auditing orgmIsatimos p'ooedure. ftr iaplmenting modit-
"a reportig zooIls..

(SITraining progr to Poovide gina and specialized training In it 5 1 .
perfomnae. (6 Gmneral training datll Include f 1tala, Objectives, 6 1.1.
charecteristics, rgafuhation, performance. md zesulta ot qulity auditing.
(71specialized tzoining a11 include ytbcds of inimg, questioning, 7 1.1.
evaluating, mod doonting I aspecific audit Itm mid _1thod of cloing adit
findings.

1.1.3 ON-m-xm-mTufm

(B3On-the-job training, guidece, mid eemling _ider the direct per- 8 1.
vision of a load Auditor. (91luc trainin aol l include pt-minq, performing. 9 - 11.t
rporting, mid follow-up action Involved In conducting .uditm.

1.2 0"AWFICapz OFW tAM N m

(lOJAn Individual shall amet the requixmnts listed below before being 1G 1.2
designated a Lead Anditozi

1.2.1 COMMICATION SKIIS

ll1Sbe prospective toed Alditoer datll bae the capability to comme ieta, l' 1.2.
effectively, both orally ind In writing. (121he" skills shall be attested to 12' 1.2. 2 -

in writing by the Lead A1ditor'as eployer.



N-OA- 030
OA COMPUIANCE REVIEW CHECKUST 12188

Page 197 of 244

Review
Review Results Organizatons Resolution DIsPo.

Sat - Linsat -
Review Requirements per NNWS1I8-9 Rev. 2 Paa NO. Para. NO. - Comwnents Acc. Rej. Reason Act Rej

1.2.2 ymaiifm

(l3Irroemectie Lsead Auditor. shall he treai, to the otset eY 1. .2
to miser their Om" ence in muditimg skills. (l4)?raining in the folleoing 1k 1. .2
ereas hahll b% givn based _pm yanageent eveluation of the particular needs
of each proMpecStivO Led AUditors

O Pziwledqe mid Inderstmidinq of this docamet, 10 CM Part 60, Wd

Other reclear mdor VI related oe., atdards, regulations, and
reguintory Taidee, as iptXcabl. to the vomi ftoject.

o Gernerl .tructure of Ouelity Asut pregr md applicable -
elevet as defined IA this dacmt.

o Auditing toehnique of exmining, queetioing, evaluating. nd
reportig, methods ot identifying mi following fp on corrective
action item: md celosing oet adit findir a.

* Audit planning in the ftmctions related to quality for the following
activities: site characterietion (scientific inveetigatioan),
design, purchasing, ftbricstion, handling, stipping, storm"e,
cleaning, rection, installation, inspection, testing, statistics,
nondestructive examination, smintenance, repeir, operation.
smdification of nuclear facilities or associated cosponents, *nd
safety aspects ot the nuclear facility.

o On-the-job training to in de applil hle oleents of tbe audit

progra.
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Review

Review Results Organzatiows Resolution Dispo.
Sat - _n_ _ _

Review Requirements per NW*MW 88-9 Rev. 2 r p - Coments Ace. Rei Reason Act. 1

1.2.3 Arz PFARTCW ATZcn

(15The prospective Lad Am~tee sha1111 bha participated in a Minie of IY. 1. ,3

five Quality assets- audits within a period of time oft to Snceed three

years prior to the date of qualifimtion. (1610ne of the audit* shall be a 16 1. .3

nuclear Quality Assurance audit that OMl be d within the year prior to

qualification.

1.2.4 ZYaT IH

(17)The proapective Le"d hditot shall pass an eaminetion that shall eval- ir 1. .4

uate his cmprehension of mnd ability to alty the body of knowlede Illti-

tied In Paragraph 1.2.2 -1 _e. 419)lhe teat pay be oral. written, practical, 18 1. 2.4

or any ombination of the three types. 1193If ay portion of the erminatlo 19 1. ,4

Is oral, written dCuaeuntion of the oral eamminetion quetleone/content shall
be weintalned. 120)Whe develoan wed administration of the tauam tion shall 20,. 1.2 4

be In aaoordmi with taragrp 1.4 of this section.

1.3 t SUM or atSP l~fIcAT

1.3.1 W ?UMI or t"MICIOICT

12111ied Auditors shall _intaia their potialency through regular and 21 1.3 1
active participetion in the audit pCess review mnd study of codea,

standards, procedures, intructions, M other docawants related to quality
assurance program and program auditAng; md participation in training

progr_ * Baed on aumual assessment. _ zagament ay errand the qnalifica-

tion. require retraining, or require requalificetion. (22)TYhee evaluations 22Y 1. .1

shall be documented. -

I . <.~~~~~~~~~~~~~~~~~~~~~~~~~~~,<.1%
L . - J. .I . II I
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Review

Review Results Organhrations Resolution Dispo
set - Lnsat_ -

Review Requwrements per ?NWSIMSS-9 Rev. 2 PaTa No. ParaL N. - comvs t Acc. Rol Reason Ace. Rel

1.3.2 ALWr1?TcW _

(23)Lead Auditors who fall to _ajatala their profiaieney for a period of 23 - 1.3 2
two year, or war shall require raquelflatlon. 124)hRsqullfication s1all 24,- 1.3
Include retraining in somordance with the aeqrwznts of Paragraph 1.2.2 of
this section, rewasmnetioa occordane with Paragraph 1.4.2, and perticipa-
tion ** on Auditor In at least o nuclear Cuelity Assurance adit.

1.4 SSS 1

1.4.1 C LAW NAL ISB1UT!.

(25)tTrainig of auditors shall be the respeasibility ot te splover. 25 " 1.4.
126ITbe resPMnsible auditin organization sr l 26- 1.4.

who are independent of my direct redpanaibility for the perfoue_ et the
activities that they will audit. (27JTbe Lead Andilto shall, prior to 27 1.4.
cinemcig t the audit, eeonur that aosigned personuel collectively have

*merience or training oammemorate with the scope, omipleidty, or pcil.
natur, of the activities to be audited.

1.4.2 OUNTCATIOM EDUTIC

4253Tho developmet and admiistration of the _sination for a Lad 28 - 1.4.
Auditor req"ied by Paragraph 1.2.4 io the responsibility of the employer.
1293The employer way delegate this activity to an Independent certifying 29' 1.4.
agency, but shall retain re sposibility for confome to this doomwnt of
the ewmminetion and Its s&PinIstration. (3011integrity of the eziation shall 30' 1.4
be stintained by the emloyer or certifying agency thraugh appropriate

confidentiallty of filel and. where applicable, proctoring of exaeinstion.
(31Cople of the objective evidence regarding the type or type* wed ontent 31 1.4 - -

of theb azamamation or sinmnations shll be retained by the unplayr .
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Orannization's Resolution
Review

isno.Review Results
- . . . - - - - -~roaezaion Resolution Desn

Review Reclurevnents Per NNJWS1188-9 Rev. 2 jairs flLM - el�&_ I.r L;~ I C9:^e__ A- Rej
- .p~~~~~....z--- I - - - I - .U. I2J -

132)tac% Lead hAitot Omita be certified by his empoyer as bela,
qualified to load audits. As a minlams this oasttifiatieun qWal dA- notthe

following:

o biupioyes a nav.-

o Lead A sdito zs wn.

o Date of ceutlficatlon og tucartifiestios.

* Bas.is Of qualification (i.e., edascatio., *"climcs. omuicatloo

o Signature of GMIOYWB' daelgnated rapresautation VIM Ine reoponsilabi
fog such certification.I

.5 p

L�.A
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Review Re""s IOrganizations Resokition
Review
D'sPo.

Review Requirements per t1tWSI/88-9 Rev. 2
sac. -_ kh"91t- -

Para NO. I Pare NO. - CommN""ts AeCciRel

_ .

Ac .Reason Reg
4 4. 4--#4

t aX

_1I FM 0mOffo gzysme~rMs VA "a?
UN" A OR ?60M IthD TO 3MOM PS - 10 aR 60. BUArt C

1.0 tMUS

This Pendix provides t"he requwonts for the qualifioatlon of exist
data, that will be aeeded to support a licene application, which be not

been Initially generated _eder a OR Protran mmsIng the requires of

100560, subpart G.

2.0 ME. S ttlR I ;10 OF MISTI DAT?.

2.1 (11Four Pothods or cotbinationa of Pothods are ee tabl for the process

of qualifying existi ata:

I--

5p~)

2. .

2.

2.1

2.1

2.

1.1f

a. (217he execut ion ot the peer review proce in accordanoe with the
reqniremots of ?ppendiz J of this ORt Plan.

b. (l3)" use of corroborating data which Is defined as existing data

Used to support or substantiate other exieting date. Intre
drawn to corroborate the existing data shell be clearly identified,

jutified, and doc ted. (4)Th. level of confidence essociated with
corroborating data is related to the quality of the progrm, r

which it was developed and the nm cr of independent data sets.
(5The awant of coroborating data needed shall be dealt with on a
case-by-case basis La the docunted reviews for qualification.

3-

4-

5-
.
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Review

Review ReSults Organizations Resolution D'sPo.
set.- knsat.-

Review Reqiements per HNWSIIBS-9 Rev. 2 Pam b Pam to- Comments Aec. Pea Reason Acc Rel

c. (4)1%. mm of eonfimtory tooting which is daf eed a testing 6% 2.1
conducted rIed a lo0If, supart a O program which inwetiqatee
the proprties of Interest (e.g. physial, chemiel, geologi
_ocitanical) of an eaisting data bose. (710-e eample of confirmatory 7 / 2. 1

tooting in tasting conducted under the asom * ewizommontal condition.
and vith similar or the em preaudearee. toot mteria, and equipant
as the original test which genrated the eriating data. 18nother A ' 2.1
type of confizwitoxy testing ia testing oedacteed by dirferen test
wathods end equipment bat which ,till investigatea the sam parmter

of interest. (9)T%. mot of coafirxatoxy tooting rewired sbal be 9 - 2.1
dealt with on a cae-by-came basis in the documantod review for
quallfication.

d. 4l0)DI mstrating that the existing data was collected wider a Ot 10 2.1
progran which to equialent to* a 10 CP 60, Subpert a o progran.

3.0 SMM109 MId DOMCMieRf OF QOALFTC?1 tM

3.14111Mhen the methods indicated in Sections 2.1b, 2.1c, *nd 2.1d are I1'- 3.1
utillred to qualify existing data, a t eonical review shall be conducted to

eort the quality of the dats.
412)Mdditional confidence/credibility an be achieved when a owbinatlon ofl 12- 3.1

mathods is loed.

3.2 (l31Docasentation of the decision process shall provide an aditable trall 13 e 3.2
of all factors seed in arriving at the choice of the qnalification Pathod(s), /
and the decision ag to the qualification of the existing data. (14)The leve 14 3.2
of confidenc in the existing data Shall be c nanurate with the intended use
of the data. (l3)Attributes which shall be considered in the qualification 15' 3.2
process are:

_~~~~~~ -,
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Page 7n3 of 2AL

Review Results Orgenizations Resolution Revew
set. - IUnsat. -

Review Requirements per lMlWS1O8-9 Rev. 2 lPaa NI Para No. - Cornns IAa:Rej Reason.

Oalifications of peesrneel or orgi isations qDaerating the datA are
coparable to qualificetioe raequiramnts of persowuiel qeratina

similar data onder the apoe 10 Cb 0, Se*part C program.

b. The techilcal adequacy of sepipmt an d procedures used to collect.
and snalyxe the data.

c. The *xtent to which the data demonstrate the properties of interest
(e.q., physical, Chemical, geologic. chanical).

d. The emavironweetal conditions wider which the data wore obtained If,

garmae to the quality of data.

e. The quality and reliability of the amasureent control program wnder.

which the data were gwerateed.

r. The extent to which conditions r which the datewere gpee tad-

my partially met Sityart a.

9. Prior uses of the date and *sooelated verification processes. _

h. Prior peer or other professional reviws of the data and their-

results.

i. Extent and reliability of the docmantation associated with the data. -

j E tent nd quality of corrcborating data or confirmatory testingf

results.

k. ?he degre. to which independent auditr of the process that qenersted o
the data were conducted. I tI

I -
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Raview Resuls Organratiens Resokution
Review
DsPO.

- U-- 4-I-. I--,--

Review Requirements per NWSItf8O-9 Rev. 2
Sat - I Unsat -

PWa No. PareF No. - AmeCommets set I leason Act IRel._ |4 I 4-

1. The exportance ef the dato to *howl" that the pro d rpositoy

design emots the perfoam e obejetisus of 10 CP 60, a.*art E.

M. Neplication of test esIts. -

"ote: Additional guidance related to this mubject cmi be found In Mw1mr12 -

*CUALMFICKICK or EISNG DA MOR -IRY 1 UfLtUR OM MOS1MN:S"
(February, le81.

I

W
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Review Requirements per ^IrWSI?8-9 Rev. 2

I

Arpn= a

Proird"W FM~ CMuMM OWmmM MW To XbIUM A

this sgrpendix pvavide detalled m~qoigmmot fEve the dwI-IF mt.
Oftiftaeanoe. mod Poeity of es putar eaftwsre. it swyppl ts setles. 11 of
"his OR plan and imball be Used in eenlanctle* with that seetle".

flS2b vmere" of this appendim ise to esteabls reqnetzsints Oer the
deveiepeAnt, MMe9MM.ft, emta.1. ad deemmeutlatim of softgars used to
MOPatt t"a TOWAc sh"Otais Project. vineh attat"Puent or seftw~ze quality ise

deP-adeait on the emntxol *f the entire eaftuare devIopuerm pram.ss. and to
pot S0asered eolely by SIrmefetie" and test of the 614 'pledeet. fl)Thiappyendix
Pteesceibos appropriaet Oyetm.tie Preeto" that Owl$g

I 1eo

2.

3 1

USGS summarizes sentences 2 ane
3 with the vore seneric statew
"These requiresentl are intend
to insure software quality and
to satisfy existing regulation
and guidelines issued by the M
The NNWSI/88-9 sentences 2 and
3 are applicable principally t,
software development and not,
for example, to acquire ooftwal

t:

I
* Weduc the ifLellihed Of detfects enteriu ese-table Oged drg

develegmmnt.

* rensu that the mrd pnexwt mewets the r'"i"ats of t its Ainteded
applicatle".

* Pedoce the iike~lule that detects Will be istredkoed itO .exeutdble
ende duri fig lat mIstumunoe and modifteetles.

I.
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2.0 A1?uena"

(4)!he dftalid 2qUMrnutf set beth AA this OPPMi aI1a to templtr
Reftware usewod to re or aaipulate data which i Used dIJtdtly In site
characterisatief, mnd the design, mialysis. Perasnes aa -st. mmd
sperantio of repoetory *twtures, *yst-* end e0ponets. (SJ)be ertert to
Uhleb tbhee requiremts applY Is "relted to the atweb, .mplIdty, m*d
Importmnes of the ottwr asplieatice. (6)!e epplIcation of specifia
requirerusntA osb be p-rescrhed IsP1Mhfs) far softwr- quatY s- WA'
In "rittur polclis and peocedares.

3.0 TOM S MWV411

Swl WAd defieitiona for MM2 Proect wre ae revtaia iA
Aopendix A to this R Plra.

4.0 SOMM iat CT=

(7)orymizationa jepimentiwp software dale -lop t acivUities hAbll Adho"
to a soettare llf eyal. Model that require. that software d-lop-,t or
acquisition poceed In a traceble. planned, mid orderly summer. f(WTb.
relative mpDU s peced sdac pha" Of the software dm lat cycle Wil
depend an the aUrel and warpleity of the softw bet"y de-loped.

(9) EAch phas, of the poftware dopaw, cil shel Provide specific
attribetoa that sball be Incolyorated into wetificatice mad vaidatice,
activities. (101 The decinntatioe for c photo of the software devleyreet
cycle shell be reviewed mid -pIIvI as specified la eab eryamisatic,'
softwr O plm,. (10i)A -ample of such midal Is dsecrbed belowt

4

5

6

2.0

2.0

2.0

4.1

4.1

4.1

4.1

4.0

Review IALI Resotution I, ' I _
S~ 3

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

.,USGS defines the term "defect'
"functional requirevents", and
"software lifecycle" that are
are not defined In Appendix A
of the QAPP.

0

.7

8

9

10

11

.1 - � - - a -- -
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12tl2)2bea. 2 ajmtiinm of the ..*bow. lito OYd to the dewslapmat madI.c
wm ag the vottwaso oball be so dom.ghbed to the so.uwea gesity emea
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__________ __________ __________Page M &D of Z§L..
I ~~~~~~~~~~~~~~ReviewI ~~~Review Remitsa organization's Resofution Dwispo.

Review Requirements Mrw N#WSMS8-9 Rev. 2 Pare ft I Par.. ftk - Commoents Ac~e. RI Reason Ac ~

IS-1. 53

4.1.1 (23)A sofbwmre 0% Pirn shell be pFwPsud tot O'ch Poftvwmm dve"in'e~t/
appllostinef effect at the stamt of the poftuare life ojole. (24)-dn plAN Me
be prepuze indiLpiahmly oer eo yleos of softbmee or "Y .dst am a 9ameTIe
a,.- --t to be mapplid to all softwmre prepared within an oequmisatI00. (3)
fte aefowum. C^ plan shal idtifts

* the *oftueze PRe't to %&IC% It qplies.

* Tb. "p,,i,,tijn5 Eepponefble for softmar, qeualty md their tanksa
mmA 202poneibilties.

* PAqmaire4doommatstlf.

*, The requIred aeftuese NGeIm.-

13
14

15

4.0
4.0

4.0

4.0

4.0
4.1

4.1.2

41)The inoftumre 0% IPluM sob ld zefi.m ue my Vtft dsrda. oO eyWW tMV
teebmiquaes or metbodoloVISM shich gEIft the soft"We. dweliM-t. Sod
damoribe methods to ammon sompummeeto the son.

16

4.1.2 (17 witin the soft e 9 pumsoftae Uteopo -Bym Hi shell be
d-wedhed. (IS)rtush partieipat shAl Pee t the speonl SO tsoftane l
eontrol* ftr their OR 2Iatiol in their softwr OR run. (191b. fofloing
lifecyclx elam a al aply. a Wpupeinte, foe the sifia lifecycly
M1del defined, interpreted. ad deaibed la each oge0miseumt soitmiue as

4.1.2.1 RAdqaiuumta Phase

(2ODwarcbm this ,Fba requlzmto that Hertain be tf iauaty,
peufoine. dosign eoestreifte. ttriiita, a" axteml intarfIoe. of the

17
18
19

USCS initiates the software
development lifecycle with a
"Concepts Exploration Phase"
in accordance with ANSIIIEEE
Std 729-1983, Sec 5.0.

20

I a~~
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T__________ ~~~~PR" 2Dl- ZAA--~~~~~~~~~~~~~~~ Revoew

sat~~~R L5k"S owzt X

Revuirew meKnw per NNWSt88-9 Rev. 2 Paa. - I|ara. t - CM""Amcftj | Reason ;- Re,

cowpleted eoftwmwe fall2 ba spesified, dmminvtod. d "voiewed. 2tiibove 21 4. * 1 2
qammIeonto *.seall powe.- the ftleisg characteristicls:

* A formt and isage, that Aa mertood by the psom sing

oepeination aid the nwr.

* Muregh detail to allm for sbjective vociffotlem.

* Mequate defigition to proide for the maspm. of the .ortware to
the Iduft"i.d laput data.

* The _Saf tlae beaOsaay to dosfgn the moftwere without resodblog
the seftmze design Itself.

4.1.2.2 Vasig. tes

(22) aim the designi Phase a moftet. design based an the woqsirinats 22 4.1.3
shall be spacified, docmted, and SystmtIMSUy viewed. 123)Tbe design 23 4.1.3
shall opecify the overall atructueo foontrol od data fiov), &id the seduction
of the verall aztetoe, Date physical solutions falgoritbm, equations.

eettol oglee, and data striatera). (20lha derigs my _emositato the 24 4.1-3
sodifiestion, of the requirements docuentation.

(251sDei% phas war4f4iatiom mmd yauid et actvitlties dubrig tb" phase 25 4.1.3
s11 eosist oft

* hoe generation of design-based test _aes.

* the review MAd anltsio at the software design.

* Tte verification of the softwm design. .

_ _ _

- - -
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set w- I p2nsat RReview Requiremnents per NNWSI188-9 Rev. 2 No. Pa No. - ______m___Am__e__I Reason

4.1.2.3 Zndormetation ftaes

5b, 55

(2o1Dmd~~y this phase the & .iu omitl be ti neolated inte a ,.oqmmdaq
lesgomse and the Suplemmntei sMftsld! shell be I'9 d-pgS (27Caly alsa, If
any. desiln Issues *Mel he esoiaed at this Ofte.

26
27

(25)Y"Ification and validation activities durin this phse shell consist 28
ofs

* "A. possible aftaititiaef of test omsee essmse dae to design
-- ue% -t 05 .

* Inme xamskhtief at smre cods Isatifts to mssers , oa to sedia
stesdrd MA4 - .veti

4.1.2.4 Testing bhese

4.1.4
4.1.4

4.1.4

4.1.5'
4.1.5

IRS)Durbq the teeting plese the dusign so AMplmented In seds shal be
.1eaois-d by exaei iag the test me.. (0)?aLUu to _eaeelrUy execte the
test easse -y euI the mdifiestien of the ae~erumvU, the dAmigm, tbs
bVi-lntatiam, or the test plrs and test base".

(3PlVrmifieation A vsldation activities dusin this base oAd-u consist
ofs

* mm wmliustioe of the emplated mortuart to assure sdewoee to the
o .t

29
30

31 1 4.1.5

a ae prepaatiso of a xupt on the Agmlts of softu.re verifiemtiee
ad validation.

A I I m



I4-A-030IOA COMPLIANCE REVIEW CHECKLIST . 12108

pae 4 " of 244

. .e .. _o_ Revsew
Review Resuts orgartizations Resolion DXspo.

Review Requirewoh per NNWSIMB-9 Rev. 2 Pa et -I|am ph. _ _ovef Intte I Reason Ac 4j

4.1.2.5 lastalletiotn an chockut "a"e

(32mrutsi this Jbe the mofteurm beam.s pert or a System Aftaerpaentlaq
otheg seftu-r .umpooent. the badm-w. and peedietetis data. MM3fh prom..
Of iat'eqretIft the software wit~h Otherc 901mints way saniflit of installing
hSTdeere. Sat*AYJUs the proqrae, refeeamtting or rexatS., datsheae., and
WezrSring thnt alu oempamite been bei Included.

32
33

(S4)'Tenti. activities aming. thinhu yase shel consist of the eson" io" of-
tort caseae fee "*mtallatiem sod istegretien. 05MA est se ftenf earlier

-hs Ohall be eranoed and mse" fee installation teatisy.

34
35

4.1.2.6 Operetiotis mid lbS temmse nhame

4.1.6
4.1.6

4.1.6
4.1.6

4.1.7'
4.1.7

4.1.7

5.1

_ __ 5__ I k_3

Reiey eietspe PJWt~8- Rv.2 Cens eaon IAL;e

(S)Nr{aig the operatleas mid uatinanoe plsse the software he. beem
Ape foe operetsnal me. (7furtber activity sbell eaiat of
maatemiees of the softare to wr Iatmit ervore (eorreetive umaitenance).
to mespae to sw Or revised reozstaerftiwe maintaice, or to
_ the software to bma e In the softmwar wimmit (e IVe
minteaone) *. (38)Softwere moAdiretlom sll be apre dactnanted, tested
(includitg regression testl.g a arepristeI nd ecntrolled in accordmom
with Parureph 5.0.

36
37

38

5.0 SWlrIM VIMMMMa AM VhLIDAflu

(3953 rification and alidation ple by tbh rueposble project
Oraynisation sel amploy ,tbed ae as inspection. analysis,
dmn, *trotion. and test to ensre that the software adequately and
correctly perfofl all Inteadad funetions, and that the software does ant
perfom my fwiction that either by itself or In wmieinatlon with other
Sunctine* am degrade the entire Prstea.

39

1 � a



OA COM~~~liANCE i~~~v,~w c~~c~ais~~ N-OA-030

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Page..Zjl of 2M0.
Revoew

Review Results j Organization's Resoluiton MmO

Reviw Rquiemets er *JWIIB-9 Rev. 2 Pama No. Phra, fti - Commenfts ~ qej Ra Act: Ret

(4Omvdrifiction mid "eiJstioi sotiwitlee ohell he pimed and perf
relative to specific hare maflgatina. f4l)The m t of
veriefimtiea and vallbtion aetivity 0shU be daten.aed by the type sod
Complexity of the softuaw.. (42prier to me for a lioessing activity,
werifleetimn and velidation et the final versieo of the software prodct
shall he acomplished by at Independent ladivitml or erym iiation, one
sbe did aot work the otigisal poftuare. (433Tne result. of all
verificatioa a va lidtiom actvitise satl be 1 mma aed.

40
41

42

43

44(44)%Vwifioation inidOC Velibtiot of compter software ahould be
perfowand An two st"Sg

1. by the Aavidoal genating or mdiying the software

2. Ys jadepuldwnt 1ndvidat orgornition one tA6 did ot Work on
the o diginal 0oft_,re.

(452 !e first at should Iolve aftivitige (i.*., iteaioe of test.
Wd *) to arrive at a final preCac. (44,1% Is met &eFired to douwt all

of the activities perfumod to satisfy the eoftuaro developer.

5.1 VM IKq

147)Verification activtios shall be Intograted into all applicable phase
of the software life cycle NW Dhll be perfomed to an eftent proportioenl to
tbe oritiesl limartnce of the eoft"Mre. (4S)Softwere verification hll be
Pwrformed to assue that tbe softwere eqUNIrntt ae Inplemeted in the
sottware design, and the softwar design Is Implmeted in and.
(40)PVPTViat t -eto se_ - ONsection. me1lySis, tast, or dunetrutie
sall be applied to acemplish verification objectives.

5.1
5.0

5.1

5.1

5.1

5.0
5.0

5.0

4.1.5

USGS requires independent
verification of "critical"
software within the USGS SW
Quality Management Plan.

5� q.'55

45
46

47

48

49 5.1

-A - A
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set - I Unsat. C I
Review Requirernents per NNWS1188-9 Flev, 2 Flam No. I Pam ft - C fnWts AC Re Reason Acs 7Ret

541A, e 5 :3

5.2 Wa MMI

(SOM~boldstis motiitien we per O4to duenstrato that the modal as
dewhodied In the ceuputer saftwere is a goomeat auproenutaties of the p,,,,..
Or system for utiid it ise Intended. (5l3nd~s is asoc"Jabe by comaspring
Oeft"8"sru sulta 090last verified and traceable data obtaiaed tra lahozatoty
OwperS-to, field asprisats or 4abregytione. De in situ testing.
(52) Speolf sets of drta used In the validation pr.. shall be identified

dP lostiflcatien shall be soda for their ese.

50

51

52

53
54

(5311&m data ae not ava1-le hea te smuros emtianed abov.
alternative _ppreech" ned dsall be doumeted. 04)AIterntlutiu IFeo
My qcluda peer a Matw nd esperiacas with the results of siolnt enalysle
perforsed with ertlfied softwar.. 0SS)b results of oftware validation shall
be domat.

5.2

5.2

5.2

5.2
5.2

5.2
6.0

6.1
6.1
6.1
NA

55
56

4.0 DOM cYAta9 PCOUMMT

459A software eanfignuetion eara-amot stom shall, b etablisbh to
aseure positive identifliatios of softwure and eostrsl Of all "oftwrus
baseline - .

57
58
59
60

61

USGS asserts
is -redundant
plied

that this sentence
and otherwise in-

4.1 COMMUMICH 2DMnrP2CXnM

(573A eenfigation beseln" sbhll he Identified at the emplotloe of esdb
sjoe Fbse of the oaftware desulepumi 070l-. (59INVpprowud han to e
1e elin1 sl be sorld pwdod11lly to tw -1 a pt. ISX A
bmline plus update sll specify the It Irecnt softwere configuration.
460)pdates eball be inorsporated ento saest baelin. (413Both

USCS osmitted this specific
sentence because Its intended
reaning and application were
unclear

.1 �.I --
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beaeoUno and apdatee ahall be defloe4 by thbeir epoottlee fsft utt

(R2JA 3abeling system tot COME1tiqUtoM Atom ob&U be impluemented thats 62 6.1

* taiqo~ely IdntSifes each ooetiguztiie &tmi or veiaslan utbef.

* Zdmnttie. ebumige to eanfiqgurtimo £tem by revision.

a Wlinse the configurtion Item In a selatlenthip with otber
configuration Itom.

6.2 FE s eP CUSM

(43))ak.gee to bem*Uve .. ft-m eanrigarateaio t- habll be toemUy 63 6.2.
domins.4. (ga)Yhis ameatatiom ob&U otain a dogeezigtion of the atg.. 64 6.2
the Ldeeftaietioo et the originatingsao erymtileti, the Tatiosae l. ot the
eba"", mnd the Ai&.tilafieeta of affeceod beseliee MAd softue,
oeefigeratio. Items. 19S)The aheny. aheol be tomueei evexuated by -a 63 6.2
qualified lodividail Or oayapaisties with the ability to enmrove or disapprove
tb% proposed elimie. 4(6 46) UaminS, libll be, prwidbd tha only Mutb~i~ 66 6.2
Canuges we amd to softoure besUeLoe mnd software configorstioa Itom.

6.3 CM6ICUATMO 3TFMM ACMUM

f67)The* Efat iont that Is needed to cewn" sofltuare couoflortIoan Itam. 67 6.3
shel be Nvocrded end z.ported. (69)liz information st.Ul include a listie 68 6.3
of the qaprove coefigmurteti identifieicato, the status of propo changu~es
to the cooetiguzeIon. the AMPi,1mtatio. sttu Of appsoe A Iny., *d all
information to support the flenetions of ooefigazation identification, mnd -

oefiguretioe. contwel.

I I . .
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Revlew
Review Resuet Organizatons Resotion Dispo.

Review Requemets per NMWB89 Rev. 2 rb.aa t - Comments AM I Reason | c IRag,

*(t91ffiSmm scceptshle lifecycle dscumntatuief or coputer eoftuare
devsl*ped ot m~idtfled for ~ Rtm TIMyUSc ffbmiltala ftojeet safllI be specirled
As -eh partielpanto softir CA plit(a.) * (7)Tbo duoem*atioa pro,*iad shall
damoribe the toliowia, As sPPliibl*. (7lAdditle3 decauc*.tlon ay ale.
be Ideetifled ini the saftwer. quality assutwa plan tog gme Yuc ".utALIN
Project partilparnts a ftecY Project.

7.1 SOMM" P1IDUMV!5 a~rllm~m

69

70
71

4.1

NA
NA

7.1.1
7.1.11

7.1.1

&0't . 5 :�p

(712A spmecif Laempebillty of softbmie am be cmUod a zoqatrommt only It
it. achiormommat ambe Vewifled by a procrbed atbod. 173) 3.ftwnv
amqahweate dcmemwmtStion shall outlne the peqalromefta that the P~,ss
Seftwa. Mot f~la ill. 47#Moh ouqteimfot Shall - m the feslewIzit

72
73

74

* pmictienaity - the remetleme the sortuare wae to perfam.

a Perfotwavice - 'T.e tim-zelate"d issu. Of sofiuEl lpeftet mabd as
speed, recovezy Usa. zeepease Urn eta.

* Design omeeteimte imposed on Aspleemstpution - ini elements that will
restrict design ePtisa.

o Attributom - oso-tiiroffelsted issues ot software epetetLos rack am
pootability. fartectomess, Security. waintiainability, ate. V* extoma 2pterfama - intertns with other participantm, hardwars,
a" other softwure.

C
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Review
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75

7.2 81MMf MM 003se I

(7Sf Softwar desigm dbuiutatieon A. a daocmist or soais. of daut
that whallk containt

.0 A daeoriptlief of t2e maer o cInpmmm et the Software design as the
Xelats, to the Requirmets of the softwere requireffets sepci~ficat~io..

e A te.hioal desariptise of the softwore with rewpoea to onstrol. flow.,
dete flow, mattrel 2owja mmd date sttesotr..

* A4 description of the Ualoedle and tolereble xunmiaes otImputes mad

* The design doesribed An a smarw that is msl1tzaoaoble tothe
software Nequiramots.

* cede easesorait Wid pqoppr documeitation and descodptios a o
mithea'tioal 00dela sad Nmerical notbeaf as Required by M
peblicatimi l~wa404.

o Csfltinwaiai doenowntation, aede litings, mud softwmae wmaryfoe
am required by MMMO.M .

7.3 9MTIwm Wef12MMM" voceTh7?a39

7.1.2
and
7.2

7.1.3
7.1.3

&.0

6mtct,5-3

(7S)1MY dealb Changes made to tbe eqIrs"Nt Md delign s do
dal be awaseed to the iAdeft on the design. GoTh re'ied rsqolraim*
amd des," phas dxaA do", be geiewd to the sn 10_e of rAview as
tbe atigisal doewmnt. (7)Th results of this pbase oeldbs the basis for
the software wet flastion and validation plat@().

76
77

78

h
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sat urmt ~ ~ ~ I~gr~aiosReaosmoi Act.e

Review Requiremien"per WSat.- IjReva 2Para Ph. I a&N - I~MnIdl~e I agen

7.4 amrm VEtmURw SW VAx.Daw DO~t!1a (MTE)

&a- 53

(7a)3ftwmr vwrlifeatln ard validatton deaoiantatlen *MaU Ambamd a
VIM" that d*Warlb.. the talft and arit*%4M fo acompUshin the u'ecifieatlan
of the oaftwae In emaet Whose and the validatles of the moftwz'.. (901fth
doemmowtstJin shafl &I" ep~osry the hrdwmume and I -na. softtawe

40-tifinatles, pestUoa to the Soft-Mn. fO1)Tb. doeauutation Obai be
099-dred In a emrm that aiims tzeoanhL~tt to both the otw

geRQlu4Wmff and the .oftware doolpn. MS)ftU &oaentatten viii aIo Awnbs.

IN *ePea On the amolts of the ..oatio. of the sortwmre ,waiflastoen and
vulfdt~tt aoti~tlom. (h3)Yhi xGft inhell blaude the romilto of all
g~oviei, undito, and torts, and a omumay of the ftata of the woftmare.

7.S OM VOCUM~~MM

(9d)OaMr deaauan*Atlea aoll be Firepare is aesomodanee uItV Wumc-C9 and
owal'laanclds a dasceiptios of:

o ftoyguu smol~derlaw, spUmm. and Imttieiiaottw pteoonera

* Anftoipatod .rro oituatimm and bow the user am eftrect than.

* ?.temal WAn eztormal diteo flies, their Input Sequence, otguatutee.
anita, WAn town..

o, iput and Output .ptions, defaul". MAn faorets.

79

80

81

82

83

7.1.4

7.1.4

7.1.4

7.1.4

7.1.4

7.284

0 Sy*tm laterfac feest" and li tatle . Z..

Y
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* twaenomtlo em Awotaianin neare an nointone uppert.

o sample problems.

6.0 VM

(95)VPaylm of Peftwars devlermant aetlyity suan be performed as ec
life 070l. 06ae lAs mpl~ted to neor the cmple.teness and intagrity of each
hAse of development. (UIftm P-6-~1 ane fer reviews salln sdntiry the
maftitiaipait. d0 Ceirt apeetfie waa aiblties ~I ta, the tasty* end in the

PzPnetetin and distribution of the taview pupow .

85

86

IB73Thbe dwea aajn~ fte Sll Revivem shall contain a too"e of grneri
Omwto* a plan, mod timtable toe the teinolwuao oft, reve win comnts, mnd
the PofnssuieI geapeneible fee this revelation.

(")After review coments a"e eisosed.~ the smpoge doseneu* shall be
a VAdIatd mid placed inida seafijuvat1.m maenaement.

87

88

8.1

8.1

8.1

B.1

8.1.1
8.1.1
8.1.1

$A" .53

0.1 Morlmn F4002rd2c" 3292M

("I lb review of sfta re tn equirents all be prfod at the
oaepletin, of the softws. reqermeta doevIation. ("T0hla review shall

_al that the erqiramifts arm explate. VOCfUUble WA 6 siatant. MMI
revig- shal slog mm.1 that thera A sufficient dutall available be cmplete
the softyuv design.

89
90
91
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1.2 001TOM MICRO FMlY

(g2)Tbe softtmz. dosign review will. he held at the completion of the 92 8.1.*2
seftwere, dmeign da taim.f3)Tie review hallu eaelwte the toshial.e 93 8.1.*2
adsquecy of the doo19. or r sh. mid LA- that the dooign answers all the
zuePiromets I" the Moeqnimonts demetaI -01. M9)th e splexity of tbe 94 8.1.2
seftwore design my rapt"r the Pegrfie" of two design rovimw: ame at the
ooopties of the syagall software architecture, and th. seomid at the
emplt.tlon of the total, design.

("5)fli veftwrer Implemetation review lo an evolueties of the epletad 95 8.1. *3
requirements, desgn. and i sitatimi psEl- Prior to inidependent
wocifimition MAd welidtimi.

6.4 SOTO Trms= AM wXInnme IMy

(ff)be software ,gglfimatim WAd vaidation geviOw Is on o,,lution of 96 5.1.4
the MdeqMMc, Of Vwifie~taled WA alidation Plane of Ploceiusr "Ms comepleted
software verificatio. and validation aetivitias. f97)!be rawiew revolts In an 91 8.*0
approval of veri~fication and sulidetion 6,ciraeitatioa.

("9)A Ioee proeodur of softwers diserepancy repestzi mVed cocree Ive 98 9.0
action, hall be established. (WThi* discrepancy sapostis, rysten atol he 99 9.0
initaggatad with the esnfigatation eegwmst ogeten to assae fourmal
Vrmoovsing of discoapmiop geelutimi.

I I . -
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. 5;3 x
(100)9orfbmz. diverepawy reperting and ovreUve action provedtazu ahU3

magars that. am Al mi010n:
100

* Defects are ~am A - tad I nd 002refetd.

a befeet.. are aae.e fra citicauty and Jepeated as Ftee*
apUentloe".

* corfuatione we vowiewd and mmow befiorm diage. t. tOe .fbmz
cofivuratam awe goda.

a Vzoventi,. ad amtesreftive aetimm MwW forc qaprepriate,
aoft.Jioewtn or affected oxvmiumtiem..

10.0 3MA CMM MMSO 2

9.0

10.0

11.0

11.0

(1013 " 7 i.1 india oestAisiogv the angI of aoftainr. b U he o rqe sou y
pretteated to prawait their isawdvetat I ge or I redetian.

101

u.0 -a

(1023 Priomdare ,keU be eetAblibed for ineutrmp1"n the treanfer of
ofteter moftwaez from an oftotaid wnomr, to a sew orpiniirtioa Md from a

agar r GRIM Zatos to an eutuide reqmestiia Orgea hatimi. (1033 softwaex
tranefer -requeson of the oxrgeniation for purcauee) from an outsle.oro
vWaLl include apprapdate, criteri~a to nenble the software received to neae1ly*
a* Poeb as psealbe. with the requirammto of thie Ch le. and the ma e of

102

103
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the -9-48MiatUon's O-P t- *sFftG (104)!h.. requirsies act Mt by the 104 11.0
soft e gelved shell be aleted by the ormsni= e OA the 901Atiw Phase

of the softwere life "cla that S Ampldto ozr, L tht is not possime, the
Mason shad be dainted sod mained with the eoftwe Md dstributed to
the newse.

(105)0-r'ig-rt~ion Maa8wit ehI I 0-toistr phall be etat-limhed fer 105 1 1,.0
dumueatl"i the eonvwerai of sefrinze to be used cear eput-er gyptapp, "wido
pardpbscul bardwage, other thee that for which At- us desirned. i00j 106 11.*0
CON ME aie include.0 ell Nmifticatiae MAd tests sade to irget-/but-poj or the
p~our ced or Aftitsinl software writ-tee to cmn tbe oriqiasl softwarsen the
raw ayrton. (107) softwar ocaveraion 0hell be docuimited and paiptaimed fogn 107 11.0
the specifia version of the Peftnaz mid the on It- pr syatem on WAish it is
ifstal~led. (209) seftena oswnersion shI -e sall be evaluated bid activitilee 108 11.0
_e d in acoerdance with the q.wopdsto ecafigatiosone9Sinft 57t
@1.-iets.

n~~e t _m toi aeP1 er ab-

(209JOrg austles shell, stablsh peeeduree far contmig" the 109 12.0
.ppliaties of vorified mor validated omia:ter Portwies to t"Milee

ftentaltions Jot mapper of sit-e-chareaterIzation or design, analyeie,
perfomanoe eseesmsenn &-.m operation or rupeeltory atares, pystm. mi

(101)Organirstloe a11 eabI preceduree for doctunigqn mid 110 12.0
ewiei software application am d Mieyee and a ring that Al resuts are

accurate mid uwpw:obih. 01111equiwmwts shall be establlbhed for Il 12.0
identigyin or othbomise uti "aonrd -pi of 11 a ienye mid siqport g

deoonatation. *Mpporn d_-aiestincludes conguter otpt (remits),

.

1 d --
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C", �, 5 3

08da mpf91t data imlaed"T data bae and eriqbuul ssefeeuoeof MAn

ammosvu~*i need to obaia such data. suds dasip, an. a -Vot oer-tien
afmmu, yaI~ioietioanvmlidatSian test zosulto andlot bold inlalantion..

(Mrn~ednf1."l oslmaftiem U0109 software shal be Verfosed with
MPUplomi 0msmtQ2 0ftS MAn With softwae' OPezuia, Proooa&Mzo dafined
safflefnatUr to allow imarmvmdnt weptitlio of the entire ovtation..

(l13)Cmfttz*le sabLU be estahUtbed fee gezmtin~ and daemnti9 software
-sed to peftom te&-J,00 mC1lale,.(lAU *=mi~ary Peftuare oeed
should be inagldad in .beusinteatn of teehnalea o"siufntiefa pertaied W4
ahouad be linaeded An iudqmpeuduit awiew MO ymrt of the aloealatioa.

rn5)JAx SPPllnti~m Of I Iq utuI sof twn sallU be indivenditlyr reviewed
ad qipose to owmegethat thesoftware eleotsd ime qpU le dto thepreksem

being 3.94ad htal nu aa nda~wia r wl n tedbe

112

113
114

115

12.0

12.0
NA

12.0

USCS doen not specifically dis-
tinguish "auxiliary softvare."

I I .- . .- -
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eeoorems PM TM m.wrwzcxnm VFZ?
AM wnvMTM N M TO Qmuyy ASS0Rm'm RPW~

1.0 cmAL

This ?ppendix provides requirements for identificstion of atwzee. VyOtm qA P
and emponmt isportmit to safety In the p de-closer. pibes md for idtLt-in I
Mictlon of the barriers hmoriant to waste isolation Jo the poet closore Ap ndix I.

phase which am to be listed on the L ti t' nd ftr idetifcation of those
ajor activities conducted during site cbzcteristion, eonstractioe. oper-
ation or closere tbht relate to moteral barriers important to waste ibolation
and which we to be listed on the Qmullty Aictivities List.

2.0 WM i ASSUMM CRrrsA FOR LWC M0

The purpose of the qeologic repository progras it to permanently dispose

of higb-level oclear waste. In order to obtain a license for receipt and
possession of radioactive mate-d at the geologic repository, it must be

deon strat-d that the repository "atem will function as required to protect
health and safety of the public and the enviromment. Xqiramments for
licensing a rpos itory to meet this goal ar specified in 10 mR Part 60.
these raquir m nts describe the performance objectives and other technIcal

criteria to assure safe operstion duting waste explaceaent and retrieval ilf
necessaryl *as wall as effective conteisuent *nd long-temr isolation of waste
following permaent closure of the geologic repository. b. OR Le0vel I

requireasnts of this OR Plan specify the ON progrm for these itm and
related activities important to safety end/or waste isolation to masre that
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their chagacterisation, design, cunstruation, and operation amsply with the
reqirmvfnts of 10 CM Part 60.

2.1 QU.ItM ASSCCOOM Sl M PM TM 0-List AlM OUM EYMTILPS UST

The OR 11I I reuiramatae of this O Plan apply to item NW activities
isqortent to safety adler wt- Isolation. As derived from 10 cmt Part 60
(60.152) this OR pror Is aa e o the 1 criteria of 10 CM Part 50
Apendix D. These criteria adeS. In general tav., the basic olemmets of a
OR preyrem. sud *a organluation. design control, test control, Inspection,
aNd recor wansgesent. AD noted in 10 CM 60.152, thes criteria ar
sipplamted as necessary to met the specific rqirimmants of the roItor

preqrm. In addition to the C Zmml I reqLrements of this OA Plan, it.".
Important to safety and wast. Isolatio, ar subject to the design criteria of

10 CM 60.131(b) and 60.135 rea tisely.

2.2 Cftr TA FM "0-Q-LIS, ax

Certain item. that are not inportant to safety and/or mote Imolatien
shall also be addressed In the 11cnse application to timmnstrate ompliane
with 10 CR Part 60 requirents such as those associated with mseting the

design criteria contained in 10 CrR 60.131(a) for protection of worker health
and safety. "hile theae itbwa are not subject to the OA lewel I rmpurmnts
of this OR P1la, CA tosel II reqirensats shall he applied. Additional
guidance related to this subject can be found in 1-1318, IApril, 1919
paragraph 5.1Sb).

'VI,
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2.3 DM Iv tCO m T -V A 10 CM 60 SUMWT 0 O

All data collaction, interptr etions. analyses, MA other wor to be wsed
to surport findings related to bye-tent to safety andfoe waste isolation in
the licensing proceas shall be technically' md proced rally dufensible.
'zxistiq dta shall be qualified in sceordance with the requirements of
Appendix a of this OR Plan. In sadition to eziating date, se_ materials that
Poy be layortaet to safety mqdr weast isolation my already hav been
purchased prior to Lmplenmetation of a 10 CR 60 Suhpert 0 OR Proyr..
SuWorting docemetation on thes sterials (e.q. the technical specifications
mnd OR recod ) shall be reviewed to determine whether they uet the technical
and OR requiruemets for their designated fan tion. If not, they hall be
qealifie for mm to asstre they will perform their Intended function. 0!

3.0 IDZrERTlFCATI O ITO6 DCfAH? TSRo S!M?

Itm isyortanet to safety are those iteme as*eetil to the pr-eventon or c4
mitigation of an accident that edold result In a radiation dors to the whole
body, or aey organ, of 0.5 rem or greater at or beyd the neareet boundary of
unrestricted ore at sey time emtil the oompletion of penmeent closue (t0
Cau 60.2). The 0.5 ran value is, therefore, the threshold for determining
what structures, sytem, mod components shall be on the Q-List as itme
Important to safety. IM rationale for placing a syate_, structure, or
cwponat on the 0-list is to provid dded assurance, via application of
rigorous ORVVC end desig requirommts, that they should perform their
designated function.
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3.1 Probabilistic Ms Analysis (PM) MY be used to the estsnt practicable,
to support the iduntification of structures, systems. mid copoments iaportent

to safety in the license application. Ose of thia approach for the operations

phase of the 11 progrm In consistant with the poach prescribed by the EPA

standard (40 CFR Pert 191) for the overall system oontairzwnt following

eiplaceiant of waste In a geologic repoeitory. In case* where date ar

limited, engineering juedmn mnd conseratIve *omding esa uptions shall be

used. Conservative asisqptions shall include non-ruchmistle failures where

information and/or esperience are not adequate to reliably determine failpre

modes mid accident eenarioe. Dowever, amon-wchmnd ti failure. ed not be

considered where failure end. ond PeadmusM are understood mnd failur rate-

can be determined.

3.2 Operator actions or errors which could initiate accidents shall be

identified in ePAs or other analyses. Thes shell be controlled to minimize

thr probability of occurrence. Other activities which are stbject to OR Level

I requirmeunts, sroh as designing, inspecting, and purchasing will not be

identified in PKA. but shell be controlled in accordance. with OR Leael I

requireents.

3.3 PRAS shall utilize the following techniques-

3.3.1 System Podeling to depict the coebination of safety fonction and

system auccesses or failures which constitute accident scenarios. TWo

mndeling techniques which way be weed ar event tree analysis, which

identifies the sequence of events that my result in an accident, and fault

tree analysis, which determine* how failures In safety systew my r occur.

Both techniques r- en alytical tools which organize and characterize potential

accidents in a methodical manner.

I_ -
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An event-tr define, a COsptebel Ive set of accident sequences that
enconpasses the *ffects of all realistic ad physically possible potential
accidents. By definition, an Initiating event is the begqizing point in the
sequence. Sance, a caoprebandive list of accident-inItiatinq events ehall be
ce piled to ensure that the event trae, properly depict all important
sequencOs.

A fault tre e amines the various ways In which a system designed to
perform a safety function can fall. Each safety system Identified in the
event tree as involved In an *acident shall be eramined to determine bw
failures of components within that syatem could cause the failure of the
entire system.

If failure of a sitiqating system could contribute to an off-site dose,
individual components within the mitiating *yste Ashll be revis ed, using
fault tree analysis, to determie the effect of their failure en performenoe
of the overall system. For *eonple. idividual comonents in the ventilation
system which _ y need to be analysed include dmipers, aotors, and filters.

3.3.2 Consequence analysis of accident scenarios identified In event/fault
tree analyses to determine the aoewt and kind of radionuclides which sey
reach the unrestricted area and contribute to an off-site does. Consequence
analysis Lncludes identification of a source term for radioactive releae e nd
evaluation of sec ani-mn for orevnt *nd deposition of radioective neterials
released from the MAf facility. ?be energy, -IJntude, and timing of
radiological releases resulting form various accidents shall be considered In
this analysis.

.~~~~~~~~~~~~~~~a - ia-. _ _ , _ _
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3.3.3 Analysis to assess the effect of Ocertaimtiee In the d*ta bese Md
uncertaintle s riin from wodell assumptions on the PA findinlg. The
inslgbts q lned in the analysis aI -t feeture that ate significant
contributors to risk can provide qualitative understanding Into syste%
perforwmnce.

Additional yuidance related to the asaseemnt of pre-losura accidents can be
found in IIftG 1316. (April, 191, paragraph 5.2(a).

3. 4 PMINDAMCT

The use of redundant strctures, system, end conamea is a awthod of
providing additional assurance that necessary safety functins will be
performed If an accident ocu ts and that the accident doe limit will not be
exceedsd. In a redundant systu, the failorx of oe train of the syaten shall
not comprise or prevent the associated safety fqmction rom being perforwad.
For the high-level waste repository. 10 PR 60 160.131 (b) (SJ (U) I sdr-e a
r quiromnts for redundancy. The Item needed to provide redrdmy of Item
important to safety shall *Ilo he on the Q-List.

3.S U3 or PREVIWSLY MA1A3LSMM GUIDE M MI M STDIAS

many guidelines and standrds have been developed In the nuclear power
reactor program nd other nuclear program hich ay be applicable for the
geologic repository progran. Tor *rmple, there are regulatory guide.I
covering design basis earthqualtes, flood, and tornado wind velocities which
awy hat used in the design of the MM facility and developing the Q-lst.
while sam of these guidelines and standarda ay not be directly applicable to V

a geologic repository, they shall be considered to the extent practicable, to
eliminate the need to develop new pproaches.
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3.6 MzW L , L

The option for retrieval of "asto is eddressed as a performace objective

in 10 CM 60.111(b). If retriev"l is fownd to be necessary, analyses of

retrieval operations shall be aonducted at that tirm, to identify OQLiet item.

4.0 ft21ICAFTION Or !T¶Mf AM1 ACTMVMT15S DOPORTP! 10 MSSTM !L0TA lei

7he term isportant to waste isolation" rfers to engineered and natural

barriers that will be rolied on to weet the contairment and isolation .

performance objectives of 10 CFR 60 Subpert E. Foar of the perforeence

objectives for waste isolation after perz nent closure are stated In 10 CR

60.112 end 60.113 and include:

o. ground water travel tine

o waste packs"e containrent period -

o me.imuum yearly release rate fro, the engineered barrier systean.

o the overall system performcne objective In 10 CFR 60.112 for release of
radioactive seterials to the accessible environment (the rPA standard in

40 CFR Part 191).

The iteyn and activities iportant to waste isolation shall include:

o components of th engineered barrier system relied on to seet the
perfornance objectives.
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o tKiell t of the natural b-rrier system to.,.. boat rock, and eoachfloical
retardation characteriatic a relied on to amet the parfo0ece obietivea.

o Activities necessary to demmostrate that the performance objectives will

be met, including collection of data to charactorive the site or

performonoa of engineered barrier,.

o Activitia, In the preclosue phase that could effect post-closure

performace.

The broad performanoe objectives for wacte isolation provide so

flexibility in allocating credit ng the various conponents of the natural
and engineered barrier mystoi to meet each objective, For evxaple, a 300 to

1000 year litftime for the vaste package might be achioef by a coubination of

parformance from each of the copponenta in th we"te package or by a single
conponnt, such *a the- eanister. The allocation of performnce ong the

various coponents of the natural and engineered barrier qyate. for each
perforownre objective will provide the bheis for deterianingwhich barriers
are important to waste isolation. Perforwince aseoerm ts shall be condcted

on these barriers to ascertmin that thoae relied on will Peet the waste
isolation and contaimmnmt perforwance objectivaa of 10 CMR Prt 60. Te
initial allocations of performance will provide a basis for determining what

site characterization testing will be needed. The initial allocations of
performwnce *nng the barriers Ia likely to change bheed on the results of
perfornance assessments using data collected during site characterization.

Tt is expected that meost of the data collected during the lte

characterization phase can potentially he used in the license application
performanre assessments. During the early phase of characterization in

particular, when little i known nbot the site and the isportance of data
CharaCteri2ing it, data collection activities shall be controlled in
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accotdance with the Of Lee I reqirwints of this O1 Plan. No-ever, the"_
may be case where It is bnown that data am not needed for performunce

assaesnts, or will be duplicated later in accordance with t Level I
requirewints of this Ot Plan Mad therefore would not have to be performed in

accordance with the OR1 evel I requiro ta at this tie. For evxiple,
seoping tests or tests to examine the feasibility *nd appropristenesn of a
data collection technique may not need to be performed In accordance with the

ot Lnevl I requirements of this CO Plan.

5.1 LICS5 APPLICATI.N

f description of the 0 program to be *ppli-d to item, Important to
safety and/or waste isolation shell be I Iatted with the license applicetion.

The submittal shall Identify the structures, system, and conponents Important

to safety and describe the analyss used In this Identification. It should
also identify the barriers important to waste Isolation fallhng under the 0M

program and describe the evaluation us ed to Identify these barriers 110 CFR

60.21 Id fl ii)(CIj. A Ouality Activitiee List, an defined In Section 1.0.
should also be provided listing ma-or *ite characteritetion, isolation,

operation, and perforinoe confirmation activities wider the Of program.

5.2 SITr CRARPACTERIZARIU PLNS"

The following information related to the C-List should be subhitted In
the Site Characterization Plan:

o A description of the OA program to be applied to items and activities
during the site characterization phase.

& - A £ - A - -



* G OA COMPIJANCE REVIEW CHECLW NOA- 03012(88

244

. Review
Review Results Or VW tions Resolution Dispo.

f~view Requiremmts per tA8_9 Rev 2 Sat - I______-_ s____ |Reis| Reason t4nReview Requiereents per NWfVVSI88-9 Rev. 2 IPame NO. IPbr& N. 1.- Commrents A_____I______cc]ej

o A preliminary 0-Lit Identifying W61or structures, E , and

_ Important to safety, engineered barriers important to ewste
isolation and the methodology used to develop the list.

o A list of major *it d ebaractecisetion activities tOality Activities
List) and the QA requireinnts which apply to thee.

o A general description of the procees by %hich the prellolnary a-List will
be revised as the design adyances.

Plans for de-elopwient mnd iAplenentation of a CR progrm to demonstrate that
non-0-Liat licensing requireients are sat should also be described in the Site

Characterization Plan.

6.0 CPAOM APPL1cATPo Or 0at EAsWSS

Thc 10 CMR 60 Subpart 0 r quireimnto can be rt using graded OA enasree end
should be applied to item and activities isportant to safety and/or waste
isolation based an considerations such as the following:

o 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.

o The complexity of design or fabrication of an Item, or design and-
irplewn- tat ion of a test, or the uniqueness of an itent of test.

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

A1)

1.5s11.,

4 0
J.-&f.94)

I 5 5 5 5 a h �.
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o .he dmyr., to which functioqal ompliance cm be dmu.strsted by

inspection or test.

o The quality history annd 4myree oi atandsrdiation of the item or test.

Plate! Additional quidatce related to this stject can be fotid in IP13G-318,

'1rOMICAL PWIStOy ON 1t NO ATlVILTeS IN TS HIM-IXML NSM GXMTC
PEPOS17afty PPn suMJat TO OVAUI? ASSUMM YMO5UT S (MRIL, 195m. V

- ~~ ~ ~ _ _ .
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APP 1IX J

MMMMWS FM PM RIVIE

1.0 General

This apemUK provides the reqirements regarding the applicability et
peer reviews, the structure of peer review u. eeptbility ef
peers, mid the conduct and doctreetation of peer reviews.

2.0 MTLCmALM O FM MYTr

2.1 (1I) peer review shall be used ae. the adeqc of Information (e.g.,
data, interpretations, test results, design as loptins, ete. or the
suitability of precedures *nd methods essential to showing that the
repository system meets or exceeds Its perforsence rquirments with
respect to safety and waste isolrtion cnnot otherwise be established
through testing, alternate calculations or reference to previously
established standards and practices.

I - 2 .I

2.2 q2)1n general, the following coenditiona are indicative of situations In
which a peer review shall be considered

2-

a. Critical intepre tations or decisions will be wade in the fara of
signifieant unoertainty, including the planning for data

collection. research, or exploratory testing.

b. Decisions or interpretatiens having significant Ispact on
performance assessment conclusions will be wede.

2

S

_ _- . a _ _ .
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C. Novel or beyond the state-of-the-art taating, plas and prooedar,. z l
or analyses are or will be atilised.

d. Detailed technicat criteria rat eaubzd industry procedure. do noet'
exist or are being developed.

R. salt of teots &re not reproducible or rap..table.-

f. Data or interpretatione amt nbiquens.

q. Data adequacy La quertiowuble-such as* data any not have bean,-
collected in conforwarce with an established O program.

2.3 (3)^ peor review shll be oe when the adequacy of a critical body of 3 2.
inmfortion can bo established by altersto mums, but tbere Is disagremaunt '
within the cognisant tecbnicel usunity reqardiny the applicability or
spropriatenesa of the altetnatq swans.

3.0 STQU5U (WtPM IcyW P

(417he nisler of peres omupraling a poor review ge shall wary cnsurste 4 3.
with the following:

A. The complexity of the work to be raviewd.-

S. Its importance to e tablishing thet safety or waste isolation
perforvnce goals amet.

C. ?he number of technical disciplines involved. _

_ __ -t( __
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D. 1% degree to which certaintie. in the dta or technical appgoaCh-'
exist.

C. the .stant to which differing viewpoints ax strongly bhld within.-"
the applieable technical and scientific corm ity concerning the

issues under review.

3.2 (51?ho collective technical *epertise and qualifications of peer review 5 3.2
group seubers shall open the technical issue, and areaa involved in the work -
to be reviewed. Including ny differing bodies of scientific thought. (6Ihe 6 3.2
potential for technical or organizational partiality shall be uinisized by
selecting peers to provide a balanced peew review group. 17Mechnical areas 7 3

wore central to the work to be reviewed shall receive proportionally ra

representation in the peer review gronp.

4.0 ACrzPTArLm w Orv s

4.1 (S)he technical qualification of the peer reviewers,,in their review 8 4.1
areas, shell be at least equivelent to that needed for the original work under
review and shall be the primary consideration in the selection of peer

reviewers. q9Tadch peer shall have recognised and verifiable technical 9e 4.1

credentials in the technical orea that the peer Mas been selected to review.

4.2 E11OIlMwhera of the peer review group shall be independent of the original 10 4.2
work to be reviewd. (il1indepandence in this cae emans that the peer ma not I 4.2
involved as a participant, supervisor, technical reviewer, or advisor in the
work being reviewed, and to the *wtent practical, has sufficient freedom from
fundinq considerations to assure the work is lapartially reviewed. 1121tn some 12., 4.2

cases (i.e. funding' considerationas it my be difficult to Peet the

indept. dnce criteria without reducing the toolisc l quality of the peer

review. (131When the independence criteria cannot be met, a decueented 13 4.2
rationale shall be included in the peer review report. 1
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5.0 Pr M vnt PWsSS

5.1 i14dsifce the peer review proc_.. my vary frm case to a.., a peer 14i 5.1
review plan shall be prepred prior to Inititbig a peer review. (1517he peer 15 5.1
review plan shall describe the work to be reviewed, the size and Fp ctrun of

the peer review group *nd the suggested Pathod Ad schedule necessary to
produce a peer review report.

5.2 16)-he peer review grop hll evaluate *nd report on.- 16 5 1

a. Validity of assumptions. _

b. Alternate interpretations. _

e. Uncertainty of results and eonsequences If incorrect_-

d. tppropriatenmss mnd limitations of wsthodoloqy end procedures. -

*. Adequacy of a*plicetion.

f. Accuracy of calculations.

h. Adeqpsay of requirements and criteria.

9 Validity of conclusions.

17)Docuomntation shall be prepared to indicate the results of owetings. 17 5 I
deliberations, and activities of the peer review proc ss.

'IIt~

a aaa~--
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6.0 PM 32VflW WON?

6.1 419)A report docimenting the results of the peer review hall be prepared
and issued under the direction of the peer review qroup chairpon mnd shall

be signed by each peer review roup member. Q19)Sbe peer review report shall
include the following

18

19

a. A clear description ot the work or Issue that aem peer reviewed.

b. Conclusions reached bY the peer review procesa.-

c. Individual statmefnts bt peer review gtoup esimrs reflecting -
dissenting view or additionl eenmints, as appropriate.

d. Listing of the peers and the tecbnimal qualification mnd evidence

of independence for each peer, including potential tet Leal mid/or
organizational partiality.

Note: Additional guidance related to this subject can be fo in n-lSz129.4
aPFM prvnW FMo RG" UEVL MItAR WSlif O6T!ROTS (TE Y,

190ej.

A)

t1 n

6.

6.1

S?83

,.ase

._ - _ a
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1.0 Purpose Ad Oblectives of Studles . QA P

1.1 lDecrbe the Ifoai that wil be obtained in the study. -App ?ndix
riefly discuss hw this information will be used, an

1.2 (2lProvide the rationale *nd juatification for the inforrmtion to be

obtained by the *tudy. I))t can be Justified by: 11 a performnoe goal mnd a

confidence level in that gal (developed vle the perforiowe allocetion
ptocess md results that will be described elsewhere in the SM); 2P a design
goal mnd a confidence leval in that goal (design goals beyond thoae related to
performnmce lavuesrg 3) direct Federal, State, mnd other regulatory

requirsenenta for specific atudioa. 4d)hiere relevent perforn nce or design
goals actually apply at a higher level thbn the atudy (e.g., where the "ale

apply to a group of studiel, describe the relationship between this study mnd

that higher level oal.

2.0 Pational for Selected Ste

2.1 15)Provide the rationale mid Justification for tha selected tests mid

analyses (including standard teats). (6)Indieate the alternative test and

analytical methoda from which they were aelected, including options for type
of test, instrumentation, data collection and recording, mnd alternative

analytical approaches. VI)Deacrik the advantages md limitations of the
various options; mnd
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2.2 (flProvide the rationale for the selected lumber, location, duration, and
tilgny of tests with consideration to variou scores of encertainty (e.g.,
test metbod, interference with other teats, and motiated paramter
variability). (93This rationale should elso Identify reasonable alternatives
ummerire "Samon for not eeiecting thee alternative., and reference if
available, reports which evaluate alternatives conaidered.

2.3 (lODeecribe the constraints that etiat for the study, and e*plAln how -

these constraints effect selection of test methd. and analytical approachea.

Illrectors to be considered Include:

a* Potential impacts on the site from teatinqr-

b) Whether the study need. to imulate repository conditions; .

a) equired accuracy and precision of perameters to be measured with,.

test instumentation:

d) Limits of analytical imthod. that will use the infor tion from-

the tests.

.1 Capability of analytical method. to auprt the study

f) Time required versus time available to oeeplete the study;

9) The scale of the phenomena, eapecially the liuitations of the _
equipment relative to the scale of the phenomen to be measured
and the applicability of studies conducted in the laboratory to

the scale of the phenomena in the field;

I
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h) Xnterrolotlonshipm of tests iwbolvig signifilnnt Interfarenoe~o
with other toot end bow plon hver been designed or sequenced to
address such lnterfersnceg end

ii Interrl-tio nships Involvioq significant Interference m-lnq te-tr ,.
and MSF design and construction, as appropriate trefor to Section
o.4 of the SM or its referne. for specific tSF desagn lafonre-
tionm,

3.0 Description of tests and Analses:

3.1 (1213Since studies axe conprisad of tests mnd analyses, provide for eac h
type of test:

a) Describe the g-enerl approach that will be ued in the teot.
Describe key pramneters that will be wsesmed in the tent and the
epwrimantal conditions tandr which the test will be conduct d.
Indicate the number of tests and their locatione (eq.. spatial
location relative to the sit., aS" almits, r po itory layout,
stratigraphic anits, depth, nd test location3:

bl s_ mari2- the teot methods. Peference any standard proc dbreo
(e.g., AST", APtI to be ueed. If any of the proc eures to be uaed
are not standard, or if a standard procedure will be sodifled.
summrize the steps of the test, how it will be modified, and
reference the technic l procedures that will be followed during
the test. If procedures are not yet arvilable. indicate when they
will br *vlilable. Indicste the level of quality assurance and
provide a rationale for any tests which ar not judqed to be OR
level 1. Peference the applicable specific oh requirnments that
will be applied to the teatt

L A LL1~~~~~~~. j
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e Specify the tolerance, a c ,ad precisioa requird In tbhe-

test, where appropriate;

dl Indicate the rz _ of erpeat d results of the teat and the basis i

tor those spected reeultse

a) List the equipment reqired for the test mnd describe briefly mny ,
such equip-ment that is spcalI

ft Describe teciniqoma to be seed for dita redoction and analylsa of
the results:

9, Diascus the reprtest tivaensen of the iicludisq Why the test
results ar considered representative of futare eonditions or the

spatial variability of ezistiMg conditions. Also Indicate liit-

*tiona and encrttainties that will spply to the ns of the results:

hi Provide illustrations such as oep, cross sections, And facility
design drawing to ehow the locations of tests nd schaertle
layouts of tests, and

11 Relatlonship of the test to the set perforfance goal, nd -

confidence levels.

3.2 131ror each type of analysis:

a) State the purpose of the analysis, Indicating the testing or

design activity being supported. ndicate what conditions or

environwntn will be ea luated and sny sensitivity or uncertainty
analyses that will be perforwed. Discuss the reletionship of the
analysis to the set porforsunce goals and confidence levels, *

a a
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bI Describe the matboda of anaisis Including ay analytical

aprssion d W intmovical modais that will be wrloyed:

a) Seference the technical p _acedur doctunt that viii be followed

durig the analysis. If prooedue are not yet vailable,
indicate whe the- will be av1ilable. Ldiceate the lol of o

quality assurance that win be applied to the analysis and provide
a rationale for any anelysee that are aot d to he OR leI 1.

Deference the applicable O requirementt.

d) Identify the data input requirments of the analysis;

e) Describe the etpected outpu amd racy of this analysis, ad

f) Describe the repreaeatatianeaa of the analytiam approach (e.g.,

with toepec to atial vriability of et uting conditions mid
future conditions) a" indicate limitations mid uncertainties that

will apply to the ra lts.

.0 Plication of pesults:

4.1 (14)8riefly diacuss where the results frau the etudy will be used for

the support of other studies erfotance assea, .nt, design, and eharect-

*rization studies)

4.2 (15)For perfornce aseesmt uses refer to specific performce
*sasea1nt analyses (described in Section 8.3.5 of the M3P) that wi use the -

information produced from the studies described abose, and refer to any use of

the results for urodel validation;
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4.3 116)For design uses, reftr to , or describe, where the infosrution
from the tudy described ahov will be used In construction eqimut design
and development. and ongiamexing systa design end development fe.q., met-
pc*Ae, repository minered barriers, md shafts and borehol, "ealai; nd

4.4 I17)ior cherasteritetiou uses, corer to, or describe. where the
Informotion ts the study daesrbed sbove will be ued in planing other
charecteriastion activities.

Schedule md Hilestones:

3.1 (1l8Provide the durations of ad interreltionships ang the
principal activities associated with coadacting the study (e.g., preparation -

of test procedures, teat vet-Me, testiug data analys, preparation of

reports), and Indicate the y milestones including decision points associated
with the stod activities:

5.2 (19Descrlbe the timmig of this study relative to other studies sod
other program activities that will affect, or will be effected by, the

schedule fot completion of the subJect study; 'nd

5.3 (20 Detea for activities or milostons includimq durti nl mud
bnter-relationships, for the tdy plans will be provided. These should

reference the Pster cheduls provded n section m.5 of the . $b)


