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This letter is to inform you that OCRWM has issued the OCRWM Quality Assurance and Requirements
Description, (QARD) DOE/RW-0333P, Revision 18. This document became effective on October 2,
2006 (Enclosure 1).

QARD, Revision 18, does not reduce the commitments identified in QARD, Revision 17, which was
previously accepted by the U.S. Nuclear Regulatory Commission (NRC) with conditions (Enclosure 2). .
QARD, Revision 18, incorporates requirements contained in QARD, Revision 17, which incorporated the
requirements 10 CFR 63.142, Quality Assurance Criteria, and the guidance provided in NUREG 1804,
Section 2.5.1, Quality Assurance Program. QARD, Revision 18, also incorporates the new OCRWM
organization, the Lead Laboratory for Repository Systems, changes associated with resolution of the
QARD, Revision 17, conditions identified by the NRC, and other clarifications/enhancements deemed
necessary by OCRWM.

If you have any questions or require additional information, please contact Michael L. Ulshafer at
(702) 821-8412 or e-mail at michael_ulshafer@ymp.gov. There are no new regulatory commitments in

this letter or its enclosures.

oJ Mark H. Williams, Director
Regulatory Authority Office
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Office of Civilian Radioactive Waste Management
Quality Assurance Policy

Successful implementation of the Office of Civilian Radioactive Waste \Ianaécrhcn':t
(OCRWM) Quality Assurance (QA) program is ecssential for the OCRWM 10 carrv out llS
mission.

Our nussion is to manage and dispose of high-level radioactive waste and spéhl nuclear fucl
in a manner that protects health, safety, and the environment; enhances national and energy
security; and merits public confidence. o '
The Quality Assurance Requiremenis and Description (QARD) establishes the requirements
for the OCRWM QA program designed to meet 10 CFR 63.142, Quality Assurance Criteria,
The QARD also defines the organizational responsibilitics related (e} 1mplemcmduon and

' oversight of the OCRWM QA prooram

The QARD provides for both the achievement and verification of quality.  The lire
organization has responsibility for. meeting the OCRWM QA program requirements _within
their areas of responsibility, and individuals are responsible for the quality of their work. The
line organization and the QA organization share responsibility for the verification of quality:
Quality' must be an important and living part of everything that we do on this project. Quality
must be planned up-front- to ensure that quality requirements are flowed into our
implementing documents. Additionally, we need to hold ourselves to the high standards that
we have set, to objectively assess our performance against these standards, and take prompt
‘and aggressive action when we find divergence. We must learn from our mistakes, never be
satisficd with our performance, and always have a questioning attitude about our work. . It s
only then that the QARD becomes a living document, where quality lives in the organization
and becomes par of our cuhurg. o -

As the Director, OCRWM, | am respensible for the OCRWM QA program: ensure its
development, implementation, and verification; and retain ultimate review and approval
authority on mallers pertaining to the implementation of the OCRWM QA _-hrogrum.‘
Organizations performing quality-affecting work for the OCRWM shall comply with the
apphcable requirements frem the QARD. Work shali not proceed unless the work can be
accomplished as described in approved procedures, instructions, and drawings. Work shall be
stopped if a significant comh ton zdverse to quality exists and the nature of -the condition
warrants such action. ' R : ‘ '

Paul M. Golan, Acting Director _ ' Datc
Office of Civilian Radioactive Waste Managemeni
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REVISION HISTORY

" EFFECTIVE -

REVISION REVISION DESCRIPTION . . DATE .
18 New Quality Assurance Requirements and Description document = 1 0/2/06

developed to comply with 10 CFR 63. 142 and NUREG 1804,
Complete rewrite. , e

OARD Revisioﬁ 18 Draft Chronology

This revision was processed as Revision 0, Revision 17 and
' Rev181on 18 in accordance with the followmg

e DOE/RW-XXXX, Revision 0, Draft A, 5/17/04

 "DOE/RW-0566, Revision 0, Draft B, 8/10/04

e DOE/RW-0333P, Revision 17, Draft B, 9/9/04

e DOE/RW-0333P, Revision 17, Draft C, 2/1/05

s DOE/RW-0333P, Revision 17, Draft D, 3/7/05

e DOE/RW-0333P, Revision 17, Draft E, 3/15/05

e DOE/RW-0333P, Revision 17, Draft F, 4/1/05 o

e DOE/RW-0333P, Revision 17, Approved Draft F, dated -
4/4/05 was submitted to the NRC for review.

e DOE/RW-0333P, Revision 17, Approved Draft F, dated
4/4/05 ‘was accepted by the NRC with conditions 8/4/06.
See correspondence Reamer (NRC) to Zlegler (DOE),
dated 08/04/2005.

e DOE/RW-0333P, Revision 17, Draft G, 11/8/05

e DOE/RW-0333P, Revision 17, Draft H, 12/8/05 -

e DOE/RW-0333P, Revision 17, Draft I, 2/6/06

e DOE/RW-0333P, Revision 17, Draft J, 3/9/06 -

e DOE/RW-0333P, Revision 18, Draft K, 5/10/06 — ThlS -
draft incorporated the “New OCRWM Organization” mto
- DOE/RW- O333P Revision 17, Draft J, 3/9/06 '
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INTRODUCTION

The Office of Civilian Radioactive Waste Management (OCRWM) Quality Assurance (QA)
program consists of the Quality Assurance Requirements and Description (QARD),
DOE/RW-0333P and those documents that implement the QARD, (1e procedures,
instructions, and drawings [implementing documents]).

The QARD establishes requirements for the OCRWM QA program that meets the
requirements of 10 CFR 63.142, Quality Assurance Criteria, that are to be implemented for
activities up to the time of receipt of high-level radioactive waste and spent nuclear fuel for
disposal in the geologic repository at Yucca Mountain. The QARD will be revised as
necessary at the appropriate time to include facility operation, permanent closure, and
decontamination and dismantling of surface facilities. ‘

The QARD is applicable to structures systems, components, and related activities described
in Section 2.0.

The QARD requirements are derived from regulatory and industry documents. The OCRWM
commits to the staff positions and provisions as delineated 1in Table 1,
Regulatory/Commitment Document Positions.

The QARD is organized into sections, supplements, an appendix, table, and glossary. The
sections are consistent with the criteria of 10 CFR 63.142 and contain requirements that are
common to all OCRWM activities. The supplements provide specific criteria relative to
certain unique activities. The appendix specifies how the OCRWM will ensure that waste
custodians’ high-level waste and spent nuclear fuel will be acceptable for emplacement in the
geologic repository. The table provides the commitments to certain specific regulatory and
industry documents. The glossary establishes a common vocabulary for the OCRWM QA
program.

Suppliers,'and principal contractors that are contracted directly to the OCRWM, are identified
as “OCRWM contractors.” '

The requifements of the QARD that are applicable to suppliers are also applicable to
'OCRWM contractors unless otherwise noted.

QA prograrri description documents developed by suppliers incorporate the requirements of
the purchaser’s QA program description document, as applicable to their scope of work.
These documents are accepted by the purchaser prior to the start of work.

OCRWM contractors may work to OCRWM or a principal contractor’s implementing
documents when stipulated in procurement documents, in accordance with Section 4.0.

Suppliers to a principal contractor may work to OCRWM or the principal contractor’s
implementing documents, if permitted by the principal contractor’s QA program description
document and if stipulated in procurement documents.
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1.0 ORGANIZATION

1.1. GENERAL

A. The Office of Civilian Radioactive Waste Management (OCRWM)

' organizational structure encompasses those positions responsible for
establishing, managing, verifying, and interpreting the OCRWM Quality
Assurance program. The Quality Assurance Requirements and Description
(QARD) establishes the relationships of organizations within the OCRWM,
including principal contractors and waste custodians with overall responsibilities
for performing activities related to structures, systems, and components (SSCs)
‘important to safety or waste isolation, and to the design and characterization of
barriers important to waste isolation.

B. The QARD identifies the requirements and delineates the major authorities and
responsibilities of organizations supporting the OCRWM.

12 REQUIREMENTS

The OCRWM and principal contractors shall prepare one or more controlled
documents that describe their responsibilities and authorities, . including the
management positions responsible for achieving and maintaining quality, internal

- and external organizational interfaces, organizational structures, and responsibilities
for their scope of work. These documents shall be revised upon any reorganization
that impacts responsibilities associated with the implementation of QARD-related
activities.

1.2.1 Responsibility for Quality

Quality shall be achieved and maintained by those who have been assigned
responsibility for performing work. The achievement of quality shall be verified by
persons or organizations not directly responsible for performing the work.

1.2.2  Resolution of Quality Disputes

Differences of opinion between the QA organization and other personnel involving
the OCRWM QA program requirements shall be brought to the attention of the
appropriate management and, if not resolved, shall be elevated progressively to
successively higher levels of management. The Director, OCRWM, has ultimate
resolution authority.

13 DESCRIPTION.

A. Organization charts that clearly identify all OCRWM and principal contractor
on-site and off-site organizational elements that function under the cognizance of
the OCRWM QA program shall be maintained and controlled under the
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1.3.1

OCRWM QA program (e.g., design, engineering, proeurement shlppmg, .

receiving, storage, manufacturing, construction, inspection, auditing, testing, ..~ .
instrumentation and control, maintenance, modification, etc.). These charts also- -

identify lines of responsibility. Figure 1, OCRWM Organization identifies the.
OCRWM organizational units respon51b1e for the 1mp1ementatlon of" act1v1t1es-'-
governed by the QARD. Figure 2, OCRWM External Interface, identifies the

OCRWM interface with the principal contractors and waste custodlans ‘

"B. The OCRWM 1s comprised of the Office of the Dlrector and Pl’lnCIpal Deputy_

Director, Office of Quality Assurance, Office of the Chief Scientist,» Office of the -

Chief Engineer, Regulatory Authority Office, Infrastructure Management Office, -
Yucca Mountain Site Operations Office, Waste Management Office; Office of
Logistic Management, Disposal Operations-Office, Office of Project Controls, -

Office of Procurement, Ofﬁce of Government Serv1ces and Ofﬁce of External’ -

Affairs.

C. Any substantlal OCRWM reorganization of descrlptlons or functlons of the :
- offices descrlbed herein will require a revision to this document

Specific OCRWM Offices

~A.Office of the Dir.ector/Principal Deputy Director.

_ The Office of the Dlrector/Prmcnpa] Deputy Director is respon51b1e for carrymg ,

- out the functions of the Secretary of Energy under the Nuclear Waste’ Pohcy Act -

and for providing overall management of the OCRWM Program.

. The Director/Prmmpal Deputy Director report to the Secretary of Energy through ~ -

the Under and Deputy Secretaries; retains ultimate responsibility for the overall

~ OCRWM Program; and are responsible for providing leadership in developing -

and implementing strategies to accomplish the OCRWM Program's mission ina .
manner that assures public and worker ‘health and safety, protects _the
énivironment, merits public confidence, and is economically viable. ' In addition,"
the Director/Principal Deputy Director are responsible for licensing and approval : .

to construct and operate a geologic repository for the safe disposal of high-level. . '

rtadioactive waste and spent nuclear fuel and for providing for -the safe
~ transportation of high-level radioactive waste and spent nuclear fuél to the-
_geologic repository. Staff within the immediate Office of the Director provides™ -
~ "advice to the Director and Principal Deputy Director and support, development of -

the OCRWM Program policies. Several programmatlc and- techmcal authorities g DR
of the Director, OCRWM are delegated to line management as’ reﬂected n thlS»,'

document

Responsibi]ities and authorities that are retained by the Office of the e

Director/Principal Deputy Director and are not delegated are as-follows:": <
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1. Ultimate responsibility for the effective implementation of the OCRWM QA
program and for revision and approval authority of the QARD.

2. Ultimate resolution authority for the resolution of quality disputes.
3. Long-term planning and facility-Wide safety.

"~ 4. Mission assignments and broad OCRWM Program policy, guidance, and
direction to the OCRWM management team through, among other things, the
OCRWM Strategic Plan and Program Plan, Civilian Radioactive Waste
Management System Major System Management Policy, and the Integrated -
, Safety Management Plan.

5. Establishment of the OCRWM organizational structure, including. the
organizational roles, responsibilities, authority, and accountability for key
- OCRWM Program functions.

6. Ensuring that a sufficient number of trained personnel are available to
- implement applicable ‘portions of the OCRWM QA program before the
initiation of activities within the scope of the OCRWM QA program.

7. 'Integration of program actlvmes and monitoring of key performance
: 1ndlcators

8. ‘Continuing involvement in OCRWM QA program activities by directing the
performance of periodic management assessments of the OCRWM QA
program and principal contractors’ QA programs to detennlne the adequacy

“and effectiveness of these QA programs.

B. Office of Quality Assurance-
1. Isresponsible for the QA fnnetions for the OCRWM QA program.

2. Is sufﬁmently 1ndependent from cost and schedule when opposed to safety
considerations: : :

3. Has access to work areas and the organizational freedom to effectively
communicate with other senior managers.

4. Has the authonty to fulﬁll the responmbxhhes of the position.

5. Has no other assigned responsibilities unrelated to the OCRWM QA program
that would prevent full attention to QA matters. '

6. Provides guidance and direction, relative to QA matters, to identify quality
problems; initiate, recommend,. or provide solutions; and to venfy
implementation of corrective action.
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7. Has the authority to stop work when significant condmons adverse to
quality warrant such action.

8. Is qualified in accordance with Subsection 2.2.11.

9. Maintains laison with OCRWM contractors and waste custodian QA
organizations to remain current on the status of activities related to
their QA programs.

10. Specific duties and responsibilities include the following:

a -

b.

Assuring implementation of the OCRWM Quality Assurance Policy

- Assuring that the OCRWM QA prbgram complies with regulatory

and management requirements, is established consistent with the
schedule for accomplishing the activities, is maintained, and is
effectively executed

Developing, approving, and maintaining the QARD
Interpreting QA requirements establishéd in the QARD

“ Documenting concurrence -and/or approval (as spéciﬁed in applicable
“procedures or procurement documents) of quality-related documents

used by OCRWM contractors to ensure -conformance with the

_ requxrements of the QARD

Verifying the adequacy and implementation (i.e., compliance and
effectiveness) of the OCRWM QA program and reporting the
results to OCRWM senior management

Verifying the adequacy and implementation of OCRWM
contractors’ QA program description documents and implementing

documents with the requirements of the QARD. Verification may.
‘include review of selected implementing documents as well as the .

use of audits, surveillance, and inspections, as appropriate

Identifying quality problems; initiating, recommending, or -

providing solutions to quality problems; and verifying solutions to
quality problems :

'Ensuring that there is édequate quality assurance coverage relative to

procedural and inspection controls, acceptance criteria, and quality
assurance staffing and qualifications of personnel to carry out quality
assurance assignments.
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11..
12.

13.

- The quality assurance activities include quality engineering, quality
* verification, and OCRWM QA program and policy development.

OQA staff shall be involved in day-to-day OCRWM activities such as
work schedule and status meetings.

Responsibilities are carried out through a trained staff of qualified
personnel.  The qualifications of the OQA staff, including direct
support contractors, shall be in accordance with Subsection 2.2.11.

 C. Office of the Chief Scientist

1.

2.

Coordinates all scientific research for the OCRWM Program.

Ensures the OCRWM Program has the best data and information
possible in the performance of scientific research.

Manages interfaces with other Department of Energy supporting
organizations including the national laboratories.

Serves as approving authority for all scientific information associated with
the OCRWM Program. '

Provides direction, review, and approval of contractor strategy and plan
for the conduct of performance assessments.

Ensures technical and regulatory adequacy of post-closure safety
assessment and performance confirmation results.

Develops guidance/requirements for the technical activities associated with
identifying, evaluating, and distributing information from scientific
investigations and repository performance assessment activities.

Identifies, evaluates, and supports scientific investigations and analyses
of current and developing technologies.

- D. Office of the Chief Engineer

1.

2.

Serves as Project Director for the repository.
Resolves all design-related project technical issues.

Applies scientific requirements in the development of an approach that can
be constructed and operated.

Designs all systems and components, including aging and disposal
canisters and their associated aging casks/overpacks.



OCRWM

Title: Quality Assurance Requirements and Description

DOE/RW-0333P, Revision 18 Page: 17 of 147

5. Serves as the design authority; coordinates policy issues associated with
design and nuclear safety.

6. Supports OCRWM management on deéign bases information for
repository,performance assessment.

7. Represents OCRWM in constituent 1nteract10ns on reposnory design
issues.

8. Establishes requirements and monitors the development of repository
design.

9. Develops and maintains project-level requirements.

- 10. Establishes design-related mechanisms for DOE control and approval of
repository design and operational baseline changes including designation
of appropriate DOE approval levels.

11. Leads periodic DOE management reviews of design activities to ensure

: that workable repository design solutions are developed accordmg to
established schedules.

12. Monitors contractor design activities including the development of
designs for individual features, as well as comprehensive  design
products.

13. Identifies and communicates to management potential design—related
changes and issues that have policy and system implications.

14. Ensures technical and regulatory adequacy of design and pre-closure
safety analysis results.

15. Monitors design product development for requlrement compliance and
reviews engineering product deliverables. :

16. Ensures appropriateness of engineering solutions.

17. Performs and monitors project-level system engineering'activit‘ies.

18. Provides oversight of technical data management.

Develops pre-closure safety and hazards analysis.

19.

'E. Regulatory Authority Office

1.

Serves as Chief Nuclear Officer.
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2. Provides overall direction and approves the basis for placement of'itcmsl"on'
the Q-list, including the actual placement of items on the Q-List and
Management Control List for design and construction of surface and
subsurface facilities. : '

3. Integrates design, scientific, safety analysis, and performance assessment -
inputs into coherent systematic descriptions to demonstrate compliance with.

regulatory requirements:

4. Monitors performance assessment activities, including the development'of ,
models that represent processes and events that could impact the ability of
. the repository to contain and isolate radioactive waste.

5. ‘Initiates and maintains Memoranda of Understandmg and Memoranda of
Agreement. -

F. Infrastructure M_anagement Office -
1. Constructs all aspects of the projecr.

2. Develops and implements a construction project acceptance and
turnover program. ' : :

3. Ensures the adequacy and correctness of engineering design documentation
(e.g., as built/as-constructed design drawings).

4. Verifies infrastructure system, structure and component turnover
documentation.

5. Supports design and construction- interface to = ensure projecr
constructability.- -

6. Participates in design reviews providing project construction input.
7. Serves as the infrastructure construction authority.

8. - Manages and mtegrates all aspects of field operatlons 1ncludmg engmeenng,. '
design, construction, and site testing activities.

9. ' Maintains site construction and operations to. ensure compllance w1th
applicable standards and reporting requirements. -

10. Maintains a construction project authorization and control process to-ensure
that applicable Nuclear Regulatory Commission (NRC) authorizations and
approvals are secured prior to initiation of field constructlo_n activities. .
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G. Yucca Mountain Site Operations Office

1.

2.

10.

_'»1 1.

12.

13.

Manages all facilities and operations at the Yucca Mountain site. k :

Establishes, controls, and verifies site operations andv'rnaintenance_"_

© requirements.

Establishes and oversees the safety basis for operations.

Establishes performance specifications, maintains and -conﬁols system; _
structure and component configuration for Yucca Mountain site facilities.
including the tunnel (as built/as-constructed design).

Ensures that the Yucca Mountain site facilities comply w1th appllcable
Federal, State, and local requirements.- :

Ensures compliance with radiological protection standards and regu‘lations. .

Monitors and oversees facility NRC governed occurrence and incident
reporting. :

Manages and oversees activities for lessons learned, benchmarking, trending -
and other feedback, and ensures results are 1ncorporated as appropnate for
continuous.improvement.

Manages perforrnance assessment to include the ‘coordination and
integration of external assessments and audits and OCRWM responses.

Performs line management and oversight activities for the development and
implementation of objectives, policies, procedures, and plans for the
Corrective Action Program (CAP), and administrator to the CAP. B

Serves as Co-Chair for the Management Review Committee for the CAP

Ensures consistent implementation and oversight of the cause: analyses, .
corrective-action plans, implementation of correctrve actrons and feedback-f :
through trend reports o -

Manages and oversees the document hrerarchy process and act1v1t1es for'-
policy, procedure, ‘plan requirement, and . charter development fevision,
cancellation, and control. : :

H. Waste ManagementOfﬂce

1.

Manages the standard contracts for disposal of spent nuclear fuel and/or- "
h1gh -level radioactive waste with waste custodians. ‘ '
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2.

Designs and integrates waste packaging including transportation and storage
containers.

Establishes requirements for waste (waste acceptance cntena) that will be
shipped to Yucca Mountain.

Serves as the authority on transportation packages, waste packages, and
waste acceptance criteria.

- Establishes waste acceptance policy and requirements for reposnory and
'transportatron projects.

" Coordinates and maintains OCRWM Program interface with DOE Office of

Environmental Management (EM); Office of Nuclear Energy (NE);
National Nuclear Security Administration; and Naval Nuclear Propulsion
Program (NNPP) on waste management and disposal issues pertinent to the

. OCRWM Program.

10.
11.
12.

13.

14.

Ensures EM and NE waste acceptance quality assurance requ1rements are

1mp1emented

- Coordinates and evaluates the incorporation of EM programs into OCRWM

(e.g., National Spent Nuclear Fuel Program and National Transportation
Program). '

Develops strategy, policy, requirements, and guidance for the quantities and

- associated sequence by which OCRWM will accept DOE owned and
~additional forms of radioactive waste beyond domestic' commercial spent

nuclear fuel and DOE high-leVel waste glass.

Develops waste acceptance cntena for DOE spent nuclear fuel and high-
level waste.

Ensures transportation package regulatory comphance with mternal and
external regulatory requ1rements

Initiates and manages performance of techmcal studies and alternative
evaluatlons - -

‘Ensures that changes to existing programmatic policies, plans, and

procedure related requirements, are identified, evaluated, and controlled,
and applicable requirements are mcorporated into OCRWM Program
implementing documents.

Develops and maintains the OCRWM Program -level technical management
requirements.
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15. Develops and maintains level 1 technical baseline and provides systems
engineering support at the OCRWM Program level.

16. Conducts the necessary systems analyses to confirm that system-level
changes are acceptable from an overall systems viewpoint and provide this
to the appropriate change control boards.

17. Manages and oversees activities for configuration management of
appropriate source documents (e.g., charters, plans, etc.).

18. Monitors system interfaces and integrates where necessary.

19. Coordinates OCRWM interfaces with NNPP and the National Spent
Nuclear Fuel Program. ‘ :

I. Office of Logistics Management

1. Provides technical requirements for procurement of casks. Coordinates with
procurement on technical interchange with vendors prior to issuing Request
for Proposals (RFP).

2. Establishes and implements interface control and manages transportation
interfaces with external programs.

J. Disposal Operations Office

Activities performed by this office are outside the scope of QARD Rev. 18. The
QARD establishes the minimum requirements for the OCRWM QA program
_ designed to meet the requirements of 10 CFR 63.142 that are implemented for
activities up to the time of receipt of high-level radioactive waste and spent
nuclear fuel for disposal in the geologic repository at Yucca Mountain. The
QARD will be revised as necessary at the appropriate time to include facility
operation, permanent closure, and decontamination and dismantling of surface
facilities. ’ -

K. Office of Project Controls
Responsible for managing the configuration control managerﬁent syétem.
L. Office of Procurement

1. Provides centralized business management and administration of the
OCRWM Management & Operating (M&O) contract, program-wide
support service contracts, grants, cooperative agreements, and interagency
agreements.
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2. Manages OCRWM advanced acqulsltlon planning and provides gurdance on
acquisition regulatory requirements, including maintenance of contractualv
documents required for major system acquisitions. ‘

3. Prepares procedures govermng OCRWM quality affectmg acqu1smon__ ’
instruments. '

4. Assists OCRWM staff in the establishment of acquisition strétegi’es,.',
procurement . requirements, and acquisition plans for OCRWM:

requirements.

5. -Manages acquisition planning, RFP development, RFP 'evaluation, and
- award for OCRWM acquisition instruments.

" M. Office of Government Services
1. Develops manpower requiréments/allocations. |
2. Verfies educat10n and experience of applicable OCRWM personnel 7 :,. -
3. Manages the OCRWM training program. :

4 Establrshes policy for training of DOE and contractor personnel on .
OCRWM Program (to include quality assurance trammg) '

5. Develops, xssues and oversees implementation of. 1nformatxon technologyv
policies and procedures

- 6. Ensures 1mplementat10n of the software management functions, for mission-
specific applications, including 1mplementat1on of the Capablllty Matunty'
Model :

7. Ensures that the software management program complles with the‘
.requ1rements of’ Supplement I'and Supplement V. :

8. Ensures ‘the development and 1mplementat1on of effecnve records polrcres
. consistent with Section 17.0. : : S

© N.Office of Extemal Affairs

Th1s office does not. perform any activities that are- w1thm the scope of the
QARD. - ‘ '

O. Line Management Functions (All Office Directors)

1. Manage functions and resources and provide leadership.
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2. Monitor contractor performance against approved plans and direct
corrective actions when necessary.

3. Coordinate and integrate activities with appropriate OCRWM organizations.

4. Ensure that staff position descriptions are up-to-date.

1.3.2 Delegation of Authority

The Director, OCRWM, retains ultimate responsibility for the adequacy and
effectiveness of the OCRWM QA program. The QA requirements applicable to
OCRWM contractors shall be established and delineated in appropriate procurement
documents. The QA interface between the OCRWM and waste custodians shall be
established and delineated in appropriate agreement documents. The OCRWM has
delegated to OCRWM contractors the work of establishing and executing an
effective QA program to be applied to the geologic repository as specified in
Subsection 2.2.2, as applicable to their scope of work.

1.3.3 Principal Contractors

The M&O contractor and the Lead Laboratory for Repository Systems (Lead
Laboratory) are principal contractors. The transfer of responsibilities from the M&O
to the Lead Laboratory shall be accomplished in accordance with an approved
Transition Plan as identified in the M&O contract and Lead Laboratory agreement in
accordance with Section 4.0.

-A. Management and Operating Contractor

The M&O is responsible for the design, construction, and eventual operation of
the Yucca Mountain Site (YMP) site. The senior manager of the M&O
organization is the General Manager. The General Manager is responsible for
setting and implementing policies, expectations, and priorities to ensure that the
functions being performed by the M&O are in accordance with the M&O QA
program. Supporting the General Manager is an organization that is responsible
for performing the design and construction of the geologic repository, including
providing related support. Specific M&O responsibilities are identified in the
contract between the OCRWM and the M&O.

B. Lead Laboratory

The Lead Laboratory reports to the Office of the Chief Scientist and is
responsible for the scientific and technical work necessary to support the
preparation and maintenance of the postclosure portions of the License
Application for the geologic repository, including the performance confirmation
program. The senior manager of the Lead Laboratory organization is the Senior
Manager. The Senior Manager is responsible for setting and implementing
policies, expectations, and priorities to ensure that the functions being performed
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by the Lead Laboratory are in accordance with the Lead Laboratory QA
program. Supporting the Senior Manager is an organization that is responsible
for performing the necessary scientific and technical work. The Lead
Laboratory is supported by other organizations (e.g., other national laboratories
subcontractors, Federal Agencies, and universities). Specific Lead Laboratory
responsibilities are identified in the agreement between the OCRWM and the
Lead Laboratory.

C. Principal Contractors QA Function

1. The M&O QA Manager reports directly to the M&O General Manager.
The Lead Laboratory QA Manager reports directly to the Lead Laboratory
Senior Manager. :

2. Duties, responsibilities, and qualifications of the principal contractor’ QA
Manager as they pertain to the principal contractor’, are the same as those of
the Director, OQA, as delineated in Subsection 1.3.1B, with the following
specific differences:

a. Ensurning that the principal contractors’ QA program is implemented '
consistent with the schedule for accomplishing the activities.

b. Developing and maintaining the principal contractors’ QA program
document that implements the QARD.

c. Reviewing and documenting concurrence (as'spe.ciﬂed in ap‘plicable
procedures or procurement documents) of quality-related procedures.

d. Verifying the adequacy and implementation (i.e., compliance and
effectiveness) ‘of the principal contractors’” QA program and reporting
the results to OCRWM and principal contractors’ senior management.
Verification methods include document reviews, audits, surveillances,
and inspections, as appropriate. '

e. Performing the quality control related activities (e.g., inspection and
nondestructive examination). (M&O only)

1.34 Waste Custodians (Spent Nuclear Fuel and High-Level Waste Form Producers)

OCRWM works to agreements that describe the interface with waste custodians
(e.g., EM sites and the NNPP). These agreements shall identify scope, specify
appropriate quality and technical requirements, and describe responsibilities and
interfaces that apply to these entities. The measures taken to ensure that information
supplied by waste custodians is suitable for use in supporting the license, and that
waste forms are suitable for acceptance, are described in Appendix A, Waste
Custodian Interface.
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FIGURE 2
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- 2.0 - QUALITY ASSURANCE PROGRAM

21  GENERAL

This section establishes the applicability of the QARD and the requirements for
planning, implementing, and maintaining the OCRWM QA program. This section
also establishes requirements for special topics related to the OCRWM QA program.
. The OCRWM QA program provides controls for activities affecting the quality of
the SSCs within the scope of the OCRWM Program to an extent consistent with
their importance to safety. The OCRWM QA program establishes requirements to
ensure that work meeting the criteria described in Subsections 2.2.2 and 2.2.3 is
performed under suitably controlled conditions, including the use of appropriate
equipment, suitable environmental conditions for accomplishing the activity, and
assurance that prerequisites for a given activity have been satisfied.

2.2 - REQUIREMENTS
2.2.1 . Quality Assurance Program Documents

"~ A. The Director, OCRWM, shall issue a policy statement directing mandatory
- compliance with the QARD. The QA program description document of
principal contractors shall have a similar requirement.

B. The OCRWM shall establish implementing documents 'to perform work that
translates the QARD requirements into work processes. These implementing
documents shall be controlled. The QA program description document of

- OCRWM contractors shall have a similar requirement. The following
' requirements apply to implementing documents: .

1. A structured systerh of implementing documents shall provide for top-down
implementation of upper-tier requirement documents and changes thereto.

2. The system shall accommodate the size and location(s) of the organization,
the organizational structure, and the nature of the work such that
management processes will be carried out efficiently and effectively.

- 3. The system shall prov1de positive control over internal and external
organizational interfaces.

C. The OCRWM and principal contractors shall maintain a matrix or other similar
cross-reference, consistent with their scope of work, which .provides the
relationship between the criteria of 10 CFR 63.142 to implementing documents.
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2.2.2

223

2.24

Quality Assurance Program Applicability and Related Activities
The OCRWM QA program shall be applied to:

A. All SSCs important to safety or waste isolation

B. Design and characten:zation of barriers important to waste 1solation

C. Related activities that are important to waste isolation and are important to safety
functions of those SSCs include site characterization; acquisition, control, and
analysis of samples and data; tests and experiments; scientific studies;
performance of the preclosure safety analysis, total system performance
assessment, and qualification of their inputs; facility and equipment design and
construction (i.e., designing, purchasing, fabricating, handling, packaging,
shipping, receiving, storing, cleaning, erecting, installing, inspecting, testing,
maintaining, repairing, and modifying); and performance confirmation.

Classifying Structures, Systems, and Components

The SSCs important to safety or waste isolation, barriers important to waste
isolation, and consumables important to safety or waste isolation shall be classified
based upon the importance to safety and/or importance to waste isolation. The
classification of the SSCs important to safety or waste isolation, barriers important
to waste isolation, and consumables important to safety or waste isolation shall be
documented on a “Q-List.”

Planning Work

Planning establishes the systematic, sequential progression of actions to meet the
defined requirements. ‘

A. Planning activities shall be performed and documented prior to the start of work.

‘B. Planning shall ensure that work is accomplished under suitably controlled

conditions, which includes the use of appropriate equipment, suitable
environmental conditions for accomplishing the activity, and assurance that
prerequisites for the given activity have been satisfied.

C. Planning shall provide for any special controls, processes, test equipment, tools, -
and skills needed to attain the required quality/verification of quality and the
need for verification of quality by inspection and test.
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2.2.5

2.2.6

2.2.7

Survelllances
Surveillaﬁces shall be:

A. Scheduled in a manner to provide coverage, consistency, and coordination of
ongoing work, at a frequency commensurate with the status and 1mp0rtance of
work

‘B. Performed by personnel who are knowledgeable about, and not directly

responsible for, the work under surveillance
C. Documented in a report to appropriate management.

Management Assessments

' The Director, OCRWM, shall perform" or direct the performance of management

assessments of the OCRWM organizations supporting the OCRWM Program and
principal contractors. Management assessments shall:

A. .vBe'pe_:rformed by personﬁel outside the QA organization.
B. Be planned and documented, and performed annually.
C. ‘Evaluate:

1. The adequacy of resources and personnel prov1ded to achieve and ensure
quality .

2. ' The scope, stzﬁus, and adeqﬁacy of the QéRWM QA program _ |
3. The effectiveness of the OCRWM QA program
4. " The programmatlc compllance to the OCRWM QA program.

D. Identify and track corrective actlon

Readiness Reviews |

The need for readiness reviews shall be identified by the OCRWM or OCRWM
contractor’s management for major scheduled or planned work to ensure OCRWM

'Program objectives are met. Where needed, readiness reviews shall be conducted

for the planned scope of work to- ensure that objectlve evidence exists demonstratmg'
that:

- A. Work prerequisites have been satisfied.

B. Personnel have been suitably trained and qualified.
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C. Appropriate implementing documents and management controls are available
and approved.

2.2.8 Peer Reviews

Peer reviews shall be conducted in accordance with the requirements and
recommendations of NUREG-1297, February 1988, as delineated -in Table 1,
Item D.

2.29 Expert Elicitation

Expert elicitation shall be conducted in accordance with requirements and
recommendations of NUREG-1563, November 1996, as delineated in Table 1,
Item F. : :

2.2.10  Quality Assurance Program ‘Management Review

Management shall regularly review the scope, status, adequacy, and compliance
aspects of the QA program they are executing and its compliance with 10 CFR 63,
Subpart G, to assure its effective implementation. These reviews shall include
frequent review of QA program status through reports, meetings, audits,
surveillance, and observations.  Appropriate management shall receive, as a
minimum, audit reports, surveillance reports, trend reports, and management
assessment reports.

2.2.11 Personnel Indoctrination, Training, Qualification, and Certification

Personnel indoctrination, training, and qualification processes shall be imp]emented
in a manner that ensures the appropriate indoctrination, training, and qualification
have been provided prior to performing activities that are important to safety or
important to waste isolation. Personnel performing these activities are indoctrinated,
trained, qualified, and certified as follows: ‘

A. Personnel shall be indoctrinated and trained as follows:
1. Determine required indoctrination and training.

2. Document formal training including the objective, content of the training,
attendees, and date of attendance.

3.  Ensure personnel are indoctrinated and trained, as needed, to achieve initial
proficiency; maintain proficiency; and to adapt to changes in technology,
methods, or job responsibilities.

4. Personnel that require certification are given proficiency tests. Acceptance
criteria are developed to determine whether individuals are properly trained
and qualified.
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5. Evaluate and assess the need for additional indoctrination and training as
assignments, positions, or implementing documents change.

6. Ensure indoctrination and training are completed prior to performing the
~ work.

7. Ensure that personnel are indoctrinated in the following topics as they relate
to a particular function:

a. General criteria, including the QARD, apphcable codes, regulations, and
standards

b. QA practices, concepts, and requirements
c. Applicable implementing documents
d. Job responsibi]iﬁes and authority. .

B. Personnel performing inspections or tests shall be trained, qualiﬁed, and certified
-in accordance with the following requirements:

1. Regulatory Guide 1.28, Revision 3, Position C.1
2. ANSI/ASME NQA-1-1983 Edition
a. Basic Requirement 2, Quality Assurance Program

b. Supplementary Requirement 2S-1, Supplementary Requirements for the
Qualification of Inspectlon and Test Personnel

c. Appendlx 2A-1 Nonmandatory Guidance on the Quallﬁcatlon of
Inspection and Test Personnel.

C. Personnel performing as auditors and technical specialists shall be trained and
qualified, and lead auditors shall be trained, qualified, and certified in
accordance with the requirements of ANSI/ASME NQA-1-1983 with
ANSI/ASME NQA-1A-1983 addenda, as follows:

1. Suppfementary Requirement 2S-3, Supplementary Requirements for the
Quality Assurance Program Audit Personnel :

2. Appendix 2A-3, Nonmandatory Guidance on the Education and Expefiénce
of Lead Auditors.

D. Personnel who perform nondestructive examinations shall be trained, qualified,
and certified in accordance with the American Society for Nondestructive
Testing, Recommended Practice No. SNT-TC-14, June 1980 Edition. In lieu of
the three-year recertlﬁcatxon interval specified in the Recommended Practice No.
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FSNT-TC—IA, June 1980 Edition, Level I1I nondestructive examination personnel
may be recertified on a five-year interval.

E. When required by codes, standards, and specifications, personnel who perform
inspections shall be certified in accordance with the pertinent codes, standards,
and specifications, (i.e., American Welding Society [Certified Welding
Inspector], National Electric Code [Certified Electrical Inspector], American
Concrete Institute [Concrete Construction Inspector, Concrete Transportation
Inspector], etc.). Validity of these certifications shall be verified prior to
performing inspections.

F. Qﬁaliﬁcations for the Director, OQA, M&O QA Mariagér, and Lead Laboratory
QA Manager include: - ‘

1. Management experience through assignments to responsible positiohs
2. In-depth knowledge of QA regulations, policies, practices, and standards

3. Appropriate experience working in QA or related activity in nuclear-related
design, construction, or operation or a similar technically based industry

4. Meeting or exceeding the qualification requirements for the Quality
Assurance position specified in ANSI/ANS-3.1-1993, Paragraph 4.3.7, as
modified by Regulatory Guide 1.8, Revision 3 (5/2000), Regulatory
Position C.2.1.1.
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30  DESIGN CONTROL

31  GENERAL

A. This section provides requirements to ensure that designs are defined, _controlled,

and verified. The scope of the design control program includes design 'actii/ities .

associated. with the preparation. and review of design documents, including the -
correct translation of applicable regulatory requirements, design bases, and site - -
characteristics into design, procurement, and procedural documents (such as’

drawings, calculations, specifications, plans, and procedures). Included in the -
scope -are activities such as field design engineering; physics (1ncludmg
cnticahty physics); seismic, stress, thermal, hydraulic, and preclosure and -
postclosure analyses; radiation shielding; compatibility of materials; delineation
of acceptance criteria for inspections and tests; Safety Analysis Report event
sequence analyses and associated computer- software; features to facilitate
decontamination; suitability; and accessibility for in-service inspection, -

maintenance, repair, and quality standards. -

Design control measures shall be established -and are applied to (i) the',design of
items that are important to safety; (i1) engineered and natural barriers that are
important to waste isolation; (iii) the description of the geologic setting and the

- plans for data collection and analysis activities that will generate information

pertinent to. the repository design and that will be relied on in site

characterization, licensing, and performance confirmation; (iv) - computer

software used in such activities; and (v) development of as-built drawings and

~related documentation in a timely manner. These design measures shall apply to -
‘the design inputs, ‘outputs and performance confirmation activities. :

Computer software used in all design activities shall be developed or procured
qualiﬁed and used in accordance with SupplementI Software o

3.2 REQUIREMENTS

32.1 _Design 'Inp'ut Control

: "Applicable desrgn mputs such as design bases, conceptual deSign reports
performance requirements (including those resulting from postclosure analyses), -

regulatory requirements, codes, and standards shall be controlled . by those'.",

responsible for the de31gn according to the following requ1rements :

A. Design 1nputs shall be identified and documented and their selection rewewed S

and approved by those responsible for the design.

Design inputs shall be specified and approved on a timely Basis and to the 1'eVé1

of detail necessary to permit the design work to be carried out in a correct ~

manner that provides a consistent basis for making . design. decnswns
accomplishmg desrgn verification, and evaluating design changes
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C. Data from scientific investigation activities used as design input shall be
qualified in accordance with Supplement II1, Scientific Investigation, prior to use
in the design product.

D. Changes from approved design inputs and reasons for the changes shall be
identified, approved, documented, and controlled.

~ E. Design inputs based on assumptions that requ1re confirmation shall be identified
and controlled as the design proceeds.

. 3.2.2°  Design Process
- The design process shall be controlled according to the following requirements:

A. Design work shall be prescribed and documented on a timely basis and to the
level of detail necessary to permit (i) the design process to be carried out in a
- correct manner and (ii) verification that the design meets requirements.

B. Design documents shall be adequate to support design, fabrication, construction,
and operation. The documentation shall include not only the final design
documents, such as drawings, specifications, and their revisions, but also
documentation that identifies the important steps, mcludmg sources of design:
inputs supportmg the final design.

C. Appropr1ate technical and QA standards shall be 1dent1ﬁed and documented and
their selection reviewed and approved.

D. Changes or deviations from specified quality assurance and technical standards,;
including the reasons for the change or deviation, shall be 1dent1ﬁed evaluated
approved, documented, and controlled

E. Measures shall be establlshed for -the selection and review for suitability of
application of materials, parts, equipment, and processes that are important to
waste isolation or important to safety functions of SSCs. - -

F. Applicable infomjation derived from experience, as set forth in reports or other
documentation, shall be made available to cogniz‘ant design'personnel.

G. The final design (approved de51gn documents and approved changes thereto)
shall:

1. Be relatable to the design mput by documentation in sufficient detail to
permit design venfcatlon :

2. Identify assemblies and/or Components that are part of the item being
.designed.
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3.23

H. For commercial grade items, the critical characteristics to be verified and the
~ acceptance ' criteria for those characteristics shall be documented. If a
commercial grade assembly or component, prior to installation, is modified or

- selected by special inspection and/or testing to meet requirements that are more
restrictive than the supplier’s published product description, then the item shall
be represented as different from the commercial grade item in a manner
traceable to a documented description of the difference.

I. The dimensional accuracy and completeness of desxgn drawings and
spemﬁcatlons shall be checked and documented :

J.” Design drawings, spe01ﬁcations, and other- design output documents shall
contain appropriate inspection and testing acceptance criteria.

K. Design documents shall be reviewed by individuals or groups within the QA
organization that do not have direct responsibility for performing the work being
verified, or by individuals or groups other than the one who generated the
document and trained and qualified in QA practices and concepts. Reviews shall

~ be performed to assure that the documents are prepared, reviewed, and approved

“'in accordance with implementing procedures and contain the necessary QA
requirements, such as inspection and test requirements, acceptance requirements,
and the extent to which inspection and test results are required to be

~ documented. Training and qualification of non-QA organization individuals
shall be in accordance with Subsection 2.2.11.

L. The distribution and use of design documents shall be controlled in accordance
with Section 6.0. -

Design Analyses -
A. Design analyses shall be planned controlled and documented.

B. Design analysis documents shall be legible and in a form suitable for
- reproduction, ﬁlmg, and retneval ’ ‘

C. Design analysis documents shall be sufficiently detailed as to purpose, method,
assumptions, design input, references, and units such that'a person technically
qualified in the subject can review and understand the analyses and verify their
adequacy thhout recourse to the ongmator

D. Calculations shall be identiﬁable by subject (including SSC to which the
calculation applies), originator, reviewer, and date, or by other designators such
that the calculations are traceable and retriévable.

E. Documentation of design analyses shall include:

1. Definition of the objective of the analyses
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2. Definition of design inputs and their sources
3. Results of literature searches or other applicable background data

4. Identification of assumptions and indication of those that must be verified as
the design proceeds

5. Identification of any computer calculation, including computer type,
computer program (e.g., name), revision identification, inputs, outputs,
evidence of or reference to computer program verification, and the bases (or
reference thereto) that support application of the computer program to the
specific physical probléem.

6. Computer programs may be utilized for design analysis without individual
verification of the program for each application, provided:

a. The computer program has been verified to show that it produces correct
solutions for the encoded mathematical model within defined limits for
each parameter employed.

b. The encoded mathematical model has been shown to produce a valid
solution to the physical problem associated with the particular
application. - '

7. Where changes to previously verified computer programs are made,
verification shall be required for the change, including evaluation of the
effects of these changes to Paragraph 3.2.3E.6.a and 3.2.3E.6.b. -

8. Identification of the originator, reviewer, and approver.

aN

3.2.4 | Design Verification

A. Design verification shall be performed to determine the adequacy of design by
using one or a combination of the following methods:

1. Design review (see Paragraph 3.2.5A)
2. Alternate or simplified calculations (see Paragraph 3.2.5B)
3. Qualification testing (see Paragraph 3.2.5C).

B. The extent of design verification required is a function of the importance to
safety or waste isolation of the item under consideration, the complexity of the
design, the degree of standardization, the state of the art, and the similarity with
previously proven designs.

C. Guidelines or criteria shall be established and described for determining the
-method of design verification. The particular design verification method used
shall be identified and documented.
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D. Procedural controls shall provide criteria for determining when design
documents that reflect the commitments of the Safety Analysis Report receive
formal design verification by interdisciplinary or multi-organizational teams or
by a single individual (a signature and date are acceptable documentation).
Design documents subject to procedural controls include, but are not limited to,
specifications, calculations, associated computer software supporting a safety or
waste isolation function, system descriptions, parts of the Safety Analysis Report
when used as a design document, and drawings, including flow diagrams, piping
and instrument diagrams, control logic diagrams, electrical single line diagrams,
structural systems for major facilities, site arrangements, and equipment
locations. Specialized reviews should be used when uniqueness or special
design considerations warrant.

E. The results of design verification shall be documented, including the -
identification of the verifier. ’

F. Responsibilities of the verifier, areas and features to be verified, pertinent
considerations to be verified, and the extent of documentation shall be identified
_in procedures.

G. Design verification shall be performed by competent individuals or groups other
than those who performed the original design but who may be from the same
organization. In exceptional circumstances, this verification may be performed
by the originator’s immediate supervisor, provided: '

1. The supervisor did not specify a singular design approach or rule out certain
design considerations and did not establish the design inputs used in the
design.

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

3. The venfication is not a cursory review.

4. The determination to use the supervisor is documented and approved in
advance by the supervisor’s management.

5. QA audits are conducted to evaluate the frequency and effectiveness of the
use of supervisors as design verifiers.

H. Design verification shall be performed at appropriate times and in a timely
manner during the design process.

1. Design verification shall be performed before release for procurement,
manufacture, or construction or the release to another organization for use in
other design work. In cases where this timing cannot be satisfied, the
design verification may be deferred, providing that a justification for this
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3.2.5

action 1s documented and the unverified portion of the .design ourput
document and all design output documents based on the unvenfied portion
are appropriately identified and controlled.

2. Construction site activities associated with a design or design change shall =
not proceed without verification past the point where installation would -
become irreversible (i.e., require extensive demolition and rework): .

3. In all cases, design verification shall be completed before waste package
placement in the reposrtory or before relying on the SSC to perform its
safety function - :

I. Where the design has been subjected to a previous verification' process in
accordance with the QARD, the verification process need not be duplicated for
identical designs. : . : :

J. Use of prevrously proven designs shall be controlled in accordance w1th the
followmg requirements: '

1. The applicability of standardized or previously proven designs shall be
verified with respect to meeting pertinent design inputs for each application.

2.  Known problems affecting standard or preViously proven desxgns and their
effects on other features shall be considered. -

3. .The original design and associated verification measures shall be adequate]y
documented and referenced in the files of subsequent application of the
design. :

K. Changes in previously verified designs shall require reverification. Such

verification shall include the evaluation of the. effects of the changes on the

- overall previously verified design and on any design analyses upon which the

design .is based. . Design changes shall be controlled in accordance with
Subsection 3.2.6.

Design Verification Methods

A. Design Review
Design reviews shall be controlled and performed to ensure:
1. The design inputs were correctly selected and incorporated. -

2. The assumptions necessary to perform the design were 'adequately‘
described, reasonable, and where applicable, identified as- requiring
confirmation as the design proceeds. »
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: 3. Appropriate design methods, and computer programs where applicable

) ‘were used. : '
4. Design inputs were correctly incorporated into the desigvn.‘
5. The design outputs are reasonable compared to design inputs.
6. The necessary design input and verification requirements for interfacing: :

organizations were specified in the des1gn documents or in- supportmg,

~ implementing documents

- B. Altemate or Simpliﬁed Calculations

These are calculations or analyses that are made with alternate methods to venfy
correctness of the original calculation or analyses. The appropriateness of -
assumptions, input data used, and the computer program or other calculatlon
method used shall be reviewed.

C. 'Qualiﬁcation Testmg :

1.

Where design adequacy is to be venﬁed by qualiﬁcation tests the tests shall |
be identified.

Prototype, component or feature testing shall be performed as early as e
possible before the installation would become 1rreversrble ' '

The test conﬁguration shall be defined and documented._

Testing shall demonstrate the adequacy of system, structure, or COmponent
performance under conditions that simulate the full range, including the

‘most adverse anticipated design conditions as determined by analysis.

Operating modes and environmental conditions in which the item must -

- perform satisfactorily shall be consrdered n determmmg the most adverse E .
. conditions.

If the tests venfy only ‘specific des1gn features the other features of the o

design shall be veriﬁed by other means.

Test results shall be documented and evaluated by the respon31ble desrgn.i._

'orgamzation to ensure that test requirements have been met..

If qualification testing indicates that a modrﬁcation to an 1tem is necessary
to obtain acceptable performance, the modification shall be documented and
the item modified and retested or otherwise- venﬁed to -ensure satisfactory
performance - ‘

- When tests are being performed on models or mockups scalmg laws shalli_ S
‘be estabhshed venﬂed and approved. : S :



OCRWM
Title: Quality Assurance Requirements and Descrlptlon

DOE/RW-0333P, Revision 18 Page: 40 of 147

3.2.6

3.2.7

9. The results of model test work shall be subject to error analysis, where
applicable, before using the results in the final design.

Design Change Control

Design changes, including field changes, shall be controlled in accordance with the
following requirements:

"A. Changes to final designs, field changes, and nonconfomling» items dispositioned

“use-as-is” or “repair’ shall be justified and shall be subject to design control
measures commensurate with those applied to the original design.

B. Changes shall be approved by the same affected groups or organizations that
approved the original design documents.

1. If an organization that originally was responsible for approving a’partiéular
design document is no longer responsible, a new responsible organization
shall be designated by the OCRWM. '

‘2. The designated approving organization shall have demonstrated competence
- -in'the specific design area of interest and have an adequate understanding of
the requirements and intent of the original design.

C. The design process and design verification methods and implementing
documents shall be reviewed and modified, as necessary, when a significant
design change is necessary because of an incorrect design.

D. Errors and deficiencies in approved design documents, including design methods
(i.e., computer software supporting a safety or waste isolation function), that
could adversely affect SSCs important to safety or waste isolation shall be

~ documented and action taken to ensure all errors and deficiencies are corrected.

E. Deviations from specified quality standards shall be identified and formally
documented. Procedures shall be established to ensure control of these
deviations. :

F. Measures shall be provided to ené_,ure personnel are notified of design
changes/modifications that may affect the performance of their duties.

G. Prior to the issuance of a design change initiated after the construction
authorization, the design changes shall be evaluated pursuant to applicable
regulatory requirements. .

~

Design Interface Control

A. Design interfaces shall be identified aﬁd_bontrolled.
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3.2.8

B.

'Design efforts shall be coordinated among participating design organizations and
- across technical disciplines. Interface controls shall include the assignment of

responsibility vand the establishment of implementing- documents among

© participating ‘design organizations and technical disciplines for the review,

approval, release, distribution, and revision of documents involving design
interfaces to ensure that SSCs are compatible geometrically, functionally, and

- with processes and environment.

- Design information transmitted across interfaces shall be documented and

C.
“controlled.
-D. The status of the design information or document provided shall be identified in
" transmittals. '
E. When it is necessary to initially transmit design information orally or by other
informal means, the design information shall be promptly confirmed with formal
“documentation initiated in accordance with the initiating organization’s
approved implementing document.
Sampling Plans

The basis, including any sqpporting analyses for the use of sampling plans for items,
barriers, and related activities, shall be documented. The following apply to the use -
of sampling plans:

CA.

B.

C.

Sampling plans shall use a criterion that provides 95 percent confidence that
there are only 5 percent defective items in a lot (95/5). -

Lots sampled shall be essentialiy homogeneous.

Sample plans shall be based on.recognized standard pr'actice.s.
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4.0

4.1

4.2

4.2.1

PROCUREMENT DOCUMENT CONTROL

GENERAL

- A. This section establishes requirements to ensure that procurement documents, and

any changes thereto, contain appropriate technical and QA requirements.

B. When an Interagency Agreement or other document serves as a procurement
document between the OCRWM and other federal agencies, the requirements of
this section shall apply. '

C. The requirements of this section that are applicable to suppliers are also applicable
to OCRWM contractors unless otherwise noted.

REQUIREMENTS

Procurement Document Preparation

Procurement documents shall include the following proVisions to assure quality, as
applicable to the item (including spare parts and replacements) or service being
procured:

A. A statement of the scope of work to be performed.
B. Technical requirements, including:
1. Design bases shall be identified or referenced.

2. Specific documents (i.e., drawings, specifications, codes, standards,
regulations, procedures, or instructions), including revisions thereto, that
describe the technical requirements of the items or services to be furnished
shall be specified. The revision level or change status of these documents shall
also be identified. :

3. Tests, inspections, and acceptance requirements that the purchaser will use to
monttor and evaluate the performance of the supplier shall be specified.

C. QA program requirements, including:

1. A requirement for the supplier to provide, upon request, a documented QA
program that implements applicable QA requirements prior to the initiation of
work. A principal contractor’s QA program description document shall
comply with the QARD. A supplier’s QA program description documents
shall comply with the purchaser’s QA program description document. The
extent of the QA program shall depend on the scope, nature, type and use, or
complexity of the item or service being procured.
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2. A requirement for supplier to incorporate the appropriate QA requirements
into any supplier procurement document issued to a subtier supplier.

3. When deemed appropriate, a requirement for the purchaser to permit some
or all suppher work to be performed under the OCRWM QA program or the
purchaser’s QA program. In these cases, procurement documents shall
specify that the OCRWM’s or the purchaser’s implementing documents are
applicable to the supplier and that the purchaser shall provide these
applicable documents to the supplier.

4. As analternative to requiring a documented QA program for suppliers of
analytical services (measurement of properties or other characterization of
samples) supporting scientific investigations, these procurements may be
controlled in accordance with Subsection 7.2.12B.

5. When requrred data cannot be obtained from an extemal source through a
procurement process that involves the imposition of applicable QA program
requirements, the data may be obtained through a non- Q procurement action
in accordance wrth Subsection 7.2.12C.

Provisions for right of access to supplier’s facilities shall be granted at each tier
of procurement for the purpose of inspection, verification, audit, or surveillance
by the purchaser or other designee authorized by the purchaser. Procurement
documents issued by OCRWM contractors shall also include a provision to
provide right of access to the OQA for the purpose of inspection, verification,
audit, or surveillance by the OQA.

Provisions for establrshmg hold points beyond which work cannot proceed
without purchaser authorization.

Identification of the schedule for submittal of documents to the purchaser for
information, review, acceptance, and retention. :

Purchaser requirements for the supplier to report nonconformances dispositioned
“nse-as-is” or “repair” to the purchaser for approval of the disposition.

Identification of any spare and replacement parts or assemblies and the
appropriate technical and QA information required for ordering. Spare parts
shall be subject to QA program controls, codes and standards, and technical
requirements equal to or greater than the original requirements, or as required to
preclude repetition of defects.

Instructions relative to the performance of special processes.

A requirement for suppliers to establish controls to mitigate the procurement and
installation of counterfeit or fraudulent items.
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K. Provisions for identifying that the procurement is subject to the provisions of
10 CFR 21.

4.2.2 Procurement Document Review and Approval

A. Procurement document reviews shall be performed and documented prior to
issuance of the procurement documents.

B. A review of the procurement documents and any changes thereto shall be made
to venfy that documents include appropriate provisions to ensure that items or
services will meet the governing requirements.

C. Reviews shall ensure that all applicable requirements delineated in
Subsection 4.2.1 are correctly stated, inspectable, and controllable; there are
adequate acceptance and rejection criteria; and the procurement document has
been prepared, reviewed, and approved in accordance with the requirements of
this section. ' ‘ :

D. Reviews shall be performed by personnel who have access to pertinent
information and who have an adequate understanding of the requirements and
scope of the procurement. : '

E. Procurement documents shall be reviewed by individuals or groups within the
QA organization that do not have direct responsibility for performing the work
being verified, or by individuals or groups other than the one who generated the
document that are trained and qualified in QA practices and concepts and concur
with these documents with respect to the QA-related aspects. The training and
qualification of non-QA organization individuals shall be in accordance with
Subsection 2.2.11.

F. Procurement documents shall be approved.
4.2.3 Procurement Document Change

A. Changes shall be subject to the same degree of control as used in the preparation
of the original documents.

B. Changes made as a result .of proposal/bid evaluations or pre-contract
negotiations shall be incorporated into the procurement documents. The
evaluation of these changes and the resulting impact shall be completed before
the contract is awarded. The evaluation shall consider:

1. Appropriate requirements as specified in this section

2. Additional or modified design criteria
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3. Analysis of exceptions or changes requested or specified by suppliers and a
-determination of the impact such changes have on the intent of the
procurement documents or quality of the item or service to be furnished.

424 Procurement Document Control

The distribution and use of procurement documents and changes thereto shall be
controlled in accordance with Section 6.0. '
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5.0  PROCEDURES, INSTRUCTIONS, AND DRAWINGS
5.1 GENERAL

_ This section establishes the requirements to ensure that work is prescribed by, and
performed in accordance with, approved procedures, instructions, and drawings,
(i.e., implementing documents).

5.2 REQUIREMENTS

A. Work shall be prescribed by controlled implementing documents of a type.
appropriate to the circumstance and shall be accomphshed in accordance with
these implementing documents. :

B. Work shall be suspended if it cannot be accomplished as described in controlled
implementing documents.

C. OCRWM contractors may work to OCRWM’s or a principal contractor’s
implementing documents when stipulated in procurement documents n
accordance with Section 4.0.

D. Suppliers to a principal contractor may work to OCRWM’s or the principal
contractor’s implementing documents, if permitted by the principal contractor’s
QA program description document and if stipulated in procurement documents.

5.2 Types of Implementing Documents

The type of document to be used to perform work shall be appropriate to the nature
and circumstances of the work being performed. Design drawings, including
as-built drawings, are developed and controlled in accordance with the requirements
of Section 3.0.-

5.2.2 Content of Implementing Documents

A Implementing documents shall be consistent with requirements delineated in the
QA program description document applicable to the implementing organization
and shall include the following information, as appropriate to the work to be
performed:

1. Responsibilities and organizationél interfaces of the organizations affected
by the document

2. A sequential description of the work to be performed, if necessary to
satisfactorily complete the work, including controls for altering the
sequence
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3. Quantitative and/or qualitative acceptance criteria for determmmg that
prescribed activities have been satisfactorily accompllshed and -that
prescribed results have been satisfactorly attained '

4. Methods for documenting that the work -was performed as specified
5. Identification of the QA records generated by the implementing document._

B. The organization responsible for the 1mplementmg document shall determme the
approprlate level of detail. '

5.2.3 Review, Approval, and Control of Implementing Documents

Implementing documents shall be reviewed, approved, and controlled in accordance
with Section 6.0. : '
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6.0. DOCUMEN T CONTROL

61 GENERAL

This section establishes requirements to ensure documents that specify technical or

‘quality requirements or prescribe activities affecting quality, including changes

“thereto, are reviewed for adequacy, approved for release, distributed for use at the
. location where the work is being performed, and used at the work location.

62  REQUIREMENTS
| 6.2.1 Types of Documents

A. Implementing documents and documents that specify technical requirements or
quality requirements or prescribe activities affecting quality shall be controlled
in accordance with this section.

B. Controlled documents shall include, but not be limited to design documents
(including. as-builts), procurement documents, procedures, instructions, QA
program description and requirements documents, and Safety Analysis Reports,
mcludmg changes thereto.

6.2.2 Preparmg_ Documents

The responsibility for preparing documents shall be assigned to the appropriate
organization. : :

623 Reviewing Documents

Implementing documents and documents that specify technical or quality-assurance
requirements or prescribe activities that are governed by the QARD, including
changes thereto, shall be reviewed prior to the start of work with respect to the
~ following requirements and to any addltlonal requirements specified ~by the
-applicable section of the QARD.

‘A. Review criteria shall be established before performing the review. The criteria
’ shall consider applicability, correctness, technical adequacy, completeness
accuracy, and compllance with establlshed requrrements

B. The review shall be performed by 1nd1v1duals other than the preparer.

C. Reviewers shall be techmcally competent for the subject area of the document
being reviewed.

D. Reviewers shall have access to pertinent background data or information upon
which to base their acceptance.

E. Reviewers shall document acceptance.
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F. Reviewers include:

1. Organizations or technical disciplines affected by the document as
determined by the manager responsible for the implementing document.

2. Individuals or groups within the QA organization that do not have direct
responsibility for performing the work being verified, or individuals or
groups other than the one who generated the document that are trained and
qualified in QA practices and concepts and concur with these documents
with respect to the QA-related aspects. The training and qualification of
non-QA organization individuals shall be in accordance with Subsection
22.11.

3. The OCRWM for principal contractors’ procedure(s) that directs the
development “and maintenance of their quality-affecting procedures.
Review shall be performed and acceptance documented prior to initiation of
the activity governed by the procedure.

G. Comments resulting from the review shall be documented and resolved to the
satisfaction of the organization responsible for the document before approving
the document.

6.2.4 Approving Documents

The organizational position responsible for approvmg the-document for release shall
be identified.

6.2.5 Distribution and Use of Dbcuments :

A. A system shall be established to identify the current status of each document that
is required to be controlled in accordance with this section. Thls system shall be
made accessible to document users.

B. The disposition of obsolete or superseded documents shall be controlled to
ensure that they are not used to perform work.

. C.. Effective dates shall be established for approved implementing documents.

D. The latest version (revision or change) of documents either in hardcopy or
electronic media shall be available for use prior to the start of work at the
location where the activity is performed. Documents shall be adhered to in the
performance of work.

6.2.6 ChangeS to Documents

A. Changes to documents shall be reviewed 1n accordance with the requirements of
Subsection 6.2.3, prior to approval for release.
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- 6.2.7

6.2.8

B. Changes shall be approved for release in a timely manner by the designated

organizational position responsible for the document.

C. Implementing documents shall define the method used to incorporate changes.
If the defined method is other than reissue of the entire revised controlled
document, the implementing document shall define the maximum number of
changes permitted prior to requiring reissue of the entire controlled document.

D. Implementing documents shall require that a history of changes to QA program
documents, including the reasons for the changes, be documented and
maintained. This document history shall be reviewed each time additional
changes to the document are proposed.

E. Changes to documents, other than editorial corrections as delineated in
Subsection 6.2.8, shall be reviewed and approved by the same organizations that
performed the original review and approval unless OCRWM designates another
responsible organization. The reviewing organization shall have access to
pertinent background data or information upon which to base their approval.

Expedited Changes

If an activity cannot be performed as prescribed in a document and the change
process would cause unreasonable delays, an expedited change may be made at the
work location by responsible management.

A. After the expedited change has been authorized, the changes shall be processed
through the normal change process. This processing shall occur in a timely
manner consistent with the type and nature of the document being changed.

B. Implementing documents shall describe the process to control expedited changes
according to the following requirements. :

1. The level of management with the authority to make expedlted changes
shall be identified.

2. The time limits for processing expedited changes through the norma] change
process shall be specified.

3. An evaluation of the work shall be performed, if the normal review process
results in a change that is different from the expedited change.

Editorial Corrections

Inconsequential editorial corrections may be made to documents without being
subject to review requirements, but such corrections shall be distributed as a revision
or change to the document.
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A. The following items are considered editorial corrections:
1. Correcting grammar or spelling.

2. Renumbering sections or attachments that do not affect the chronological
sequence of work. '

3. Changing the title or number of the document or the title or number of
documents referenced in the procedure.

4. Updating organizational titles.

B. A change in an organizational title accompanied by a change in responsibilities
1s-not considered an editorial correction.

C. The orgamzatlonal position responsible for approving the document for re]ease
shall approve editorial corrections.
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7.0

7.1

7.2

7.2.1

CONTROL OF PURCHASED MATERIAL, EQUIPMENT, AND SERVICES
GENERAL

A. This section establishes requirements for planning and executing quality
affecting procurements to ensure that purchased items and services meet
_specified requirements. This section does not apply to the procurement of direct
support contractor services or other non-quality affecting procurements. The
supplier selection and bid/proposal evaluation requirements of this section do not
apply to situations where the OCRWM obtains the services of other federal
agencies through an Interagency Agreement or other such document. When an
- Interagency Agreement or other such document serves as a procurement
document between the OCRWM and other federal agencies, the technical and
quality requirements, responsibilities, and interfaces specified in these
“documents shall be verified to be satisfactorily incorporated into the applicable
federal agency’s QA program description document prior to starting work
subject to the QARD.

B. The requirements of this section that are applicable to suppliers are also
applicable to OCRWM contractors unless otherwise noted.

REQUIREMENTS
Procurement Planning

Procurements shall be planned and documented to ensure a systematlc approach to
the procurement process. Procurement planning shall:

A. Identify procurement methods and organizational responsibilities, including
interfaces between design, procurement, and QA organizations.

B. Identify what is to be accomplished, who is to accomphsh it, how it is to be
accomplished, and when it is to be accomplished.

C. Prior to the initiation of each individual activity identified in Paragraph 7.2.1D,
identify and document the sequence of actions and milestones, indicating the
completion of these activities and the preparation of applicable procedures.

D. Provide for the integration of the following activities:

1. Procurement document preparation, review, and change control according to
. the requirements of Section 4.0

2. Selection of procurement sources
3. Proposal/bid evaluation and award

4. Evaluation of OCRWM contractor/supplier performance



OCRWM
Title: Quality Assurance Requirements and Description

DOE/RW-0333P, Revision 18 _ Page: 53 of 147

7.2.2

5. Verifications, including any hold and witness point notifications
6. Control of nonconformances

7. Corrective action

8.  Acceptance of the item or service

9. Identification of QA records.

E. Be accomplished as early as practicable, and no later than the start of those
procurement activities that are required to be controlled, to ensure interface
compatibility and a uniform approach to the procurement process.

F. Be performed relative to the level of importance, complexity, and quantity of the
item or service being procured and the supplier’s quality performance.

- G. Include participation of representatives from the technical organizations and the

QA organization.
Source Evaluation and Selection

A. Supplier selection shall be based on an evaluation, performed by or for the

purchaser before the contract is awarded, to determine the supplier’s capability

“to provide items or services in accordance with procurement document-
requirements. : ' ' o

B. The organizational responsibilities of the.purchaser for source evaluation and
selection shall be identified, including provisions for input from the QA
organization.

C. The purchaser’s measures for evaluating and selecting procurement sources shall
be documented and shall include one or more of the following elements:

1. Evaluation of the suppher’s history for providing an identical or similar
product that performs satisfactorily in actual use. This evaluation shall
reflect current capability.

2. Evaluation of the supplier’s current QA records, supported by documented
qualitative and quantitative information that can be objectively evaluated.

3. Evaluation of the supplier’s technical and quality capability are determined
by a direct evaluation of supplier’s facilities and personnel, and the

implementation of supplier’s QA program.

D. The results of procurement source evaluation and selection shall be documented.
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7.2.4

Proposal/Bnd Evaluation

A The proposal/brd evaluation process shall include a determmatron of the extent
‘of conformance to the procurement document requirements. This evaluation
shall be performed by designated, techmcally qualified organlzatrons ‘including '
the QA organization. : S

B. The evaluation shall include the following subjects consistent with the
importance, complexity, and quantity of items or services being procured: .

Technical considerations

QA program requirements
- Supplier’s personnel

Supplier’s production capabrhty
* Supplier’s past performance
- Alternatives

Exceptions.

Nk WD -

C. Before the contract is awarded, the purchaser shall resolve, or obtain
commitments to resolve, unacceptable quality conditions identified during the
proposal/bid evaluation. : :

D. Any deficiencies that would affect quality shall be corrected before starting -
quahty affecting work. :

E. Supplier’s QA program description document shall be accepted by the purchaser :
prior to the start of work.

Supplier Performance Evalu‘ation

A. The purchaser of items and services shall establish measures to mterface wrth the
suppher to verify performance The measures shall nclude: |

1. Estabhshmg an understandmg between the purchaser and suppher regardmg
' the reqmrements and specifications identified in the procurement documents_

2. Requrrmg the supplier to identify planmng techniques- and processes to be .
* used in fulfilling procurement document requirements

3. 'Revrewmg supplier documents that are prepared or processed durmg work, R
performed to fulfill procurement document requirements :

4 Identifying and processing necessary change information

5. Estabhshmg the method to be used to document mformatmn exchanges
between purchaser and supplier : ‘

6. Establishing the extent of source surveillance and inspection.
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7.2.5

B.

Annual perforrnance evaluations shall be performed on each supplier to
determine the need to schedule additional audits. This evaluation shall be
documented and based on:

1. Review of supplier furnished documents and records (i.e., certificates of
conformance, the American Society of Mechanical Engineers [ASME]
Certificate  of Authorization, ASME Quality System Certificate,
' nonconformance notices, and cotrective actions)

2. ~-Results of previous source veriﬁcations, audits, management assessments,
and receiving inspections, including results of audits from other sources
(e. £ other customers, ASME NRC) - :

3. Operating expenence of identical or sxmilar products furnished by the same

, supplier

The extent of veriﬁcations ineludmg planning, shall be a function of the relative

. importance, complexity, and quantity of items or services being procured and the

supplier s quality performance.

Verifi cation activities shall be accomplished by qualified personnel aSSigned to

- chieck, inspect, audit .or witness the supplier activmes

' VeriﬁCations shall be conducted as early as practical and shall not relieve the

supplier of their responsibility for the verification of quality achievement.
Verifications shall include (i) the use of audits to evaluate the supplier’s
performance and (ii) evaluation of purchaser’s documentation to aid in the
determination . of the effectiveness of the supplier’s QA program. This
documentation  shali include,  as appropriate, documentation of source
surveillance and inspections, audits receiving inspections, nonconformances
dispositions, waivers, and corrective actions.

In order to determme the effectivene_s_s of a supplier’s QA program, the
purchasers of items and services shall evaluate documentation related to that
effectiveness, such as -surveillances and inspections -audits, receiving
inspections, nonconformances dispositions, waivers, and corrective action as
they relate to the scope of a procurement

Control of'Supplier Genera’ted Documents

A.

Supplier generated documents shall be controlled, processed, and accepted in
accordance with the requirements established in the procurement documents.

Measures shall be implemented to ensure that the submittal of these documents
is accomplished in accordance with the procurement document requirements.
These measures  shall provide for the acquisition, processing, and recorded
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evaluation of technical, inspection, and test data compared against the
acceptance criteria. ' :

7.2.6 Acceptance of Items or Services

A. Suppliers shall venify that furnished items or services comply with the

purchaser’s procurement document requirements before offering the items or
services for acceptance.

Suppliers shall provide the purchaser objective evidence that items or services
conform to procurement documents. The documentation shall be available at the
purchaser’s facility before the item is installed or before the service is used.

Methods for accepting supplier furnished items or services shall ensure that
items or services comply with the purchaser’s procurement document
requirements and include one or more of the following, as appropriate to the
items or services being procured:

1. Evaluating the supplier’s certificate of conformance (items and related
services)

2. Performing one or a combination of source verification, receiving
inspection, or post-installation test (items and related services)

3. Technical verification of data produced (services only)
4. - Surveillance and/or audit of the activity (services only)

5. Review of objective evidence (i.e., certifications, stress reports, etc.) for
conformance to the procurement document requirements (services only).

D. Purchaser shall accept items and services prior to installation or use.

7.2.7 Certificate of Conformance

When a certificate of conformance is used to accept an item or related service:

A. The certificate shall identify the purchased item or service to the specific

procurement document.

The certificate shall identify the specific procurement document requirements
met by the purchased item or service, such as codes, standards and other
specifications. The procurement document requirements identified shall include
any approved changes, waivers, or deviations applicable to the item or service.

The certificate shall identify any procurement document requirements that have
not been met, together with an explanation and the means for resolving the
nonconformances.
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7.2.8

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

E. The certification process, including the implementing documents to be followed
in filling out a certificate and the administrative implementing documents for
review and approval of the certificates, shall be described in the supplier’s QA
program description document. ‘

F. Measures shall be identified to verify the vahidity of certificates and the
effectiveness of the certification process (e.g., by audit of the supplier or by an
independent inspection or test of the item). Verifications shall be conducted at
intervals commensurate with the past quality performance of the supplier.

Source Verification

The purchaser may accept an item or service by monitoring, witnessing, or
observing activities performed by the supplier. This method of acceptance is called
source verification.

A. Verification of activities is planned and performed with QA organization
participation in accordance with written procedures to ensure conformance to
procurement requirements. Procedures applicable to the method of procurement
provide for:

1. Specification of the characteristics or processes to be witnessed, inspected,
or verified and the method of surveillance and the extent of documentation
required. ‘

2. Audits, surveillance, or inspections to verify the effectiveness of the
supplier’s QA program and quality control activities and to ensure that the
supplier complies with quality assurance and technical requirements.

B. Source verification shall be implemented to inspect, monitor, witness, or observe
activities consistent with “the supplier’s planned fabrication, inspections,
examinations, or tests, and--shipments of items at predetermined points and
performed at intervals consistent with the importance and complexity of the
1item. ~

C. Documented evidence of acceptance of source verified items or services shall be
furnished to the receiving destination of the item, to the purchaser, and to the
supplier.
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7.2.9 Receiving Inspection
When receiving inspection is used to accept an item:

A. The inspection shall consider the results of source verifications and audits and
the demonstrated quality performance of the supplier.

B. The inspection shall be performed in accordance with inspection implementing
documents.

C. The inspection shall verify by objective evidence such features as proper
configuration; identification; dimensional, physical, and other characteristics;
freedom from shipping damage; and cleanliness.

D. The inspection shall be planned and executed according to the reqmrements of
Section 10.0.

E. Receiving inspection shall be coordinated with a review for adequacy and
completeness of any required documentation submittals.

7.2.10  Post-Installation Testing -

A. When post-installation testing is used as a method of acceptance, the post-
installation test requirements and acceptance documentation shall be mutually
established by the purchaser and supplier.

B. The test shall be in accordance with the requirements of Section 11.0.
7.2.11  Control of OCRWM Contractor’s/Supplier’s Nonconformances

The purchaser and supplier shall establish and document the process for disposition
of items and services that do not meet procurement document requirements
according to the following requirements:

A. OCRWM contractors, other than principal contractors, shall evaluate
nonconforming items according to the requirements of Section 15.0. Principal
contractors shall evaluate nonconforming items according to the requirements of
their QA program description document. - ’

B. Suppliers/principal contractors shall submit a report of nonconformance to the
purchaser, including recommended disposition for “use-as-is” or “repair,” and
technical justification. Reports of nonconformances related to procurement
document requirements or documents approved by the purchaser shall be
submitted to the purchaser for approval of the recommended dlsposmon
whenever one of the following conditions exists:

1. Techmcal or material requirements are violated.

2. A requirement in supplier documents, which have been approved by the
. purchaser, is violated.
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7.2.12

3.

The nonconformance cannot be corrected by continuation of the original
manufacturing process or by rework.

The item does not conform to the original requirement even though the item
can be restored to a condition such that the capability of the item to function
1s unimpatired.

C. The purchaser shall disposition the supplier’s recommendation.

D. The purchaser shall verify implementation of the dispo'sition. _

E. The purchaser shall maintain records of supplier submitted nonconformances.

Commercial Grade Procurement

A. Commercial Grade Items

Where specific quality assurance controls appropriate for nuclear applications
cannot be imposed in a practicable manner, commercial grade items may be
substituted for basic components, subject to the following to provide the
necessary assurance that the dedicated item will perform its mtended safety or
waste isolation function:

1.

The item’s critical characteristics shall be spemﬁed In approved design and .
procurement documents.

Verification of the item’s critical characteristics shall be achieved by
application of a dedlcatlon process to be performed by a specified
dedicating entity.

Implementing processes shall be developed to be consistent with Electric
Power Research Institute (EPRI) Guideline for the Ulilization of
Commercial Grade Items in Nuclear Safety Related Applications
(NCIG-07), EPRI NP-5652 (6/88), as endorsed and. modified by NRC
Generic Letters 89-02, Actions to Improve the Detection of Counterfeit and
Fraudulently  Marketed Products (3/89) and 91-05, Licensee
Commercial-Grade Procurement and Dedication Programs (4/91).

B. Commercial Grade Analytical Services

For analytical services in support of scientific investigation, the following
requirements shall be an acceptable alternative to all other requirements of
Section 7.0. The purchaser shall: '

1.

Prior to issuing the procurement document, develop a documented quality
control sample plan that describes:
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a. The number of quality control samples and approach to be used for’
submitting the samples (e.g., blind, duplicate, spike, etc.).

b. The preparation and analysis of quality control samples" or the
identification of the source of the preparation and analysis-method.

Standards used in the preparation of quality control samples shall be =~

traceable to nationally recognized standards. If no natlonally recogmzed ,
standard exists, the basis for use shall be documented.

c. Acceptance cntena.

d. How the number of quality control samples, the approach, and the
acceptance criteria provide confidence in the accuracy/premsron of the
data. _

2. Ensure that quallty control analytical results are received and evaluated
against acceptance criteria, prior to use of data :

3. Ensure that data, qualtty control analytical results, the quality 'c_ontrol
 sample plan, and evaluation documentation are submitted as QA records.

C. Commercial Grade Data

When required data cannot be obtained from any external source through a °
procurement process that involves the imposition of applicable QA program
requirements, the data may be obtained through a non-Q procurement action,
provided: ‘

1. Prior review and approval by the responsible OCRWM line organization
director and the Director, Office of Quality. Assurance 1s obtained

2. -Planmng for data acquisition and use is performed in accordance with
': Supplement I11, Subsectlon III 2.1

‘3. The data produced by the procurement is 1dentified, controlled and
: quallﬂed as described in Supplement II1, Subsectlons 111.2.3 and III 2. 4

7.2.13 | Amerlcan Society of Mechamcal Engineers Section 111 Code Items

The following requirements relative to suppliers of ASME'Sectton I Code items .
apply only to items designed and fabricated in accordance with ASME Section HI,
Rules for Construction of Nuclear Power Plant Components; and do not apply to".
non-code items that may be supplied by ASME Section III Code supplters : '

A. For the purchase of ASME Sectlon III Code items, editions of ANSI/ASME'
NQA-1 identified in NRC endorsed or.otherwise approved by the NRC versions
of the Code may be used for the construction of ASME Sectto_n III Code items
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When the referenced edition of ANSI/ASME NQA-1 is used in conjunction with,

‘other quality assurance, administrative, and reporting requirements contained in

the Code. Further, applicable requirements contained in the QARD or supplier’s
QA program description document shall also be met in conjunctlon w1th the
ASME Section I1I Code. : '

When assessing whether a company has an acceptable QA program to enab]e it -
to become a supplier, credit may be taken for the fact that ASME has -surveyed
the ASME Code supplier and issued a Certificate of Authorization or Quality

~ System Certification of the appropriate scope and for the desired location,

without performing any additional evaluation of the supplier’s QA prog’ram.

Audits of ASME Code supphers shall conﬁrm that the suppllers are
satlsfactonly lmplementmg ,

1. Their accredited ASME Code QA_ program'

2. The technical and quality prorfisions speeiﬁed in the purchase order

3. The apphcable provisions of the QARD or prmcrpal contractors QA"

- program description document

4. Applicable requirements contained in the regulations.
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8.0 IDENTIFICATION AND CONTROL OF MATERIAL PARTS, AND
COMPONENTS
8.1 GENERAL
- A. This section establishes requirements for the identification and control of items
’ (including consumables and partially fabricated assemblies) to ensure that only
correct and accepted items are used or installed.
B. Computer software nonconformances shall be controlled in accordance with
~ Subsection 1.2.5.
8.2 REQUIREMENTS
8.2.1  Identification
A. Identification shall be mamtamed on the items or in documents traceable to the
items. :
“B. Items shall be 1dent1ﬁed from the time of initial fabrication, or recelpt up to and
mcludmg installation or end use.
C. Identrﬁcanon shall relate an item to an applrcable design or other pertinent
specxfymg document
'D. Correct identification of items shall be verified and documented pnor to release
for fabrication, assembly, shipping, or mstallanon
8.2.2

Physical Markings '

A. Ttem identification methods shall include use of physical markings to the
maximum extent possible. If physical markings are either impractical or
insufficient, other appropriate means shall be employed (i.e., physical separation,
labels or tags attached to containers, or procedural control). - :

B. Physicalvmarkings when used shall"

1. Be applied using materials and methods that provxde a clear and legible
identification. :

2. Not detﬁmentally affect the lenCtion or service life of the item.

3. Be transferred to each part. Of an 1dent1ﬁed item ‘when the item is
subdivided. :

4. Not be 'obliterated or hidden by. surface treatments, coatings,’ or after
installation unless other means of identification are substituted.
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8.2.3

Conditional Requirements

The controls for items shall address the following requirements, as applicable:

A.

If codes, standards, or specifications include specific identification or traceability
requirements (i.e., identification or traceability of the item to applicable
speciﬁcatidn and grade of material; heat, batch, lot, part, or serial number;
specified inspection, test, or other records), the identification and traceability
methods shall be specified in specifications. v

If codes or standards do not include specific identification or traceability
requirements, specifications shall specify identification and traceability methods
appropriate to the item.

If items, including consumables, have a limited calendar (shelf) life, operating
life, or operating cycles, their use shall be subjected to methods established to:

1. Uniquely identify them.

2. Establish records'id_entifying the calendar (shelf) life, operating life, and/or

operating cycles remaining.

3. Prevent the further use of such items, including eonsumables which have
* reached the end of their calendar (shelf) life, operatmg life, or operating
cycles.

If item storage is required, methods shall be established for the control of item
identification that is commensurate with the planned duration and conditions of
storage. These methods shall provide for, as applicable:

1. Maintenance or replacement of markmgs and 1dent1ﬁcat10n tags damaged
during handling or agmg : -

- 2. Protection of 1dent1ﬁcat10n markings subject to excessive deterioration

resulting from environmental exposure or adverse storage conditions

3. . Updating related documentation.
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CONTROL OF SPECIAL PROCESSES

GENERAL

A.

This section establishes the requirements to ensure that special processes,
including welding, heat treating, chemical cleaning, and nondestructive testing
are controlled and accomplished by qualified personnel using qualified
procedures in accordance with applicable codes, standards, specifications,
criteria, and other requirements.

Processes performed to acquire or analyze data for scientific investigations
(i.e., siting or design input) are performed in accordance with Supplement III.

REQUIREMENTS

Special Processes’

A.

For special processes not covered by existing codes and standards or where
quality requirements specified for an item exceed those of existing codes or
standards, the necessary requirements for qualification of personnel, procedures,
or equipment shall be specified or referenced in implementing documents.

Processes to be controlled as special processes shall meet the following criteria:
1. The results are highly dependent on the control of the process.

2. The results are highly dependent on the skill of the operator.

3. Quality of the results cannot be readily determined by inspection or test of
the item.

Personnel, Implementing Documents, and Equipment Qualifications

Implementing documents shall be used to ensure that process parameters are
controlled and that the specified environmental conditions are maintained. Special
process implementing documents shall include or reference: '

A

Organizationél responsibilities, including those for the QA organization, for the
qualification of special process equipment and personnel.

Provisions for recording evidence of acceptable accomplishment of special
processes using qualified procedures, equipment, and personnel.

Qualification requirements for personnel, implementing documents, and
equipment.  Certificates of qualification shall clearly delineate the specific
processes that personnel are qualified to perform and the criteria used to qualify
personnel in each process.
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9.2.3

D. Conditions necessary for accomplishment of the special process. These

conditions shall include proper equipment, controlled parameters of the process,
calibration requirements, and traceability between the item and the individual
performing the special process.

Requirements of applicable codes, standards, and specifications, including
acceptance critena for the special process.

A requirement for the QA organization to be involved in special process
personnel, equipment, and process qualification to ensure satisfactory
performance. This involvement includes, but is not limited to the performance
of surveillances and audits. ' ‘

Qualification and Certification of Nondestructive Examination Personnel

A.

Nondestructive examination shall include radiography, magnetic particle,
ultrasonic, liquid penetrant,” eddy current, neutron radiography, acoustic
emission, and leak testing. '

Personnel who perform nondestructive examinations shall be qualified and
certified in accordance with Subsection 2.2.11. In lieu of the three-year
recertification interval specified in Recommended Practice No. SNT-TC-14, June
1980 Edition, Level I nondestructive examination personnel may be recertified
on a five-year interval.

Suppliers, other than principal contractors, may qualify their nondestructive
examination personnel to other editions of the Recommended Practice No.
SNT-TC-1A4, provided other editions are reconciled to the 1980 edition of the
Recommended Practice No. SNT-TC-14 and found acceptable to the OQA.

Implementing documents shall be established for the control and administration .
of nondestructive examination personnel training, examination, and certification.
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10.0  INSPECTION
10.1 GENERAL

‘This section establishes requirements for developing an effective inspection program
that verifies conformance of items and activities to specified requirements through
planning and executing inspections.

10.2 REQUIREMENTS
10.2.1 Inspection Planning

A. Inspection planning shall be performed and documented. Inspection plans may
be separate documents governed by procedural controls, or an integral part of
approved implementing documents.

B. Representatives of the interested technical organizations and the QA
organization shall participate in planning activities.

C. Related codes, standards, spéciﬁcations, aﬁd design documents shall be used to
deyelop ispection plans. ' '

D. 'Ehe elements of inspection plans identify:
1. Characteristics to be inspected
2. Description of inspection or process monitoring that will bé used
3. Identification of the organization responsible for performing the inspection
4. Acceptance criteria
5. Measuring and test equipment to be used to perform the inspection to ensure

the equipment is of the proper type, range, accuracy, and tolerance to
accomplish the intended function

.O\

If applicable, identification of a sampling plan in accordance with
Subsection 10.2.4

7. Methods to record inspection resuits.
10.2.2  Selecting Inspection Personnel to Perform Inspections

A. The individual who performs an inspection to verify conformance of an item to
specified acceptance criteria shall be qualified to the requirements of this
section.
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B. Data recorders, equipment operators, or other inspection or test team members
who are supervised by a qualified inspector shall not be required to be a
qualified inspector.

C. Inspections shall be performed by individuals other than those who performed
the activity being inspected, and those individuals shall not report directly to the
supervisor immediately responsible for performance of the work.

10.2.3  Inspection Hold Points

A. When mandatory hold points are used to- control work that shall not proceed '
without the specific consent of the organization placing the hold point, then the
specific hold points shall be indicated in implementing documents.

B. Consent to waive specified hold points shall be documented before continuing
work beyond the designated hold point.

10.2.4  Statistical Sampling

When statistical sampling is used to verify the acceptability of a group of items, the
statistical sampling method shall be based on recognized standard practices and shall
comply with the sampling plan requirements delineated in Section 3.0.

10.2.5 In-Process Inspections and Monitoriﬁg

A. ltems in-process or under construction shall be inspected when necessary to
verify quality.” If inspection of processed items is impossible or
disadvantageous, indirect control by monitoring of processing methods,
equipment, and personnel shall be provided.

B. Inspection and process monitoring both shall be conducted when control is.
inadequate with only one method. '

C. A combination of inspection and process monitoring methods, when used, shall
be performed in a systematic manner to ensure that the specified requirements
for control of the process and the quahty of the item are met throughout the
duration of the process.

D. Controls shall be established and documented for the coordination and
sequencing of the work at established inspection points durmg successive stages
of the process or construction.

10.2.6  Final Iﬁspection

A. Finished items shall be inspected for completeness, markings, calibration,
adjustments, protection from damage, or other characteristics, as required to
verify the quality and conformance of the item to specified requirements.
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10.2.8

10.2.9

B.

Quality records not previously examined shall be examined for adequacy and
completeness

Final inspections shall include a review of the results and resolution of
nonconformances identified by earlier inspections.

. Modifications, repairs, or replacements of items performed subsequent to final

inspection ‘shall require reinspection or retest, as appropriate, to verify
acceptability. o

Accepting-Items

A.

B.

The acceptance of mspection results shall be documented and approved by.
qualiﬁed and authonzed personnel. .

The inspection status of an item shall be identiﬁed according to Section 14.0.

Inspection Documentation

Inspection documentation shall identify:

A

B..

The item inspected
The date of inspection

The name or unique identifier of the inspector who documented, evaluated, and
determined acceptability ' '

The name of the data recorder, as applicable

The type of observation or method of inspection

The inspection criteria, samplmg plan, or reference documents (mcludmg

rev1sron levels) used to determine acceptance
Results indicating acceptability of characteristiCs inspected'

Measuring and test equipment used during the inspéction, including the
identiﬁcation number and the most recent calibration date: -

Reference to mformation on actions taken in connection w1th nonconformances ;

“asapplicable.

Qualviﬁcation and Certification of Inspection Personnel

Personnel who perform inspections shall be qualified and certiﬁed in accordance -
with Subsection 2.2.11. - :

Page: 68 0f 147" ;
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11.0 TEST CONTROL

11.1

11.2 .

11.2.1

GENERAL

A ThlS section estabhshes requirements for planning and executing tests requnred to
demonstrate that items will perform satisfactorily in service.

1. Tests shall be performed in accordance with implementing documents that
incorporate requirements and acceptance criteria contamed in applicable
design documents

2. Examples of such tests include: prototype, . component, or feature

" qualification tests; production tests; proof tests prior to installation;

construction tests; and preoperatlonal tests (i.e., the test program before the
start of preclosure operatlons)

B. Testing of cOmputer software supporting a safety or Waste isolation function
shall be performed in accordance with Supplement 1.

C.. Tests supportmg the acqmsmon of data from samples, and scientific
1nvest1gat|on shall be performed in accordance w1th Supplement III

REQUIREMENTS

Test Planning

Test planning shall require that test implementing documents provide for the

following:

A. Identification of the implementing documents to be developed to control and
perform tests and provide criteria for (i) determining the accuracy requirements
of test equipment and (ii) determining when tests are required and defining how
and when testing activities are performed '

B. Provisions for performing prototype' component, or feature qualiﬁcation testing,
including design venﬁcatlon testmg, as early as possible before the installation
would become 1rrever51ble ‘

C. Identification of the item to be fested and the test requirements.and acceptance
limits contained in applicable design and procurement documents

D. Identification of test methods to be employéed and instructions for performing the
test ’

E. Test prerequisites that address  the following: calibrated ins_trumentation;
appropriate and adequate test-equipment and instrumentation, including accuracy
requirements, trained personnel, . condition of test equipment; and the
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11.2.2

11.2.3

completeness of the item to be tested; suitably controlled environmental
conditions; and provisions for data acquisition and storage

F. Mandatory inspection hold points for w1tnessmg by the organization placing the
hold point

G. Methods to record data and results
H. Provisions for ensuring that test prerequisites have been met

. Selection and identification of the measuring and test equipment to be used to
perform the test to ensure that the measuring and test equipment is of the proper
type, range, accuracy, and tolerance to accomplish the intended function.

' Performing Tests

Tests shall be performed in accordance with implementing documents that address
the following requirements, as applicable:

A. Provisions for determining when a test is required, describing how tests are
performed, and ensuring that testing is conducted by trained and appropriately
qualified personnel

B. Inclusion of or reference to test objectives and provisions for ensuring that
prerequisites for the given test have been met, adequate calibrated
instrumentation is available and used, necessary monitoring is performed, and
suitable environmental conditions are maintained

C. Test requirements and acceptance criteria provided or approved by the
organization responsible for the de51gn of the item to be tested, unless otherwise
designated

D. Test requireméﬁts and acceptance criteria based upon specified requirements
contained in applicable design or other pertinent technical documents.

Use of Other Testing Documents

A. Other testing documents (i.e., American Society for Testing and Materials
specifications, supplier manuals, equipment maintenance instructions, controlled
drawings, or other related documents containing acceptance criteria) may be
used instead of preparing special test implementing documents. If used, these
documents shall incorporate the information directly into the approved test
document governing the test. :

B. Other testing documents shall include adequate supplemental instructions, as
required, to ensure the required quality of the testing work.
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11.2.4 Test Results

A. Test results shall be documented, and their conformance with accepténce criteria
shall be evaluated, by a qualified individual within the responsible orgamzanon
to ensure that test requirements have been satisfied.

B. The test status of an item shall be identified in accordance with Secfion 14.0.
11.2.5 Test Documentation

Test documentation shall‘ identify the following:

A. Item or work product tested |

Date of test

Name of the tester and data reéordefs

Type of observation

m g 0w

Identification of test criteria or reference documents used to determine
acceptance

o

Results and acceptability of the test

Actions taken in connection with any nonconformances noted

= 0o

Name of the person evaluating and accepting the test results

.

Identification of the measuring and test equipment used during the test, including
the identification number and the next calibration due date.

11.2.6  Qualification and Certiﬁcétion of Test Personnel

Personnel who direct tests shall be qualified and certified according to the
requirements of Subsection 2.2.11.
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12.0 CONTROL OF MEASURING AND TEST EQUIPMENT

12.1

12.2

12.2.1

GENERAL

This section prescnibes requirements applicable to the establishment of measures
that ensure tools, gages, instruments, and other measuring and testing devices used
in activities affecting quality are properly controlled, calibrated, and adjusted at
spectfied periods to maintain accuracy within necessary limits.

' REQUIREMENTS

Calibration

A. Measuring and test equipment (M&TE), including equipment that contains
software or programmable hardware, shall be calibrated, adjusted, and
maintained as a unit at prescribed intervals, or prior to use, against reference
calibration or transfer standards having traceability to nationally recognized
standards. Software developed or modified by the user shall be controlled in
accordance with Supplement I. If no nationally recognized standards or phy51ca1
constants exist, the basis for calibration shall be documented.

B. Calibration standards shall have a greater accuracy than the required accuracy
of standards being calibrated.

1. If calibration standards with a greater accuracy than required of the standard
being calibrated do not exist or are unavailable, calibration standards with
accuracy equal to the required calibration accuracy may be used if they can
be shown to be adequate for the requirements.

2. The basis for the calibration‘acceptance shall be documented and authorized
- by responsible management. The level of management authorized to
perform this function shall be identified.

C. Calibration standards used for the calibration of M&TE shall have an accuracy
of at least four times the required accuracy of the equipment being calibrated or,
when this is not possible, shall have an accuracy that ensures that the equipment
being calibrated will be within required tolerance. The basis of acceptance shall
be approved by responsible management. The level of management authorized
to perform this function shall be identified.

D. The method and interval of calibration for each device shall be defined based on
the type of equipment, stability characteristics, required accuracy, precision,
intended use, degree of use, and other conditions affecting measurement control.
For M&TE used in one-time-only applications, the calibration shall be done both
before and after use. '
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E. A calibration or calibration check shall be performed:

1.  When the accuracy of calibrated in-service M&TE is suspect
2.  When calibrated M&TE is removed from service (i.e., retired or surplus).

F. Calibrated M&TE shall be labeled, tagged, or otherwise suitably marked or
documented to indicate due date of the next calibration.

G. Calibrated M&TE shall be uniquely identified to provide traceability to its
calibration data. - :

H. Updates to software contained in M&TE that affect calibration shall require
recalibration of the equipment prior to use.

12.2.2 Documenting the Use of Measuring and Test Equipment
A. The use of M&TE shall be documented.

B. Selection of M&TE shall be controlled to ensure that such items are of proper
type, range, accuracy, and tolerance to accomplish the functions of determining
conformance to specified requirements. :

C. As appropriate to equipment use and its calibration schedule, the documentation
shall identify the processes monitored, data collected or items inspected or
tested since the last calibration.

12.2.3 Out-of-Calibration Measuring and Test Equipment

A. M&TE shall be considered to be out-of-calibration and shall not be used until
calibrated if any of the following conditions exist:

1. The calibration due date or interval has passed without recahbratlon
2. The device produces results known to be in error.
3. The calibration status cannot be determined.

B. Out-of-calibration M&TE shall be controlled. The controls:shall include the
- following requirements:

1. OQut-of-calibration M&TE shall be tagged, segregated, or otherwise
controlled to prevent use until it has been recalibrated.

| 2. When M&TE is found to be out-of-calibration during recalibration, the
~ wvalidity of results obtained using that equipment since its last vahd
calibration shall be evaluated.

a. The evaluation shall include the determination of acceptability for
previously collected data, processes monitored, or items previously
inspected or tested.
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'b. The evaluation shall be documented.

c. If evaluation determines that processes monitored or items inspected or
tested are suspect, it shall be documented in accordance with
Section 15.0. Inspectxons or tests shall be repeated for items determined

" to be suspect. :

C. If M&TE is consistently found to be out- of-calibration durmg the recallbratlon '
process, it shall be repaired or replaced. :

Lost Measuring and Test Equipment

When M&TE is lost, the valndlty of results obtained usmg that eqmpment since its
last valid cahbratlon shall be evaluated. _

A. The evaluation shall include the determination of acceptability for. previbusly'
collected data, processes monitored, or items previously inspected or tested.

B. The eValuatidn shall be documented.

C. If evaluation determines that processes monitored or items inspected or tested

are suspect, it shall be documented in accordance with Section 15.0.
Handling, Storage, and Use
A. M&TE shall be properly handled and stored to maintain accuracy. '

B. Selection of M&TE shall be controlled to ensure that such items are the proper
type for the mtended use.

Commercial Devices

Calibration and control shall not be required for rulers, tape meashres, levels, and
other normal commercial equipment that provides adequate accuracy. -

Measuring and Test Eqdipment Documentation

' M&TE calibration documentation shall include the folloWing informétion“: |

A. Identification of the measuring or test equipment calibrated

" B. Traceability to the calibration standard used for calibrati()h__ »

C. Calibration data

D. Identification of the individual performivng the calibration -
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E Identlﬁcatlon of the date of calibration and the recalibration due date or mterval
as appropnate :

F. Results of the calibration and statement of acceptability

G._'Reference to any actions taken in connection with out-of-calibration or -
. nonconforming M&TE, including evaluation results and repeated 1nspect10ns or
tests, as appropriate :

H. Identification of the implementing document (including revision level) used in
performmg the calibration. : :
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13.0 HANDLING STORAGE AND SHIPPING

13.1

13.2 -

13.2.1

- 13.2.2

13.2.3

GEN ERAL

This section establishes requirements for the handling, storage, cleaning, packaging,
shipping, and preservation of items and consumables, in accordance with design and
procurement requirements, to prevent damage or loss and to minimize deterioration.

REQUIREMENTS

Controls

A. Handling, storage, cleaning, packaging, shipping, and preservation of items shall -
be conducted in accordance with established work and inspection implementing

documents, shipping instructions, or other specified documents.

B. If required for critical, sensitive, perishable, or high-value articles, specific
implementing documents for handling, storage, cleanmg, packaging, shipping,
- and preservation shall be prepared and used.

‘Special Equipment, Tools, and Environments

A. If required for particular items, special equipment (e.g., containers, shock
absorbers, and accelerometers) and special protective environments (i.e., inert
gas and specific moisture and temperature levels) shall be specrﬁed and
provided.

B. If special equipment and env1ronments are used, provisions shall be made for
thelr venﬁcatlon :

C. Special handling tools and equipment shall be used and controlled as necessary,
to ensure safe and adequate handling.

D. Special handling tools and equipment shall be inspected and tested at specified
time intervals and in accordance with implementing documents to verify that the
tools and equipment are adequately maintained. ’

E. Operators of special handling and lrftmg equ1pment shall be expenenced or
trained to use the equrpment

Markmg and Labelmg
A. Measures shall be established for markmg and labeling for the packagmg,
shipping, handling, and storage of items as necessary to adequately 1dent1fy,

maintain, and preserve the item.

B. Markings and labels shall indicate the preSence of special environments or the
need for special controls, if necessary. . ’ :
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14.0 INSPECTION, TEST, AND OPERATING STATUS

14.1

142

14.2.1

14.2.2

GENERAL

This section establishes requirements to identify the inspection, test, and operating
status of items throughout fabrication, construction, installation, and testing.

REQUIREMENTS

Identifying Items

~ A. Items that have satisfactorily passed required inspeétions and tests shall be

~ identified. '

B. The identification methods shall preclude the inadvertent installation, use, or
operation of items that have not passed required inspections and tests.

'Indiéating Status

A. The status of réquired inspection and tests of items shall be indicated when
necessary to preclude inadvertent bypassing of such inspections and tests.

B. The status of inspections and tests shall be identified either on the items or in
documents traceable to the items.

C. Status shall be maintained through the use of legible and easily recognizable
status indicators -(i.e., tags, markings, labels, and stamps) or other means

(i.e., travelers, inspection, or test records).

D. The authority for applying and removing status indicators shall be specified.

"E. To prevent the inadvertent use or operation of an item that is out of service

(e.g., a nonconforming, inoperative, or malfunctioning item), status indicators,
such as tags or markings, shall be placed at all locations where operation of the
item can be initiated, such as control panels, switches, breakers, valves, or
systems. E : ’ '
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15.0 NONCONFORMING MATERIALS, PARTS, OR COMPONENTS

15.1 GENERAL

A. This section establishes requirements for the control of items (including samples,
boreholes, services, etc.) that do not conform to requirements in order to prevent
inadvertent installation or use of the item.

B. Computer software nonconformances shall be ’contr’oll_ed-in accordance with
Subsection 1.2.5.

152  REQUIREMENTS

15.2.1 | Documenting, Reporting, and Evaluating Nonconforming Items

A. Nonconformances shall be documented and reported to the appropriate levels of
management responsible for the conditions. In addition, organizations affected
by the nonconformance shall be notified. ’

B. Nonconformances shall be tracked and. trended in accordance with the
requirements of Section 16.0.

C. Nonconformance documentation shall clearly identify and describe the
charactenistics that do not conform to specified criteria.

D. Nonconformance documentation shall be reviewed, and recommended
dispositions of nonconforming items shall be proposed. The review shall
include determining the need for corrective action according to the requirements
of Section 16.0.

'E. Recommended dispositions shall be evaluated and approved. by mdw:duals who
are independent of the work that produced the dlsposmon

F. Personnel performing evaluations to determine a disposition as well as those
evaluating a recommended disposition shall have demonstrated competence in
the specific area being evaluated, have an adequate understanding of the
requirements, and access to pertinent background information. :

. G. The responéibility and authority for reviewing, evaluating, and approving the
disposition, and closing nonconformances shall be specified.

H. Further processing, delivery, installation, or use of a nonconforming item shall
- be controlled pending the evaluation and approval of the disposition.

I. Nonconformances shall be corrected or dispositioned before initiation of the
preoperational test program on the item.
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15.2.2

15.2.3

15.2.4

Identifying Nonconforming Items

A. Nonconforming items shall be identified by marking, tagging, or other methods
that do not adversely affect their end use. The identification shall be legible and
easily recognizable.

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

Segregating Nonconforming Items

A. Nonconforming items shall be segregated, when practical, by placing them n a
clearly identified and designated hold area until properly dispositioned.

B. If segregation is impractical or impossible due to physical conditions, other
precautions shall be employed to preclude inadvertent use.

Disposition of Nonconforming Items

A. The disposition of “use-as-1s,” “limited use” (this disposition is limited to
Supplement II nonconforming samples), “reject,” “repair,” or “rework” for
nonconforming items shall be identified and documented.

B. The technical justification for the acceptability of a nonconforming item that has
been dispositioned “repair,” “limited use,” or “use-as-is” shall be documented.

C. Items that do not meet original design requirements that are dispositioned
“use-as-is” or “repair’ shall be subject to design control measures commensurate
with those applied to the original design. ’

1. 'If changes to the specifying document are required to reflect the as-built
condition, then the disposition shall require action to change the specifying -
document to reflect the accepted nonconformance.

2. Any document or QA record change required by the disposition of the
nonconformance shall be identified in the nonconformance documentation,
and when each document or record is changed, the justification for the
change shall identify the nonconformance documentation.

D. The disposition of an item to be reworked or repaired shall contain a requirement
to reexamine (1.e., inspect, test, or nondestructive examination) the item to verify
acceptability. Repaired or reworked items shall be reexamined using the original
process and acceptance criteria unless the nonconforming item disposition has
established alternate acceptance critena. '



OCRWM ,
Title: Quality Assurance Requirements and Description

DOE/RW-0333P, Revision 18 _ Page 800f147

E. Replacement items shall be inspected and tested in accordance with the original
- inspection and test requirements or acceptable alternatives. _—
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. 160 CORRECTIVE ACTION

16.1

16.2

16.2.1

16.2.2

16.2.3

16.2.4

GENERAL

This section establishes requirements to ensure conditions adverse to quality are o

promptly identified and corrected as soon as practical.

' REQUIREMENTS

Identifying Conditions Adverse to Quality

A condmon adverse to quahty shall be identified when a failure malfunction o
~deficiency, defectlve itemn, or nonconformance is identified. B

Classiﬁcation of Conditions Adverse to Quality

"A Condmons adverse to quality shall be classified in regard to. their 51gn1ﬁcance '

and corrective actlons shall be taken accordmgly

'B. Categorie_so_f classification shall be established to distinguish between:

1. Conditions adverse to quality
2. Significant conditions adverse to quality.

Conditions Adverse to Quality _

A.' Condltlons adverse to ‘quality shall be documented, tracked, and reponed to the - -
. appropriate levels of management resp0n51bie for the condmons B

' B. Responsible management shall determine the extent of the adverse condmon and '

complete remedial action as soon as practical.

Significant Conditien‘s Adverse to Quality

A. Cnterla for determining a 51gn1ﬁcant condition adverse to quality shall be -

e establlshed

- B. .Signiﬁcant conditions adverse to quality shall be docurnentedand.repc')rt'ed_ to. .

management responsible for the condition and their uppervr'_nan'agement.
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16.2.5

16.2.6

C. Significant conditions adverse to quality shall be evaluated for a stop work
condition by the QA organization to determine whether stopping work is
warranted.

1. QA management shall issue stop work orders to responsible management
after a stop work condition has been identified.

2. QA management shall take appropriate action to lift and close (in part or
total) the stop work issued by the QA organization based on the resolution
of the related significant condition adverse to quality.

D. Responsible management shall ‘perform investigative action to determine the -
extent and impact of the condition, and document the results.

E. Responsible management shall determme document, and complete remedial
action.

- F. Responsible msnagement shall determine the root cause of the problem and take

corrective action to prevent recurrence as soon as practical.
Follow-up

Processes shall be established to verify the implementation of corrective actions
prior to closeout of the documentation associated with conditions adverse to quality.

Quality Trending
A. Criteria shall be established for determining adverse quality trends.

B. Reports of nonconformances and conditions adverse to quahty shall be evaluated
to 1dent1fy adverse quality trends.

C. Trend evaluation shall be performed in a manner and at a frequency that
provides for prompt identification of adverse quality trends and assist in
identifying root cause,

D. Trend evaluations shall be pror_r'iptly;distributed to OCRWM and OCRWM
contractor management for review and appropriate corrective action.
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17.0 QUALITY ASSURANCE RECORDS

17.1

17.2

17.2.1

GENERAL

A. This section establishes requirements to ensure that QA records that furnish
documentary evidence of quality are specified, prepared, and maintained. The
records system shall be established at the earliest practicable time consistent with
the schedule for accomplishing activities affecting quality. '

B. The reqmrements of this section that are applicable to suppliers are also
' ‘apphcable to OCRWM contractors unless otherwxse noted.

REQUIREMENTS

Quallty Assurance Records

A. Spec1ﬁc QA record types include, but are not limited to:

L

10.

11

Scientific, engineering, and operational data and logs; laboratory and field
notebooks and logbooks; and data reductlon documents

'Resul_ts of reviews, inspections, tests, audits, and material analysis

Monitoring of work performance

Maintenance and modiﬁcation proéedures and related inspection results
Repértabie ocbu_rrences-

QA program .c":h-an.ges that r’éduce commitments ‘

Computer software suppoft:ing a safety or waste isolatibﬁ function
Qua]iﬁqa_tion of pers'_onnél,: proéédures,»and eqUipr;lent

Documentation such as design records, drawings, specifications,

- procurement documents, calibration procedures and reports, design review

reports, peer review reports, :nonconformance reports, corrective actlon
reports, and as-built drawmgs

Other records reqmred by preclosure and postclosure operating conditions

Construction records required by 10 CFR 63.72.
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B. Additional guidance relative to the types of documents considered to be QA
records is provided in ANSI/ASME NQA-1-1983, Appendxx 17A-1, and NRC
Regulatory Guide 1.28, Revision 3.

17.2.2  Creating Valid Quality Assurance Records

A. Implementing documents shall:
1. Identify those documents that will become QA records.’

2. Identify the orgamzatlon responsible for submlttmg the QA records to the
records management system. :

" B. Individuals creating QA records shall ensure that the QA records are legible,
accurate, complete, appropriate to the work accomplished, and identifiable to the
item(s) or activity(s) to which they apply. .

C. Individuals handling QA records shall protect them from damage or loss until
the records are submitted to the records management system.

D. Documents shall be considered valid records when stamped, initialed, or signed
and dated by authorized personnel or otherwise authenticated as complete. This
authentication may take the form of a statement by the reporting individual or
organization. If the nature of the record (i.e., magnetic or optical media)
precludes stamping, initialing, or signing, then other means of identifying the
record as complete by authorized personnel are permitted.

E. Handwritten signatures shall not be required if the document is clearly identified
as a statement of the reporting individual or organization.

F. QA records may be originals or copies.

17.2.3  Submission of Quality Assurance Records

QA records shall be submitted to the records management systevfn for receipt,
processing, and storage.

17.2.4  Receiving and Indexing Quality Assurance Records

A receipt control system shall be established for QA records according to the
following requirements:

A. An individual or organization shall be assigned the responsibility for receiving
QA records. The designee shall be responsible for organizing and implementing
a system of receipt control of records for permanent and temporary storage.
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17.2.5

17.2.6

B. A method shall be established for verifying that the QA records received are in
agreement with the transmittal document.

C. QA records shall be protected from damage, deterioration, or loss when
received. . '

D. Legibility and completeness of QA records shall be verified.

E. The receipt control system shall permit a current and accurate assessment of the
status of QA records during processing.

F. QA records shall bc mdexed to ensure retnevabrhty The indexing system shall
include:

1. The location of the QA records within the records management system
2. Identification of the item or related activity to Wthh the QA records pertam

3. The record retention times.

Correcting Information in Quality Assurance Records

A. Corrections to QA records, including documents that will become QA records,
shall include the initials or signature of the person authorized to make the
correction and the date the correction was made.

B. Corrections to QA records shall be approved by the originating organization. If
the organization responsible for generating the record is no longer available, a

* new responsible organization shall be identified.

Storing and Preserving Quality Assurance Records

A. QA records shall be stored and preserved in predetermined storage facilities in
accordance with an approved implementing document that provides:

1. A description of the storage facility
2. A description of the filing system to be used

3. A method for verifying that the QA records received are in agreement with
the transmittal document and that the records are legible

4. A description of controls goveming QA record access, retrieval, and
removal

5. A method for filing supplemental information

6. A method for disposition of superseded QA records.
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17.2.7

17.2.8

B. Storage methods shall be developed to preclude deterioration of QA records in
accordance with the following:.

1. The storage area shall minimize the risk of damage or destruction by natural
disasters, extremes in environmental conditions, and infestations of pests or
molds.

2. Approved filing methods shall require QA records to be firmly attached in
binders or placed in folders or envelopes, for storage in steel file cabinets or
on shelving in containers appropriate for the QA record medium being
stored.

3. The storage arrangement shall provide adequate protection of special
processed QA records (i.e., radiographs, photographs, negatives, microform,
and electronic and magnetic media) to preclude damage from moisture,
temperature, excessive light, electromagnetic fields, or stacking, consistent
with the type of QA record being stored. The guidance provided in NRC
Regulatory Issue Summary 2000-18, Guidance on Managing Quality
Assurance Records in Electronic Media, shall be complied with in the
development of procedures governing the management of electronic media
records.

4. The storage area shall be protected from unauthorized entry, larceny, and
vandalism. '

Retrieval of Quality Assurance Records
A. The records management system shall provide for retrieval of QA records.

B. Access to storage facilities shall be controlled. A list shall be maintained
designating personnel who are permitted access to the QA records.

Retention of Quality Assurance Records

A. Retention of OCRWM QA records shall be in accordance with the retention and
disposition instructions contained in a records retention schedule.

B. The retention periods delineated in the records retention schedule shall meet or
exceed the retention requirements delineated in ANSI/ASME NQA-1-1983 and
NRC Regulatory Guide 1.28, Revision 3. At a minimum, QA records shall be
maintained until the end of the operating period.

C. Records retained by suppliers shall be retained in accordance with procurement
document requirements. Records shall be made available to the OCRWM or its
designee upon request.
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17.2.9 Turnover of Quality Assurance Records

A. Suppliers shall submit, to the OCRWM, those QA records being, temporarily '

stored by supplier that are subject to records turnover requirements “The timing S
of the submittal shall be as records packages become complete or, as. 1tems are - -

released for shipment, or as prescribed by the purchaser.

B. The records management organization shall inventory the . submittal,
acknowledge receipt, and process the QA records. ' o

C. The responsible line organizations shall identify those Ql\ records in temporary . .
storage to be submitted for long-term storage to the records management system :

in accordance with Subsection 17.2.10, or Subsection 17.2.11.

17.2.10 Long-Term Sir)gle Storage Facility

A. Smgle storage facilities for the storage of QA records shall meet the followmg ’
design and constructron requirements:

1. Reinforced concrete, concrete block, masonry, or equal construction.

2. Floor and roof with drainage control. If a floor drain is.’pro'vide'd, a check _> '
“valve or equal shall be included. B S

3. Minimum 2-hour fire-rated structure, doors, and frames. . -
4. Sealant appli'ed over walls as a moiSture or condensation barrier.

5. Surface sealant on floor providing a hard wear surface to minimize concrete o
dusting. -

6. . Fourid_atioh sealant and provisions for drainage. -
7. Forced air circulation with filter system.
. 8.. ' Fire protection system.

9. Penetrations limited to fire protection, communication, Jlighting, and

temperature and humidity controls.- Seal;or»damper penetrations to meet. ..

2-hour fire protection rating.

B. If the facility is located within a building or structure, the envrronment and
construction of that building can provide a pomon or all of the cntena n
Paragraph 17.2.10A.
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C. Construction details shall be reviewed for the adéquacy of record protection by a
person competent in the technical field of fire protection and fire extinguishing.

17.2.11 Dual Storage Facilities

A. Dual storage facilities for the storage of QA records shall provide facilities for
~ copies of each record at locations sufficiently remote from each other to
eliminate the chance of exposure to a simultaneous hazard.

B. Dual storage facilities shall not be required to meet the design and construction
-requirements specific for a long-term single storage facility.

17.2.12 Temporary Storége Facility

Temporary storage shall provide for the storage of QA records during processing,
review, or use until turnover to the OCRWM for disposition according to the
following requirements:

A. QA records shall be temporarily stored in a container or facility with a fire rating
of 1-hour, or dual storage shall be provided. '

B. Singl'é storage containers or facilities shall bear an Underwriters’ Laboratories
label (or equivalent) certifying I-hour fire protection or be certified by a person
~competent in the technical field of fire protection.

C. Procedures shall specify the maximum allowable time for the temporary stbrage
of QA records.

17.2.13 Replacement of Quality Assurance Records

Organizations originating QA records shall develop implementing documents that
identify means for replacement, restoratlon or substltutlon of lost or damaged QA
~ records.
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» 18.0 AUDITS
18.1

GENERAL

~ A. This section establishes requirements for performing a comprehensive system of

planned and periodic internal and external QA audits to verify compliance with
all aspects of the OCRWM QA program, and to determine the effectrveness of

. the OCRWM QA program.
The requrrements of this section that are applicable to supphers are also
‘apphcable to OCRWM contractors unless otherwise noted »
REQUIREMENTS |
Audlt Schedulmg

Audrts shall be performed in all areas where the requrrements of the QARD or
supplier’s QA program description document are applicable. The following areas

A

- shall also be considered when scheduling audits:

The determination of site features that effect site safety (e.g., site

characterization, performance confirmation, core sampling, srte and foundation

- . preparation, and methodology)

@ o 0 w

Be

H.

I

The preparatlon, review, approval, and control of early procurements
Ivn'doctrination a_nd training programs | |
Interface control between the OCRWM and suppliers '

Corrective action, calibration,'b ar_rd ndnconformance control systems
Safety Analysis Report commitments

Development and control of computer software supportmg a safety or waste
1solation functlon : -~ :

The purchase of ASME.Code ‘items; '

Audits of ASME Code suppliers.

Scheduling Internal Audits

A.

Internal audits shall be scheduled In a manner to provide coverage consxstency,
and coordmatlon with ongomg work
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18.2.3

B. Internal audits shall be scheduled at a frequency commensurate with the status
and importance of the work.

C. Internal audits shall be scheduled to begin as early in the life of the work as
practical and shall be scheduled to continue at intervals consistent with the
schedule for accomplishing the work.

D. Regularly scheduled internal audits shall be supplemented by additional audits of
specific subjects, when necessary, to provide an adequate assessment of
comphance and effectweness :

E. Internal audits of applicable QARD elements to verify OCRWM QA program :
compliance and effectiveness shall be performed at intervals not to exceed 12

months or at least once during the life of the work, whichever is shorter.

F. Performance-based internal audits shall be performed on selected work to
determine OCRWM QA program effectiveness. :

Scheduling External Audits

“A. External audits (audits of suppliers) shall be scheduled in a manner to provide

coverage, consistency, and coordination with ongoing work.
B. External audits shall be scheduled:
1. To begin as early in the life of the work as practical.

2. To continue at intervals consistent with the schedule for éccomplishing the
work. '

3. Ata frequency commensurate with the status and importance of the work.

C. External supplier audits for compliance and effectiveness shall be performed

~ triennially or at least once during the life of the work, whichever is shorter.
Audits of principal contractors, for compliance and effectiveness, shall be
performed at intervals not to exceed 12 months or at least once during the life of
the work, whichever is shorter. Regularly scheduled external audits shall be
supplemented by additional audits of specific subjects when necessary to provide
an adequate assessment of compliance or effectiveness (performance based).

1. The audit period (triennial or annual) shall begin when the audit is
performed.

2. The initial audit shall be performed when the supplier has completed
sufficient work to demonstrate that its organization is implementing a QA
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program that has the required scope for purchases placed durmg the audit
period (triennial or annual).

3. An audit of the modified requirements shall be performed when a major
change in the contract scope, work methodology, or organization occurs.
This audit shall start a new audit period (triennial or annual).

Performance-based external audits shall be performed on selected work to
determine QA program effectiveness. : :

External audits may not be required for procured items that are relatively simple
and standard in design, manufacturing, and testing, and adaptable to standard or.
automated inspections or tests of the end item to verify quality characteristics
after delivery. Rationale for not performing audits for these items shall be

- documented.

Pre-award surveys, if applicable, may serve as the first trierrnial audit, provided:

1. The suppher is 1mp1ementmg the same QA program for other contracts that
is proposed for the purchaser’s contract.

2. The pre-award survey satisfies the same audit elements and criteria as those
used in the performance of a triennial audit.

OCRWM purchasers include the OCRWM and OCRWM contractors. If more
than one OCRWM purchaser buys from a single supplier, the OCRWM
purchaser may either perform or arrange for an audit of the supplier on behalf of
itself and other OCRWM purchasers to reduce the number of external audits of
the supplier.

- 1. The scope of this audit shall satisfy the needs of al]lOCRWM purchasers

having a need to use the supplier

2. The audit report shall be distributed to all OCRWM purchasers for whom
" the audit was conducted.

3. Each OCRWM purchaser relying on the results of the audit shall be
responsible for the adequacy of the audit.

18.2.4  Audit Schedule

The audit schedule(s) shall be developed annually and revised periodically to ensure
that coverage is maintained current.
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18.2.5 Audit Planning

A. The auditing organization shall develop and document an audit plan for each
scheduled audit. This plan shall identify the audit scope, requirements for
performing the audit, audit personnel, work to be audited, organizations to be
notified, applicable documents, audit schedule, and implementing documents or
checklists to be used. Audits shall include technical evaluations of the
applicable procedures; instructions, activities, and items.

B. The scope of each internal audit shall be based on evaluation of implementing
documents, activities, and items to be audited; results of previous audits; nature
and frequency of previously identified deficiencies; and impact of significant
changes in personnel, organization, or the QA program.

18.2_.6 Audit Team Independence

The auditing organization shall select and assign auditors who are independent of
any direct responsibility for performance of the activity being audited. Audit
personnel shall have sufficient authority and organizational freedom to make the
audit process meaningful and effective.

18.2.7 Audit Team Selection

A. An audit team shall be identified before beginning each audit. The audit team
- shall include representatives from the QA organization, and when appropriate,
applicable technical specialists. :

B. A lead auditor shall be appointed to supervise the team, organize and direct the
audit, and coordinate the preparation and issuance of the audit report. - '

C. Lead auditors and auditors shall be qualified in accordance with the requirements
. of this section. '

D. Technical specialists may be used by the.auditing organization to assist in
assessing the adequacy of technical processes. Technical specialists, when used,
shall be indoctrinated and trained in accordance with Subsection 18.2.13.

E. In the case of internal audits, personnel having direct responsibility for -
performing the work being audited shall not be involved in the selection of the
audit team.

F. The lead auditor shall, before startihg the audit, ensure that the assigned
personnel collectively have experience or training commensurate with the scope,
complexity, or special nature of the work to be audited.



OCRWM

Title: Quality Assurance Requirements and Description
DOE/RW-0333P, Revision 18 ' v Page: 93 of 147

18.2.8 Performing Audits

A.

The audit team leader shall ensure that the audit team is prepared before starting

the audit.
Audits shall be performed in accordance with written procedures or checklists.

Elements that have been selected for audit shall be evaluated against specified
requirements.

Objective evidence shall be examined to the depth necessary to determine if
these elements are being implemented effectively.

Audit results shall be documented by auditing personnel and reported to and
reviewed by management having responsibility for the area audited. Conditions
requiring prompt corrective action shall be reported immediately to management
of the audited organization.

Identified conditions adverse to quality shall be documented and corrected n-
accordance with Section 16.0.

18.2.9 Reporting Audit Results

The audit report shall be prepared and signed by the audit team leader, and issued to
management of the audited organization. The audit report shall include the
following information:

A.

B.

C.

A description of the audit scope
Identification of the auditors
Identification of persons contacted during the audit

Summary of the audit results including a statement on the effectiveness of the
QA program elements that were audited ‘

A description of each reported condition adverse to quality in sufficient detail to
enable corrective action to be taken by the audited organization according to the
requirements of Section 16.0.

18.2.10 Responding to. Audits

A. Management of the internal audited organization, including principal

contractors, shall investigate conditions adverse to quality and determine and
schedule corrective action in accordance with Section 16.0.
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B. Management of the external audited organization (other than principal
contractors) shall investigate conditions adverse to quality, determine and
schedule corrective action in accordance with Section 16.0, and notify the
auditing organization in writing of the actions taken or planned.

18.2.11 Evaluating Audit Responsés

The adequacy of corrective actions for conditions adverse to quality shall be
evaluated by the auditing organization.

18.2.12 Follow-up Action

FolloW-up action shall be taken by the auditing organization to verify that corrective
action is accomplished as scheduled. '

18.2.13 Audit Team Qualification and Certification

Personnel performing audits, including auditors, technical specialists, and lead
auditors shall be qualified and certified in accordance with Subsection 2.2.11.
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SUPPLEMENT I SOFTWARE
11 GENERAL

A. This supplement establishes requirements for the acqursmon development
modification, control, and use of software.

B. Requirements of this supplement shall be implemented through policies;
procedures, plans, specifications, work practices, etc., that provide . the
framework for software engineering activities. Software engineering elements
must define the baseline documents that are to be maintained as records. The -
scope of software engineering activities includes the following elements, as.
appropriate: ' ‘ '

I. Software acqursmon method(s) for controlling the acqursmon process for
software and software services :

2. Software engmeermg method(s) used to manage the software lrfe cycle '
~ activities

3. Applrcatron of standards, conventions, and other work practrces that support
the software life cycle

4. Controls for support software used to develop, operate, and maintain
computer programs.. :

C. Embedded software that is integral to the operations, maintenance, or calibration -
. of M&TE that is verified or validated in conjunction with hardware as a unit and
has not been developed or modified by the user organization is controlled by.
_ Sectron 12.0, and i is exempt from the requirements of tlns supplement '

D. The followmg types of commercial off-the-shelf (COTS) software are not

: required to be quallﬁed using this supplement: word processors, spreadsheets, o

. database managers, e-mail, and other types of automated office support systems.
" Applications developed using these types of COTS software shall _meet_the =
requirements of this supplement. - - : -

E. COTS support software, such as software tools or system sbftware,' shall, at a -
' minimum, be evaluated, reviewed, tested, accepted for use, and placed under

" configuration control as part of the supported software development. Changesto - Ry

‘the software tool and system software shall be evaluated for.impact on the

software product to determine the level of reviews and retestmg that wrll be

required.

F. The requrrements of this supplement that are applicable to supphers are also - .'
applicable to OCRWM contractors unless 0therw15e noted. L
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2 - REQUIREMENTS
I.2.1'  General Software Requirements

A. Software acquisition, development, modification, and maintenance shall proceed
~ina planned, traceable, and orderly manner utilizing a defined software life cycle
methodology.

1., A defined software life cycle methodology shall address the following
__‘phases: requirements, design, implementation, testing, -installation and
checkout, operations and maintenance, and retirement. The number of
. phases and relative emphasis placed on each phase of the software life cycle
- depend on the nature and complexity of the software. The number of life
cycle phases may be combined for documentation purposes; however, the
combining of phases does not eliminate the requirement for addressing each
life cycle element of the life cycle phase. Software life cycle activities may

. be performed in an iterative or sequential manner.

2. Acquired software or ‘software prev10usly developed not using this
- supplement shall be either:

a. Acquired ’ through_ a procurement activity in .accordance = with
Subsection 1.2.6, with appropriate quality controls, or

b. Be coiitrolled and qualified in accordance with Subsection 1.2.7.

In either case, software planning in accordance with Subsection 1.2.2, and a
defined software life cycle methodology, excluding a d631gn document and
code development, shall be applied.

3. Software life cycles shall contain control points that, when reached, shall
ensure specified software is documented, reviewed, and baselined. '

B Software verification and validation activities shall be planned, documented, and-
performed for software, software changes, or system configurations that are
determined to impact the software. ~ The validation test plans, test cases, and test
results shall be documented, reviewed, and approved prior to use of the software.

1. Software verification shall be performed at the end of the requirements,
design, implementation, and testing life cycle phases to ensure that the
products of a given life cycle phase are traceable and fulfill the requirements
of the previous phase and/or previous phases.

2. Software verification shall evaluate the -technical adequacy -of the design
approach and ensure internal completeness, consistency, clarity, and
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correctness of the software and shall verify that software is traceable to the
software design requirements.

a. Tests and test results from reviews and verifications shall be included in
the acceptance test documentation.

b. Tests conducted as reviews or verifications do not substitute for
performing comprehensive, end-of-development acceptance tests.

Software verification shall include review of the test results.

Software verification shall be completed prior to approval of the computer
program for use.

Verification reviews shall identify the reviewer(s) and each reviewer’s
specific responsibilities during the review.

Documentation of all review comments and their disposition shall be
retained as part of the records package. :

Software verification and validation activities shall be performed by
individuals not associated with the development of the software. In those
instances where this level of independence may not be achieved, an
individual associated with the development of the software may perform
these activities with a higher level of management approval and documented
justification.

L2.2 - Software Planning

A A plan addressmg software quality assurance shall be in existence for each new
software prOJect at the start of the software life cycle. - :

B. The plan for software quality assurance shall identify:

1.

2.

A description of the overall nature and purpose of the software
The software products to which it applies

The organizations responsible for performing the work and achieving
software quality and their tasks and responsibilities

Required documentation

Standards, conventions, techniques, or methodologies that shall guide the
software activity
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6. Required software reviews
7. Methods for error reporting and corrective action.
123 Software Life Cycle Requirements
A. Requirement Phase
1. Software requirements that address functionality, performance, design
~ constraints, attributes, and external interfaces shall be specified,
documented, and reviewed.

a. Functionality—The functions the software is to perform.

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

¢. Design constraints imposed on implementation phase activities—Any
elenients that will restrict design options.

d. Attributes-Non-time-related issues of software operation such as
' portability, acceptance criteria, access control, maintainability, etc.

e. External interfaces-Interactions with people, hardware, and other
~ software.

2. A software requirement shall only be specified if its achievement can and
will be verified and validated. '

3. Software requirements shall be traceable throughout the remaining stages of
the software life cycle (i.e., design, installation and validation test cases, and -

user manual). Traceability shall be documented.

4. Software requirements shall provide enough detail to elther design the
software or make an acquisition dec151on

B. Design Phase

1. The software design shall be developed, documented, and reviewed based
on the requirements depicted in the requirements document.

2. The software design shall consider the computer ‘software operating
environment.

3. Measures to mitigate the bonsequences of potential problems shall be an
integral part of the design. These potential problems include external and
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internal abnormal conditions and events that can affect the computer
program.

The design documentation shall specify:

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

b. A technical description of the software with respect to-the theoretical
basis, mathematical model, control flow, data flow, control logic, and
data structure. '

c. A déscription of the allowable or defined ranges for inputs and outputs.
d. The design, described in a manner that can be translated into code.
€. ‘The generation of design-based test cases.

f. The generation of test plans/cases, based on the requirements and
design, shall provide for acceptance criteria and verification of results.

g. For those computer programs used in design activities, the test plans
shall provide for ensuring that the software produces correct results. For
those computer programs used for operational control, computer test
plans shall provide for demonstrating required performance over the
range of operation of the controlled function or process.

C. Implementation Phase

1.

The design shall be translated into source code and resultmg executables
necessary to perform the functions required.

The source code and resulting executables shall adhere to specified coding
standards, conventions, and design specifications.

User information shall be developed, documénted, ‘and rteviewed in
accordance with the design to delineate how to use the software, including
the following, as applicable: .

a. Instructions that contain an introduction- (e.g., purpose, scope, etc.),
description of the user’s interaction with the software, and a description
of any required training necessary to use the software

b. Input and output specifications

c. Data files, input and output data, defaults, and file formats
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d. A description of the allowable and tolerable ranges for inputs and
outputs

e. Anticipated errors and how the user can respond

f.  The hardware and software ren_vironments
g. Available sample problems
h. Installation procedures.

D. Testing Phase

1. Configuration items shall be under configuration change control prior to
acceptance testing.

2. Software validation activities shall be planned, performed, documented, and
verified at the end of the implementation phase to ensure that the software
installs properly and satisfies the requirements for its intended use.

3. Testing, to an approved plan or process and on a different computer with an
" identical operating environment as that on which it was developed, shall be
the primary method of software validation to ensure adherence to the
requirements and to ensure the software produces correct results for the test
cases. -

4. Testing shall demonstrate, as appropriate, that the computer program:
a. Properly handles abnormal conditions and events as well as failures.

b. Does not perform adverse unintended functions. Observations of
unexpected or unintended results shall be documented and dispositioned
prior to test result approval.

c. Does not unexpectedly degrade the system either by itself or in
combination with other functions or configuration items.

5. To evaluate technical adequacy, the software test case results may be
compared to results from alternative methods, such as: '

Analysis without computer assistance (hand calculations)
Other validated computer programs

Experiments and tests

Standard problems with known solutions

Comparisons to confirmed published data correlations.

o a0 o
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6. Software validation documentation shail describe the task and criteria for
accomphishing the validation of the software at the end of the development
cycle. The documentation shall;

a. Specify the hardware and software configurations.

b. Be organized in a manner that allows traceability to both software
requirements and design.

c. Contain the results of the execution of the validation activity.

d. Include the results of reviews and tests along with a summary of the
status of the software (e.g., indication of incomplete design performance
and application requirements). '

7. - Failure to successfully execute the test cases shall be documented and
reviewed to determine if modifications to the requirements, design,
implementation, or test plans and cases are required.

8. Software validation of modifications to released software shall be subjected
to selective testing (e.g., regression) to detect unintended adverse effects
introduced during the modification of the software, to verify that the
modifications have not caused unintended adverse affects, and to verify that
a modified software still meets specified requirements.

E. Operations and Maintenance Phase
1. Upon acceptable validation- of the software, in accordance with
Paragraph 1.2.3.D, Testing Phase, the software shall be baselined and placed
under Configuration Management controls in accordance with Subsection
1.2.4. '
2. After the software 1s approved for use and installed in _the' operating'
environment, the use of the software shall be controlled, in accordance with

Subsection 1.2.8, within approved procedures and instructions.

3. Further operations and maintenance activities shall consist of maintenance
of the software:

a. To remove latent errors (corrective maintenance)
b. To respond to new or revised requirements (perfective maintenance)

c. To adapt the software to changes in the operating environment (adaptive
' maintenance).
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4. Software modifications shall be approved, documented venﬂed and
.validated, and controlled C :

S. In-use tests shall be developed, performed, documented, and verified to
provide confirmation of acceptable performance of software that 15 -
performing continuous data acquisition or process control functions.
Periodic manual or automatic self-check in-use tests shall be defined and.
performed for that software where computer program errors, data.errors,
computer hardware failures, or instrument drift can affect the requxred
performance

F. Installation and Checkout Phase
1. Software installation and checkout actwmes shall be performed and -
documented when the software is installed on a computer or when there are -
changes in the operating system to ensure that the software installs properly

and satisfies the requirements for its intended use.

2. The software validation activities for the installation and checkout shall
cousist of: -

a. The execution of tests for installation

b. The documentation that the software was successfully installed and
ready for operational use. :

G. Retirement Phase.

Dunng the retirement phase, the support for a software product is termmated and
contmued routine use of the software shall be prevented.

. Software Conﬁguration ‘Management

A. A software configuration management (SCM) system shall be established to
include configuration identification, configuration change control, and' status
accounting. Software shall be placed under configuration management control
as each baseline element is approved. :

B. Software shall not be used in activities identified under Subsection 2.2.2° u}ﬂeés it
has been qualified and baselined. Software used in activities affecting quallty s
limited to coples obtained from SCM.

C. Support software (i.e., systems'software and software tools) is not q’ua-liﬁ'ed nor
is it baselined. - However, such software shall be placed under. configuration -
management control (including change control) by SCM (see Subsection'1.1.D).



OCRWM
~ Title: Quahty ‘Assurance Requirements and Descrlptlon o '
- DOE/RW- 0333P, Revision 18 SR - : Page: 103 of 147

D. ‘Conﬁguratio_n items to be controlled shall include the following, at a minimum
and as appropriate: :

1. Documentation (i.e., plans, requirements, designs, user manuals, test
reports, user information, etc.) ‘

2. _v _Comptiter progtam(s) (1.e., source, object, backup files, media; etc.)
3. 'Suppoﬁ software.
E. Ccnﬁgnration identiﬁcation snall include:
1. A definition of the baseline elements of each scftWare baseline.

2. A umque identification of each software item, mcludmg version or revision,
to be placed under SCM.

: 3. Assignment of umque identifiers that relate -baseline documents to their
associated software items. Cross-references between baseline documents
. and associated software shall be maintained. -

F. _Conﬁguratio'n change control shall include: '
1. A release and control process for baseline elements.

2. Changes to basehne elements. These changes shall be formally controlled
and documented. This documentation shall contain a description of the
change, the rationale for.the change and the - 1dent1ﬁcat10n of affected
baseline elements. :

3. A formal evaluation of the baseline element or change to fhe baseline
element and approval by the. orgamzatlon respon31ble for approvmg the
baseline element. :

4. The transmission of 1nf0rmatxon concermng approved changes to all
organizations affected by-the changes

5. Software verifications performed for the changes, as necessary, to ensure
the changes are appropriately reflected in software documentation and to
ensure that document traceability is maintained: -

6. Software validation perfonned as necessary for the change.
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1.2.5

G. Configuration status accounting shall include:
1. A listing of the approved baseline elements and unique identifiers

2. The status of proposed, in-process, or approved changes to the baseline
elements )

3. A history of changes to the software items, including descriptions of the
changes made between versions of software items.

Problem Reporting and Resolution

A. A software problem reporting and resolution system shall be implemented for
software errors and failures to ensure problems are promptly reported to
impacted organizations and to ensure formal processing of problem resolutions.

B. The problem reporting and resolution system shall be integrated with the SCM
system. '

C. Software problem reporting and resolution systems shall provide methods to
ensure that: '

1. Problems are identified, evaluated, documented, and, if required, corrected.

2. Description of the evaluation process for determining if the problem is an
error or other type of problem (e.g., user mistake) and- define the
responsibilities for disposition of the problem reports, including notification
to the originator of the results of the evaluation is provided.

3. Problems are assessed for impact, which includes:

a. How the error relates to appropriate software engineering' elements
b. Impact on past and present use of the software by an organization
c. How the corrective action impacts previous development activities.

4. Corrections and changes shall be controlled in accordance with applicable
configuration change control requirements.

5. Notification of the error, its impacts, and how to avoid the ‘er_ror, pending
implementation of corrective actions, is provided to the user organizations.

D. If a problem that constitutes a condition adverse to quality is identified in
. software, the condition adverse to quality shall be documented and controlled in
accordance with Section 16.0.
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1.2.6

1.2.7

1.2.8

Software Procurement

A. Individuals or organizations developing and supplying software under contract

shall be required to have policies and procedures that meet the applicable
requirements of this supplement. Software shall be procured as specified in
Sections 4.0 and 7.0.

1. Documentation as required by this supplement shall be delivered or made
available by the supplier to the purchaser.

2. Upon receipt of the software, the purchaser shall assume responsibility of
the applicable requirements as specified in this supplement.

3. Software errors and failures shall be reported between the supplier and
purchaser in accordance with Subsection 1.2.5.

For procured software services, the. organization providing the services shall
have . plan(s) for software quality ~assurance, in accordance with
Paragraph 1.2.2.A, that meets the requirements of Subsection 1.2.7. The user
organization shall determine the adequacy of this plan.

Otherwise Acquired Software

Software that has not been previously approved under a program consistent with this
supplement for use in its intended application (e.g., freeware; shareware, procured
COTS, or otherwise acquired software), other than software described in
Paragraphs I.1C and L.1D, shall be qualified in accordance with the requirements of
this supplement. ‘The software shall be identified and controlled in accordance with
Subsection 1.2.4 prior to qualification.

A

Control of the Use of Software

User organizations control and document the use of released software items such
that comparable results can be obtained, with any differences explained, through

mdependent replication of the process

. Use of software shall be independently reviewed and approved to ensure that the

software selected is suitable to the problem being solved.

If the intended use of the software item will require the use of inputs outside the
ranges verified during validation testing, the appropriate baseline elements shall
be reverified and revalidated for the expected range of inputs prior to continuing
use.
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D. Documentation for the receipt of software obtained from SCM in accordance
with Subsection 1.2.4 shall be provided and maintained for software in operation
or use. '

E. Controls shall be established to permit authorized access and prevent
unauthorized access to computer systems.
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SUPPLEMENT Il SAMPLE CONTROL
1.1 GENERAL
This supplement establishes requiremeﬁts for the control ofphysical samples.
1.2 REQUIREMENTS
I1.2.1  General Requirements

A. Samples shall be controlled and identified in a manner consistent with their
intended use.

B. Controls shall identify responsibilities, including interfaces between
organizations, for documenting and tracking sample possession from sample
collection and identification through handling, preservation, shipment, transfer,
analysis, storage, and final use.

C.. Controls shall include specifics on orientation relative to the location that was
sampled, as appropriate.

11.2.2  Traceability
A. Sample identification methods shall ensure that traceability is established and
maintained from the samples to applicable implementing . documents or other
specifying documents.
B. Sample traceability shall ensure that the sample can be traced at all times from
its collection through final use and any post-test retention that may be
appropriate.

I1.2.3 Identification

A. Identification shall be maintained on the samples or in a manner that ensures that
identification is established and maintained.

B. Samples shall be identified from their initial collection through final use.

C. Sample identification shall be documented and checked -before the sample is
released for use or analysis.

D. Sample identification methods shall include use of physical markings.
E. If physical markings are either impractical or insufficient, other appropriate

means shall be employed (i.e., physical separation, labels or tags attached to
containers, or other procedural control).
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11.2.4

11.2.5

I1.2.6

F. Physical markings, when used, shall:

1.

Be applied using materials and methods that provide a clear and leglble
identification. .

Not detrimentally affect the sample content or form.
Be transferred to each identiﬁed sample part when the sample is subdivide’d. o

Not be obliterated or hidden by surface tréeatments or sample preparatlons
unless other means of identification are substituted. : :

Conditional Requirements

The controls foy samples shall address the following requirements, as épplicable:

A. If documents contain specific identification or traceability requirements (i.e.,
identification or traceability of the sample to applicable study plan,- site
characterization activity, -or other records), those specified controls shall be
implemented.

B. If samples have limited use or storage life, then methods shall be established that

preclude using the sample beyond its intended use or storage life.

C. If sample storage is required, then methods shall be established for the control of
- sample identification that is commensurate with the planned duration and
conditions of storage. These methods shall provide for, as applicable:

L.

3.

Mamtenance or replacement of markings and 1dent1ﬁcat10n tags damaged
during handling or aging

Protection of identification markings subject to excessive detenoratlon
resulting from env1ronmenta1 exposure

Updating related documentation.

Afchiving Samples

lmplementmg documents shall specify the representative samples to be archlved 1f
the need to archive samples is identified. e

Handlmg, Storage, and Shipping

~

A. Handling, storage, cleaning, packaging, shipping, and preservation of samples =
shall be conducted in accordance with established 1mplementmg documents or- '
other spec1fed documents. : »
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B. If required for critical, sensitive, perishable, or high-value samples, speciﬁc"” o
measures for handling, storage, cleaning, packaging, shipping, and preservation
shall be identified and used.

C. Measures shall be established for the marking and labelmg for packagmg,
shipping, handling, and storage of samples, as necessary, to adequately identify,_
maintain, and preserve the sample. : .

D. Markings and.labels shall indicate the presence of special env1ronments or the
need for special controls, if necessary.

E. If required for particular samples, special equipment (i.e., containers) and special -
‘protective environments (i.e., inert gas and moisture and temperature limits)
* shall be specified and provided. - o '

_F. Special handling tools and equipment shall be used and controlled as necessary
"~ to ensure safe and adequate handlmg

‘1. Special _handlmg tools and equipment shall be inspected and tested in__.
accordance with implementing documents and at specified time intervals to

verify that the tools and equipment are adequately maintained.

2. Operators of special handling and lifting equipment shall be expenenced orv‘
trained to use the equipment.

1.2.7 - Disposition of Nonconforming Samples

A. Samples that do not meet requirements specified in work-controlling documents .. o

shall be documented evaluated identiﬁed and segregated in accordance with
Section 15.0. C

B ~The disposition for nonconforming samplcs shall be identified and documentedi'
~and shall be limited to “use-as-1s,” “limited use,” or reject e
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SUPPLEMENT III SCIENTIFIC INVESTIGATION

111.1

1.2

1121

11.2.2

GENERAL

A.

This supplement establishes requirements for scientific investigations, including
data identification, data reduction, and model development and use.

Other applicable sections and supplements of the QARD also apply to scientific
mvestigations

RE_QUIREMENTS -

Planning Scientific Investigations

A

B.

Scientific investigations shall be planned in accordance with Section 2.0.

Plannmg shall be coordinated with orgamzations providing mput to or usmg the
results of the investigation.

Planmng shall address provisions for determining. the accuracy, precxsion and

: representativeness of results.

P'erforming Scientiﬁc Investigations

A.

All documentation resulting from scientific investigation shall be transparent,
identify principal lines of investigation considered, and be legible and in a form
suitable for reproduction, filing, and retrieval.

Scientific investigations shall be performed using scientific notebooks,
implementing documents, or a combination of both.

Scientific notebooks shall contain the following:
1. Statement of objective and description of work to be performed, or

reference to an approved planning document or 1mplementmg document
that addresses those topics :

NI

Identiﬁcation of.method(s) and computer software used

3. Identification of any samples or M&TE used

-4. Description of the work as it was performed and results obtained, names of

individuals performing the work, and. dated initials or signature, as
appropriate, of individuals making the entries

5. Description of changes made to methods used, as appropriate.
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D. Scientific notebooks shall be reviewed by an independent qualified individual to
verify there is sufficient detail to:

1. Retrace the investigations and confirm the results, or

2. Repeat the investigation and achieve comparable results, without recourse to
the original investigator.

I111.2.3 Data Identification

1.2.4

A. Data shall be identified in a manner that facilitates traceablhty to assocxated
" documentation.

B. Data shall be 1dent1ﬁed in a manner that facilitates traceability to its qualification
status.

C. Identification and traceability shall be mamtamed throughout the lifetime of the
* data.

Data Review, Adequacy, and Usage

A. Data reduction shall be described to permit independent reproducibility by
another qualified individual.

B. Data from scientific investigation activities that are used as direct input to site

characterization, and scientific analysis or performance modeling that address

- safety and waste isolation issues shall be qualified from origin, except as allowed

in Paragraph I11.2.4B.2. External source data that are not identified as

established fact and are used as direct input to scientific ana1y51s or performance
 modeling must be qualified for its intended use.

1. Data shall be reviewed by individuals other than those Who collected or
" reduced the data to ensure technical correctness. :

2. Unqualified data may be used in scientific investigation provided

' traceability to its status as unqualified data is maintained. Unqualified data
- that are used as direct input to scientific analysis or performance modeling
that address safety and waste isolation issues shall be qualified in
accordance with Paragraph lI1.2.4C at appropriate times during the
scientific investigations and before

a. Relying on the data to support the License Application (e.g., prior to
submittal of the application to the NRC),

b. Relying on the item for which the data were used as design input to
perform its function, or ’
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c. Relying on the data to resolve safety or waste isolation issues.

C. Unqualified data developed from scientific investigation activities that are used
as direct input to site characterization, scientific analysis or performance
modeling that address safety and waste isolation issues shall be qualified.
External source data that are not identified as established fact and are used as
direct input to scientific analyses or performance modeling shall be qualified.
One or a combination of the following methods shall be used in performing
qualification activities:

1. Determination that the controls under which the data were generated are
similar in scope and implementation to the QARD

2. Evaluation of corroborating data — Rationale for selecting one set of data to
corroborate another set of data shall be clearly explained and justified

3. Confirmatory testing
4. Peerreview in accordance with Section 2.0

5. Technical assessment to independently evaluate data, which includes one or
a combination of the following:

a. Determination that the employed methodology is acceptable

b. Determination that confidence in the data acquisition or developmental
results is warranted

c. Confirmation that the data have been used in similar applications.

D. The methods in Paragraphs 111.2.4C.1, I11.2.4C.2, and 111.2.4C.3 shall incfude a
review to determine the technical correctness of the data in dccordance with
established review critenia.

E. The qualification process shall be planned and documented. Documentation
shall include:

1. The factors used in arriving at the choice of the qualification method(s)
2. The acceptance criteria used to determine if the data are qualified

3. The rationale for discontinuing any qualification methods abandoned after
the initiation of the qualification process

4. The decision as to the qualiﬁcation of the data.
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F. When acquired non-Q data is subsequently identified as necessary to support an
activity in which the QARD applies, that data may be used 1 n the Q application
provided:

1.

Prior review and approval by the responsible OCRWM line organization
director and the Director, Office of Quality Assurance, is obtained.

Planning for data use is performed in accordance with Subsection I11.2.1.

The data to be used is identified, controlled, and qualified as described 1n
Subsections I11.2.3 and 111.2.4.

1I1.2.5 Technical Report Review

111.2.6

Technical reports shall be reviewed in accordance with the requlrements of
Subsection 6.2.3.

Model Development and Use

A. Model development and approaches to validation shall be planned, controlled,
and documented. Planning for model validation shall identify the validation.
methods and the validation criteria used. [f model validation activities will be
completed after documentation of the model (e.g., using new confirmation test
data gathered in the field or laboratory), these activities shall be described in the
work-planning document.

B. Documentation of models shall be in accordance W1th Section 170 be
transparent, and include:

1.

2.

~ Definition of the objective (intended use) of the model.

Description Qf conceptual model and scientific basis, as well as alternatives
for the selected conceptual model. Rationale for not selecting alternatives
shall also be included.

Results of literature searches and other applicable background information.
Identification of inputs and their sources.

Identification of, and rationale for, assumptions that are made to develop or
apply the model, including model idealizations, as well as those
assumptions that support the input to the model and impact model results.
Discussion of mathematical and numerical methods that are used in the

model, including governing equations, formulas, and algorithms, and their
scientific and mathematical bases.
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7. ldentification of any associated software used, computer calculations
performed, and basis to permit traceability of inputs and outputs.

8. Discussion of initial and/or boundary conditions.

9. Discussion of model limitations (e.g., data available for model development,
valid ranges of model application, spatial and temporal scaling). '

10. Discussion of model uncertainties (i.e., conceptual model, mathematical
model, process model, abstraction model, system model, parameters) and
how they affect the model.

11. Identification of the originator, reviewer, and approver.

C. Computer software used to develop or execute the model shall be quallﬁed n
accordance with the requirements of Supplement L.

1. Unqualified software may be used to produce preliminary output that may
be used in preliminary technical products, subject to the following controls:

a. Unqualified software used to produce preliminary output shall be
identified to SCM for the purpose of tracking the preliminary
application of in-process software that is anticipated to be controlled per
SCM procedures once it is quahﬁed

b. Use of all outputs from unqualified software shall be documented and
tracked in accordance with the procedure for management of technical
product inputs. :

c. Outputs from unqualified software shall be appropriately identified as
To Be Verified (TBV) or TBV-Temp in accordance w1th the procedure
for management of technical product inputs.

d. When unqualified software has been qualiﬁed and baselined, all
prehminary data runs shall be rerun using the ‘qualified software for
comparison with the preliminary outputs.

i. If outputs are identical, then update the preliminary output with the
final output in accordance with the governing technical product
procedure.

ii. If outputs are not identical, then supersede the preliminary output
with the output from the qualified software in accordance with the
governing technical product procedure.
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iii. The results of the comparisons and subsequent actrons shall be
documented within the technical product.

e. Responsible managers, leads, checkers, and quality engineering
representatives for technical products shall ensure that all software used
within the technical product has been qualified and baselined prior to
final approval of the technical product in accordance with the governing
technical product procedure

2. Use of unqualified software under these provisions is strictly limited to use
within preliminary technical products in direct support of OCRWM
activities related to obtaining a license to construct a repository, including
rework in support of the License Application. No other use of these
provisions shall be permitted for any other purpose. S

D. The intended use of the model and the importance of the model for assessing
repository system performance shall determine the appropriate level of
confidence for a model (i.e., models of system components most relied upon
shall be validated with the highest levels of confidence to the extent practical).

E. Model validation criteria shall address the following:

1. Criteria used to establish the adequacy of the scientific basis for the model
shall be consistent with the model application and justified in the model
documentation.

2. Cnteria used to demonstrate that the model is sufficiently accurate for its
intended use. Model documentation shall provide an accounting for
uncertainties and variabilities in parameter values and provide the technical
basis for parameter ranges, probability distributions, or bounding values
used in process, abstraction, and system models used in (or supporting) the
post-closure performance assessment.

3. The importance of the model for assessing repository éystem performance
shall be defined.

4. The relative level of confidence for the model shall be described.

5. The supporting information needed to substantiate validation shall be
' defined. '

F. The usual progression of a model is from conceptual model to mathematical
model to process model to abstraction model to system model. A conceptual
model shall be validated when its implementation as a mathematical, process,
abstraction, or system-level model is validated. Technical review through
publication 1n a refereed professional journal or review by an external agency
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may be used to corroborate model validation when used in con)unctlon w1th one
or more of the following: :

1. Corroboration of model results with data acquired from field: experiments,
analogue studies, laboratory = experiments, or subsequent *relevant -
observations (e.g., refereed journals or literature). Data used to develop and -
_calibrate a model shall not be used to validate a model. :

2. Peer review (Subsection 2.2.8) or mdependent technical review (Subsectlon
' 6 2.3). S

3. Performance confirmation studies using validation test model predlctlons :
" prior to comparison with field or laboratory data. '

4, Companson of model results with other model results obtamed from the
1mplementatlon of an alternative model.

s
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SUPPLEMENT 1V FIELD SURVEYING
Iv.1 GENERAL
A. This supplement establishes requirements for ﬁeld'surveying. Examples of work
that have the potential to require field surveying services for location
determination include site characterization, explorations, and installations.
- B. cher applicable sections of the QARD also epply to ﬁelid surveying activities.
IV2  REQUIREMENTS
IV.2.1 Field Survey System

A. A permanent system of horizontal _énd vertical controls shall be established and
maintained. - : ‘

B. This system shall be used in accordance with implementing documents to obtain
- the accurate location and relocation of de51gnated features, including locatlons of
sample or data collection.

IV.2.2 = Field SUrve'y Documehtatio,n o

Pertinent survey documents shall be identified, mamtamed and verified for
completeness as the work progresses. '
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SUPPLEMENT V CONTROL OF THE ELECTRONIC MANAGEMENT OF
INFORMATION

V.1 GENERAL

V.2

v.2.1

This supplement applies to the processes and controls for the management of
information that either exists or is used in an electronic format. This includes
electronically formatted information used in design input, developed as design
output, or developed as an output of scientific investigation or performance
assessment modeling and analysis. '

Development, acquisition, and modification of software, including database
applications or software that performs functions of analysis or calculation, shall be
controlled in accordance with Supplement I. The acquisition, development, and use

of information shall be controlled by the requirements of Sectlon 3.0 or
Supplement I11. :

REQUIREMENTS
Control of the Electronic Management of Ihformation
Controls shall be established to ensure that:

A. Information is suntably protected from damage and destructlon during its
prescribed lifetime and is readily retrievable.

B. A description is prepared of how information will be stored with respect to
media, conditions, location, retention time, security, and access.

C. Storage and transfer media are properly identified as to source, physical and

logical format, and relevant date (i.e., date written).

D. The completeness and accuracy of the information mput and any subsequent
changes to the information are maintained.

E. The security and integrity of the information is maintained.

F. Transfers of information are error free or (where applicable) within a defined
permissible error rate, to ensure that no information is lost in transfer and the
input 1s recoverable from the output. Examples of information transfers include
copying raw information from a notebook to a computerized form, copying from
computer tape to disk, writing to a compact disk, etc.
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APPENDIX A WASTE CUSTODIAN INTERFACE

A.l

A1l

A.1.2.

GENERAL

The term waste custodian refers to an organizational entity that is in possession of
high-level radioactive waste (HLW) or spent nuclear fuel (SNF) planned for

- disposition at the geologic repository. This includes commercial nuclear utilities,

U.S. Department of Energy (DOE) Office of Environmental Management (EM)
sites, and the Naval Nuclear Propulsion Program (NNPP).

Commercial Nuclear Utilities

A. Because the characteristics of commercial SNF are well known and readily
available, the OCRWM does not rely on specific information submittals from
commercial . nuclear utilities to perform activities subject to the QARD. In
addition, commercial nuclear utilities are already required to work to U.S.
Nuclear Regulatory Commission (NRC) approved 10 CFR 50, Appendix B,
Quality Assurance (QA) programs.

B. In the future, the OCRWM intends to rely on information provided by
commercial nuclear utilities to support waste acceptance activities. The
OCRWM anticipates that commercial nuclear utilities will be able to support
waste acceptance activities with information gathered under their NRC-approved
10 CFR 50, Appendix B, QA programs. If necessary, the interface between
commercial nuclear utilities and the OCRWM will be addressed in greater detail
when the QARD is revised to address waste acceptance activities (i.e., prior to
issuance of license to receive and possess HLW and SNF)..

Federal Waste Custodians

A. The OCRWM interfaces directly with federal waste custodians and their
principal contractors to obtain information and/or data to support activities
subject to the QARD (e.g., scientific document development, design, etc.). The
"OCRWM has developed the requirements described in this appendix to ensure
that appropriate QA controls are implemented by federal waste custodians and
their prmc1pa1 contractors.

B. Federal waste custodlans and their principal contractors perform activities to
ensure and document that their HLW and SNF will meet OCRWM waste
acceptance criteria. In some cases federal waste custodians and/or their principal
contractors also design and fabricate items that will be considered important to
safety or waste isolation. Although these activities do not affect DOE’s ability
to comply with 10 CFR 63 at this time, they will in the future (i.e., during and
after waste acceptance). Federal waste custodians and/or their principal
contractors work to QA programs that meet the applicable requirements of either
an NRC-approved 10 CFR 50, Appendix B, QA program, or a 10 CFR 63.142
QA program. The applicable requirements of these QA programs are flowed
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A2.

A21

down to their principal contractors by the federal waste custodians. The controls
identified in this appendix also apply to work performed to support future HLW
and SNF acceptance.

C. Interfaces between the OCRWM and federal waste custodians are defined in
formal agreement documents (i.e., Memoranda of Agreement or Understanding).
Agreement documents also identify requirements that the federal waste
custodians will need to meet for OCRWM to use their work products (e.g.,
License Application input and designed or fabricated items that will be
considered important to safety or waste isolation) and accept their HLW or SNF
for disposal. The OCRWM will verify the implementation of these requirements
through audits, surveillance, reviews, or observations prior to accepting their
work products or accepting HLW or SNF.

D. Federal waste custodians normally contract some or all of the work addressed in
this appendix to their principal contractors. Agreement documents will be
executed between the OCRWM and senior management of the office that
encompasses the federal waste custodians. Federal waste custodians are
responsible for passing the appropriate provisions of the agreement document
down to their principal contractors.

E. Agreement documents are not procurement documents; however, for the purpose
of providing the appropriate level of control over OCRWM and federal waste
custodian interface, the applicable requirements of 10 CFR 63.142 will be
applied to the development, control, and revision of agreement documents.

SPECIFIC DISCUSSION OF OCRWM INTERFACE WITH FEDERAL
WASTE CUSTODIANS

Interface with the Office of Environmental Management

A. The OCRWM’s agreement -with EM identifies the technical and quality
requirements that apply to work associated with HLW and SNF and identifies
the requirements of 10 CFR 63.142 that are applicable to EM federal waste
custodians’ principal contractors.

B. The agreement also describes the oversight of EM federal waste custodians and
* their principal contractors performing work covered in the agreement. EM and
the OCRWM jointly perform audits of EM federal waste custodians and their
principal contractors. Audit teams include at least one OCRWM OQA team
member.  Audits are performed in accordance with approved OCRWM
implementing documents.

C. The EM National Spent Nuclear Fuel Program provides the OCRWM with
information related to DOE SNF, so it is treated as a waste custodian even
though it does not actually possess SNF or HLW.
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A.2.2  Interface with the Naval Nuclear Propulsion Program

A. The NNPP is a joint U.S. Department of the Navy/DOE organization and, as
promulgated under Executive Order 12344 (42 U.S.C. Section 7158 and
50 U.S.C. Section 2406), is responsible for all matters pertaining to naval
nuclear propulsion. Within DOE, the NNPP is known as the Office of Naval
Reactors and is considered a federal waste custodian. The NNPP’s QA program
has been a key contributor to the success of the NNPP throughout its over 50-
year history. The QA program validates that the fundamental quality necessary
for a successful naval nuclear program is built into all components and
processes.

B. The NNPP QA program applies to all aspects of design, operation, construction,
and maintenance of naval nuclear propulsion plants, including work to support
“emplacement of naval SNF in the geologic repository. NNPP QA requirements
embody the 18 quality criteria of 10 CFR 63.142. An agreement document
defines the interface between the NNPP and OCRWM for the purpose of
OCRWM acceptance of naval SNF for disposal. This agreement specifies that
" the NNPP QA program shall be defined and administered solely by the NNPP in
‘accordance with its statutory obligations and that the NNPP is-responsible for
conducting all oversight of NNPP activities related to acceptance of naval SNF.
Under the agreement, OCRWM is responsible for reviewing NNPP QA practices
regarding naval SNF and for determination of the sufficiency of these practices
for disposal at the repository. The agreement provides for OCRWM
observations of NNPP QA practices and periodic discussion and updates
regarding these practices so that the OCRWM can fulfill its responsibilities
under the agreement. : '

C. Interactions between the OCRWM and NNPP regarding the NNPP. QA program
started in the mid-1990s and led to a comprehensive OQA review and
acceptance of the NNPP QA program as it applies to disposal of naval SNF in
the geologic repository.

D. The OCRWM monitors the NNPP QA program to ensure it remains acceptable
~ to the OCRWM. Monitoring activities include periodic observations of NNPP
QA program oversight of various NNPP QA program elements and contractor
QA program activities, as well as annual reviews of NNPP QA audits,
~surveillance, inspection reports, implementing document revisions, compliance
matrices, and organizational changes. '
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Table 1. Regulatory/Commitment Document Positions

‘National/Industry

[tem U.S. NRC Document OCRWM Position . ‘
. Standard :
: ANSIASME . ‘The OCRWM commits to the
. . NQA-1-1983 with ) .
Regulatory Guide 1.28, Revision 3, requirements and recommendations of the
e . : ANSI/ASME Iy . -

(8/1985), “Quality Assurance NQA-1a-1983 Regulatory Positions of this Regulatory - -

Program Requirements (Design Addenda. as Guide and the basic, supplementary ‘
A and Construction),” which ’ requirements, and Appendix 2A-1 and

endorses ANSI/ASME
NQA-1-1983 and ANSI/ASME
NQA-12-1983 Addenda (NQA-1)

supplemented or
modified by the
regulatory positions
cited in section C of
Regulatory Guide 1.28

Appendix 2A-3 of the endorsed standard
as supplemented or modified by the
Regulatory Positions, with the following
exceptions: N '

1. In lieu of implementing the :
requirements and recommendations of
Regulatory Guide position C.2, Quality
Assurance Records, the OCRWM will .
retain QA Trecords in accordance with the .
retention and disposition instructions.
contained in a records retention schedule
maintained by the OCRWM. The - - -
retention periods delineated in this
records retention schedule shall meet or
exceed the fetention requirements
delineated in Regulatory Guide 1.28,
Revision 3, Table 1.

2. General comment: ANSI/ASME
NQA-1 refers to terms such as refueling,
operations, inservice inspection,
decommissioning, etc. These are’
examples of activities that will accur -
during the period of time that DOE has.
received a license to receive and possess -
Spent Nuclear Fuel and High Level
Waste. At the appropriate time the
QARD will be revised to address these-
activities. - ‘ :

3. In lieu of ANSI/ASME NQA-I,
Supplement S-1, Terms and Definitions,
the QARD will maintain a glossary of -
terms and definitions independent of this
standard. The terms and definitions in the
QARD glossary are consistent with
Supplement S-1. -
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Table 1.. Regulatory/Commitment Document Positions

National/Industry

- Item U.S. NRC Document ‘OCRWM Positiop -

Standard o )
: 4. ANSI/ASME NQA-1, Supplement
28-2, requires implementing American
Society of Nondestructive Testing .
Recommended Practice No. SNT-TC-14
(6/1975) and applicable supplements to
Nondestructive Examination (NDE) . -
personnel. In lieu of this requirement the .
ORD will implement the requirements of
SNT-TC-1A (6/1980) edition-with one-
additiona) exception.- In lieu of the three
(3) year re-certifi cation interval specified
in SNT-TC-1A (6/1980) edition; Level il
NDE personnel may be re-certified on-a

1 five year interval. The qualification and
certification will include a performance
demonstration as part of the practlcal ‘
examination. -

5. ANSVASME NQA-1, Supplement ‘
25-3, Supplementary Reqmrcments for -
the Qualiﬁcation of Quality Assurance
Program Audit Personnel, requires that,
Personnel selected for quality assurance
auditing assignments shall have
experience or training commensurate with
the scope, complexity, or special nature
of the activities fo be audited. - :

In lieu of this requirement the QARD will
require as an alternative the following:

The lead auditor shall, before starting the
audit, ensure that the assigned personnel
collectively have experience or training
commensurate with the scope,

complexity, or special nature. of the work 1
to be audited. . gl

6. INTENTIONALLY BLANK

7. ANSI/ASME NQA-1-1983,
Supplement 7S-1, Supplementary -
Requirements for Control of Purchased
items and Services, prov1des amplified
requirements for the control of purchased
items and services. - .

Asan a_ltémative to-the imposition of all
otherwise applicablé requirements for the - |
procurément of analytical servicesin,
support of scientific investigations, the
OCRWM will implement the purchaser
related requirements descnbed 1in QARD
Subsection 7.2. 12B
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Table 1. Regulatory/Commitment Document Positions

National/Industry

Item U.S. NRC Document Standard

OCRWM Position

8. ANSI/ASME NQA-1, Supplement
6S-1, Supplementary Requirements for
Document Control, Section 3.1, Major
Changes, requires that changes to
documents, other than those defined as
minor in 3.2 below, are considered as
major changes and shall be reviewed and
approved by the same organizations that
performed the original review and
approval unless other . organizations are
specifically designated.

The OCRWM will implement the
following alternative:

The OCRWM will limit the scope of the
“Minor Changes” category to the
inconsequential editorial corrections
described in QARD, Subsection 6.2.8.
Controlled document changes outside this
scope will be treated as “Major Changes”
and reviewed and approved as described
in QARD, Subsection 6.2.6.

9. ANSI/ASME NQA-1, Supplement

. 7S-1, Supplementary Requirements for
Control of Purchased Items and Services,
Section 10, Commercial Grade Items.

NUREG-1804, Acceptance Criteria 7
- takes exception to the provisions of
ANSI/ASME NQA-1 regarding
commercial grade item dedication.

Consistent with the NRC position stated

in NUREG-1804, the OCRWM will not

conduct a commercial grade program in

accordance with the provisions in
ANSI/ASME NQA-1.

| The OCRWM commercial grade item
dedication program is based on the

| guidance of NUREG-1804, acceptance
criteria AC-7(8) and the applicable
requirements of 10 CFR 21.

10. ANSI/ASME NQA-1, Supplement
178-1, Supplementary Requirements for

Quality Assurance Records, Sections 2.7

-1 and 2.8, Classification, addresses criteria
and requirements for the classification-
(lifetime and nonpermanent) and

. tetention of Quality Assurance records,
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Table 1. Regulatory/Commitment Document Positions

National/Industry

ltem U.S. NRC Document Standard

OCRWM Position

respectively.

Regulatory Guide 1.28, Regulatory
Position C.2, Quality Assurance Records
in conjunction with Table' 1, Retention

| Times for Lifetime and Nonpermanent
Records, and NQA-1-1983, Supplement
17S-1, Supplementary Requirements for
Quality Assurance Records, Sections 2.7,
Classification, and 2.8, Retention of
Records, prescribe requirements for the
development of a number of classes of
QA records and rules and guidance for
specifying the minimum retention time to
be applied to each class of record. The
objective of these directions 1s to ensure
the availability and retrievability of each
class of QA records during the specified
retention period and to provide relief
from the necessity to retain the specified
records beyond the required retennon
period. :

As an alternative to the above, all QA
records will be treated as one class of
record without further classification such
as Lifetime, Nonpermanent,
Programmatic Nonpermanent, or Product
Nonpermanent. Retention of all QA
records is specified in the comprehensive
schedule required by 36 CFR,

Chapter XII, Subchapter B, Records

1 Management, Part 1220, Federal Records,
General. That schedule is titled
“OCRWM Program Records Retention
Schedule (OPRRS),” which will be
superseded by the “YMP Records

| Retention Schedule” in the near future.
This schedule now requires and will
continue to require in the future that all
QA records be retained until the end of
the operating period. At that time, the

) | records will be reappraised for utility

i | during the postclosure period. If retention
during the postclosure period is indicated,
disposition instructions will be revised at
that time. If retention during the
postclosure period is not required, the
records will be destroyed. -
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Table 1. Regulatory/Commitment Document Positions

National/Industry

Standard OCRWM Position

Item U.S. NRC Document

11. ANSI/ASME NQA-1, Supplement
175-1, Supplementary Requirements for
Quality Assurance Records, addresses the
requirements and recommendations for
the storage of records that are determined
to be QA records. This supplement does
not inciude a provision for the temporary
storage of QA records. The QARD
includes the following provision for
temporary storage of QA records:

a. QA records shall be temporarily stored
in a container or facility with a fire rating
of one hour, or dual storage shall be
provided. i

"~ | b. For single storage, containers or -
facilities shall bear an Underwriters’
Laboratories label (or equivalent)
certifying 1-hour fire protection or be
certified by a person competent in the
technical field of fire protection.

c. The period of time allowed for records
to be in temporary storage will be
specified in appropriate procedures.

12. ANSI/ASME NQA-1, Supplement
17S-1, Supplementary Requirements for
Quality Assurance Records,

Section 4.4.2, Alternate Single Facility,
since OCRWM will not be using the
alternate facility, the QARD is silent on
this aspect of ANSI/ASME NQA-1.

13. ANSI/ASME NQA-1, Supplement
17S-1, Supplementary Requirements for
Quality Assurance Records, Section S,
Retrieval, the OCRWM records retrieval
system is not configured in such a manner
as to provide retrieval times based on the
type of record. '
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Item U.S. NRC Document National/Industry OCRWM Position

Standard

14. ANSIVJASME NQA-I, Supplement
17S-1, Supplementary Requirements for
Quality Assurance Records, Section 6,
3rd paragraph, specifies certain
conditions and events prior to which
supplier’s nonpermanent records shall not
be disposed of.

As an alternative to directing the disposal
of any QA records by a supplier, the
supplier shail be required to submit all
QA records generated in the course of a -
procurement action to the OCRWM.
These QA records shall thereafter be
retained in accordance with the direction
of the OPRRS.
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ltem U.S. NRC Document National/Industry OCRWM Position
Standard :

15. ANSI/ASME NQA-1, Supplement
18S-1, Supplementary Requirements for - -
Audits, Section 3.3, 2" sentence requires
audit response evaluation to be'a function
of the individual appomted to lead the .
(audit) team.

v As an altemnative, conditions identified -
during performance of an audit, which
require the attention of the audited
organization, are processed in accordance
with the requirements of QARD

Section 16.0. Thereafter, all actions:
related to those corrective actions, e. B
responses, evaluation of responses,
corrective action planning, performance,
and verification, are managed through the
implementation of QARD Section 16.0.

16. ANSI/ASME NQA-1, Suppiement
18S-1, Supplementary Requirements for
Audits, Section 6, Respohse, requires that
the “Management of the audited
organization... notify... in writing of the
action taken or planned.” -

In the case of internal aﬁdits, itis
OCRWM’s position that such a response
1s not necessary. -

The results of internal audits are placed
into the electronic Corrective Action
system. The results of the investigation,
including determination of cause, as.
appropriate, reviews, approvals,
corrective actions, and schedules are
available to the auditing organization.
Therefore, there is not a necessity~fdr a.
| written response.

17. ANS/ASME NQA-1, Supplement
18S-1, Supplementary Requirements for
Audi&s, Section 6, requires measures to .
prevent recurrence to be identified for
adverse audit findings. [n lieu of this~
requirement, OCRWM will process . * *
adverse audit findings in accordance with
QARD Section 16.0. QARD Section 16.0
requires responsible management to take
corrective action to prevent recurrence for

significant conditions adverse to guality.
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»Tabl’e 1. Regulatory/Commitment Document Positions

Item

U.S. NRC Docu m_ent

National/Industry
Standard

OCRWM Position”

Regulatory Guide 1.8, Revision 3
(5/2000), “Qualification and
Training of Personhel for Nuclear
Power Plants™

This regulatory guide
endorses
ANSI/ANS-3.1-1993,
“Selection,
Qualification, and

" { Training of Personnel

for Nuclear Power
Plants,” with certain
additions and
exceptions that are
listed in the Regulatory
Position of this guide.

The OCRWM commits to the -
requirements and recommendations for
the selection, qualification, and training’
of personnel, subject to the additions,
exceptions, and clarifications provided in -
Section C, Regulatory Position, ofthe‘ -
Regulatory Guide, with the followmg
exceptions:

For the purpose of the Construction
Authorization, the commitment is limited
to the following Regulatory Posmon
C.2.1.1. ’

‘These include Paragraph 4.3.7 of the -

endorsed standard.

In addition for the purpose of the .
Construction Authorization,
NUREG-1804, Section 2.5.1, Acceptance
Criteria 1, item 7, requests that the
qualification requirements for the “QA
Manager” be equivalent to those provided
in the ANSI/ANS Standard as endorsed
by the Regulatory Guide.

NRC Information Notice 86-21,
“Recognition of American Society
of Mechanical Engineers
Accreditation Program for N
Stamp Holders,” (3/31/1986),
including Supplement 1
(12/04/1986), and Supplement 2
(4/16/1991)

The ORD will recognize ASME
accreditation of suppliers as stated in. the

| NRC Information Notice.

NUREG-1297, *“Peer Review for
High-Level Nuclear Waste =~
Repositories™ (1988)

The GCRWM commits to the
requirements and recommendations of
Section 111, Definitions, and Section 1V,

Staff Position, of this NUREG-1297..
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Table 1. Regulatory/Commitment Document Positions

National/Industry OCRWM Position

Item U.S. NRC Document
: Standard
E | NUREG-1298, “Qualification of . The OCRWM commits to the
Existing Data for High-Level requirements and recommendations of
Nuclear Waste Repositories™ Section 1V, Staff Positions of

(1988) - _ : NUREG-1298, with the following
: ‘ alternatives: .

NOTE: If the requirements of
NUREG-1298 are in conflict with the
requirements of 10 CFR 63, the
requirements of 10 CFR 63 shall take
precedence.

E.1 In addition to the four methods listed
in Staff Position 2, OCRWM uses a fifth
method, Technical Assessment, which
includes one or a combination of the
following:

— Determination that the employed
methodology is acceptable;

— Determination that confidence in the
data acquisition or developmental results
is warranted; or

- Confirmation that the data have been
used in similar applications.

Additionally, the QA program that is
discussed in Staff Position [V.1 is
understood to mean 10 CFR 60,

Subpart G, or 10 CFR 63.142, depending
at the point in time when the data was
required to be qualified.

E.2 In those instances after ]
implementation of the 10 CFR 60/63 QA
program, when the development of
required data by any external source
cannot be obtained through the imposition
of otherwise applicable requirements of
the QARD Section 7.0, the OCRWM will
permit such development as a routine
commercial procurement activity upon
prior approval by the responsible
OCRWM line organization director and
the Director, Office of Quality Assurance.
Data developed in this manner shall be
subjected to the data qualification process
applicable to qualification of unqualified
data.
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U.S. NRC Document

National/Industry
Standard

OCRWM Position

E.3 In those instances after the
implementation of the 10 CFR 60/63 QA
Program, when required data is shown to
already exist in the form of the product of

| anon-Q acquisition, the OCRWM will

permit use of that data in an activity to
which the QA program applies upon prior
approval by the responsible OCRWM line
organization director and the Diréctor,

‘Office of Quality Assurance. Such data -

shall be subjected to the data qualification
process applicable to the qualification of
unqualified data. B

NUREG-1563, “Branch Technical
Position on the Use of Expert
Elicitation in the High-Level
Radioactive Waste Program”
(1996)

The OCRWM commits to the
requirements and recommendations of
Section 3, Branch Technical Position, and
Appendix A, Glossary, of this NUREG
with the following exception:

Step 7 of NUREG-1563 recommends
documenting the rationale for any
revisions to elicited evaluations after the
experts receive feedback on their initial
evaluations. -OCRWM does not require
documentation of the rationale for
revisions to an expert’s initial assessment
in the expert elicitation report.

NUREG-1636, “Regulatory
Perspectives on Model Validation
in High-Level Radiation Waste
Management Programs: A Joint
NRC/SKI White Paper” (1999)

The OCRWM commits to the
requirements and recommendations in
Section 3, Model Validation Approach
from a Regulatory Perspective of _
NUREG-1636, to the extent presented in
QARD Supplement III, Scientific
Investigation, Section 111.2.6.

ASME NQA-1 (2000),
Subpart 2.7, “Quality
Assurance
Requirements for
Computer Software for
Nuclear Facility
Applications.”:

The OCRWM commits to the
requirements of ASME NQA-1 (2000)

| Subpart 2.7 with the following exception:

All references to other requirements of
Part [ in ASME NQA-1 (2000),

Subpart 2.7, are understood to be
referring to the appropriate criteria of
ANSI/ASME NQA-1-1983 with
ANSI/ASME NQA-12-1983 addenda, as
supplemented or modified by regulatory
positions cited in Section C of Regulatory

Guide 1.28.




OCRWM
Title: Quality Assurance Requirements and Descnptlon
DOE/RW-0333P, Revision 18

Page: 132 of 147

Table 1. Regulatory/Commitment Document Positions

National/Industry

Nondestructive Testing
(ASNT) Recommended
Practice No.

SNT-TC-14, June 1980 .

Edition

Item U.S. NRC Document _ - OCRWM Position
Standard
l Regulatory issue Summary The OCRWM will be using an electronic
2000-18, Guidance on Managing records system for Quality Assurance
Quality Assurance Records in records. As such, OCRWM commits to
Electronic Media the use of the NRC guidance contained
within the RJS.
J Electric Power Research Institute Electric Power If OCRWM, OCRWM contractors, or
' (EPRI) Guideline for the Research Institute suppliers implement a commercial grade
Utilization of Commercial Grade (EPRI) Guideline for item dedication process as defined in
ltems in Nuclear Safety Related the Utilization of 10 CFR 21.3, the implementing processes
Applications (NC1G-07), EPRI Commercial Grade | shall be developed with the guidance
NP-5652 (6/88), as endorsed and Items in Nuclear Safety | contained in Electric Power Research
modified by U.S. Nuclear Related Applications Institute (EPRI) Guideline for the
Regulatory Commission Generic . | (NCIG-07), EPRI Utilization of Commercial Grade Items in
Letters 89-02, Actions to Improve | NP-5652 (6/88), as Nuclear Safety Related Applications
the Detection of Counterfeit and endorsed and modified | (NC1G-07), EPRl NP-5652 (6/88), as
Fraudulently Marketed Products by U.S. Nuclear endorsed and modified by U.S. Nuclear
(3/89) and 91-05, Licensee Regulatory Regulatory Commission Generic Letters
Commercial-Grade Procurement Commission Generic 89-02, Actions to Improve the Detection
and Dedication Programs (4/91) Letters 89-02, Actions of Counterfeit and Fraudulently Marketed
to Improve the Products (3/89) and 91-05, Licensee
Detection of Commercial-Grade Procurement and
Counterfeit and Dedication Programs (4/91).
Fraudulently Marketed
Products (3/89) and
91-05, Licensee
Commercial-Grade
Procurement and
Dedication Programs
(4/91).
K Amenican Society for The OCRWM commits to the

requirements of SNT-TC-1A (6/1980)
edition with one additional exception. In
lieu of the three (3) year re-certification
interval specified in SNT-TC-1A

'(6/1980) edition, Level 111 NDE

personnel may be re-certified on a five
year interval. The qualification and

1 certification will include a performance

demonstration as part of the practical
examination.
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GLOSSARY

Acceptance (Document)-The documented determination by the receiving organization that
work is suitable for the intended purpose.

Acceptance Testing (Software)—The process of exercising or evaluating a system or system
component by manual or automated means to ensure that it satisfies the specified
requirements and to identify differences between expected and actual results in the operating
environment. (NQA-1-2000, Subpart 2.7, Section 102) ’

Application (Software)—Includes software designed to fulfill the specific needs of a user and
software that are written where the user prescribes one or more instructions to generate data,
manipulate data, or perform calculations. (IEEE Std. 610.12-1990)

Approval-The documented determination by a responsible organization that work is suitable
for the intended purpose and shall be used as required.

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, instructions, drawings, and other applicable documents and' the
effectiveness of implementation. An audit should not be confused with surveillance or
inspection activities performed for the sole purpose of process control or product acceptance.
- (NQA-1-1983, Supplement S-1) ' '

Audit Team Leader—A lead auditor who is assigned to direct the efforts of an audit team.
Auditor;An individual who is qualiﬁed to perform assigned portions of an audit.

Baseline Element (Software)-An individual software component (e.g., requirements
document, design document, source code, etc.) that is under configuration management
control. . . . _

Basic Component—When applied to facilities or activities licensed pursuant to 10 CFR 63, a
structure, system, or component or part thereof that affects their safety or waste isolation
function, that is directly procured by the licensee of a facility or activity subject to the
regulations in 10 CFR 21 and in which a defect or failure to comply with any applicable
regulation ‘in Title 10, Chapter I, order, or license issued by the U.S. Nuclear Regulatory
Commission could create a substantial safety hazard. The term includes activities important to
safety or important to waste isolation such as design, analysis, inépection, testing, fabrication,
replacement of parts, or consulting services that are associated with the component hardware
whether these services are performed by the component supplier or others. (10 CFR 21.3)

Certificate of Conformance—A document signed by an authorized individual certifying the
degree to which items or services meet specified requirements. | (NQA-1-1983,
Supplement S-1)
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Certification—The act of determining, verifying, and attesting in writing to the qualifications
of personnel, processes, procedures, or items in accordance with specified requirements.
(NQA-1-1983, Supplement S-1)

Characteristic—-A property or attribute of an item, process, or service that is distinct,
describable, and measurable. (NQA-1-1983, Supplement S-1)

Code Data Report (ASME Section I1I)—A report required by the ASME Boiler and Pressure
Vessel Code, such as Form N-1, Certificate Holders’ Data Report For Nuclear Vessels, or
Form N-3, Owners’ Data Report for Nuclear Power Plant Components.

Commercial Grade Item—An item that is not subject to design or specification requirements
that are unique to nuclear facilities or activities, is used in applications other than nuclear
facilities or activities, and is to be ordered from the manufacturer/supplier on the basis of
specifications set forth in the manufacturers published product description (e.g., catalog).
(10 CFR 21.3) : ’ '

Commercial Grade Survey—Activities conducted by the purchaser or its agent to verify that a
- principal contractor/supplier of commercial grade items controls through quality activities, the
critical characteristics of specifically designated commercial grade items, as a method to
accept those items for important to safety or important to waste isolation use. (EPRI
NP-5652, 6/88-Modified) :

Commercial Off-The-Shelf Software-Software items that can be purchased, ready-made,
from a principal contractor’s/supplier’s/retailer’s store shelf or manufacturer’s virtual store
shelf (e.g., through a catalog or from a price list) on the basis of specifications set forth in the
manufacturer’s published product description (e.g., a catalog or other published specification).

Computer Program—A combination of computer instructions and data definitions that enable
computer hardware to perform computational or control functions. Computer programs
covered by this document are those used in quality affecting activities. (NQA-1-2000, Part I,
Section 400, Modified)

Conceptual Model-A set of qualitative assumptions used to describe a system or subsystem
for a given purpose. Assumptions for the model are compatible with one another and fit the
existing data within the context of the given purpose of the model. (NUREG-1804, Section 3,
Glossary) '

Condition Adverse to Quality—An all-inclusive term used in reference to any of the following:
failures, malfunctions, deficiencies, defective items, and nonconformances. (NQA-1-1983,
Supplement S-1)

Configuration Item (Software)-A collection of hardware or software elements treated as a
unit for the purpose of configuration control. (NQA-1-2000, Subpart 2.7, Section 102)
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Configuration Management (Software)-The process of identifying and 'deﬁnmg -
configuration items in a system (i.e., software and hardware), controlling. the release and
change of these items throughout: the system’s life cycle, and recording and reportmg the -~

status of configuration items and change requests. (NQA-1-2000, Subpart 2.7, Section 102)

Confirmatory Testing—Testing conducted under a 10 CFR 60, Subpart G, or 10 CFR 63,
Subpart G, QA program that investigates the properties of interest (e.g., physwal chemrcal o
geologic, or mechanical) of an unquahﬁed database.

Consumables-Ttems that in the process of being used are consumed (e.g.:, weld_rods).

Control Point (Softwd_re)—A point in the software life cycle at which specified agreements or
controls (typically a test or review) are applied to the software configuration items being

developed (e.g., an approved baseline or release of a specified document or computer
program). (NQA 1-2000; Subpart 2.7, Sectton 102) : ‘

Controlled Document—A' document that 1s prepared, reviewed, and approved in accordance
with established implementing documents; subject to controlled distribution; and subject to a.
defined change process. '

Corrective Action-Measures taken to rectlfy conditions adverse to quallty and where'
necessary, to preclude repetmon (NQA-1-1983, Supplement S-1) SRR

» Corroborating Data—Unquallﬁed or qualified data used: to support or substantlate other
unquallﬁed data. (NUREG 1298 [2/88] -Modified) ‘ :

Critical Charactertstzcs—The 1mportant design, material, and performance- charactenstlcs ofa .
commercial grade item that, once verified, will provide reasonable assurance that the item will
perform its intended safety function, or reasonable expectation that the item will perform its
intended waste isolation functlon (NUREG-1804, AC-7[8][b]) - o

: Data—Informatron measured or derived from scientific mvestlgatron act1v1t1es both in the ﬁeld
and the laboratory. . Parameters that have been derived from raw data are sometrmes o
themselves considered to be data. '

Database—A collection of previously distinct data (not created by- the database) that have been<-;
loglcally orgamzed to facilitate data access. :

Data Reductton—Processes that change the form of expression, quantrty of data or va]ues or -
the number of data items. : . .

Dedicating Entity—The organization that performs the dedication process. Dedication may be © -

performed by the manufacturer of the item, a third-party dedicating entity, or the U.S.- "

Department of Energy itself. The dedicating entity pursuant to 10 CFR 21:21(c) is = -

responsible for identifying and evaluating deviations, reporting defects ‘and failures to-comply "~ B
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for the dedicated item, and mamtammg auditable records of the dedication process
- (10 CFR 21.3)

Dedication—An acceptance process undertaken to provide (i) reasonable assurance that a
-commercial grade item to be used as a basic component will perform its intended safety
function or (ii) reasonable expectation that the item will perform its intended waste isolation
function and, in this respect, is deemed equivalent to an item designed and manufactured
under a 10 CFR 63, Subpart G, quality assurance program. This assurance is achieved by
identifying the critical characteristics of the item and verifying their acceptability by
inspections, tests, or analyses performed by a purchaser or third-party dedlcatmg entlty after
dehvery, supplemented as necessary by one or ‘more of the fo]lowmg

1N Commercral grade surveys
(2) Product inspections or witnessing at hold points at the manufacturer’s facﬂmes and
3) Analyses of historical records for acceptable performance.

In all cases, the dedication process shall be conducted in accordance with the applicable

- requirements of 10 CFR 63, Subpart G. Final dedication of an item occurs after receipt
inspection and final acceptance by the U.S. Department of Energy or its contractor, when the
item is desrgnated for use as a basic component (10 CFR 21.3)

Defect¥

§)) A deviation in a basic component delivered to a purchaser for use in a facility or
activity subject to the regulation in 10 CFR 21 if, on the basrs of an evaluation, the
deviation could create a substantial safety hazard or

(2) - The installation, use, or operation of a basic component containing a defect; or

(3) A deviation in a portion of a facility subject to the Construction Authorization or
licensing requirements of 10 CFR 63, provided the deviation could, on the basis of an
evaluation, create a substantial safety hazard and the portion of the facility contammg
the deviation has been offered to the purchaser for acceptance or -

(4) A condition or circumstance involving_ a basic component that could contribute to the
exceeding of a safety limit, as defined in the technical specifications of a license for
operation issued pursuant to part 63 of this chapter. (10 CFR 21.3)

Design—The term “design” includes specifications; drawings; design criteria; design bases;
structures, systems, and cornponents-perfor_mance requirements for preclosure; and natural
and engineered barriers of the repository systém. It also includes inputs and outputs at each
stage of design development (e.g.,, from conceptual design to final design). Design
information and design activities also refer to data collection and analyses and computer
software that are used in supporting design development and verification.. Design information
and activities include general plans and detailed procedures for data collection and analyses
and related information such as test and analyses results. ' Data analyses include the initial
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step, data reduct1on, as well as broad system analyses (i.e., performance assessments) that
integrate other data and analyses for individual parameters. (NUREG 1804, AC-3 [2])

Design Bases-Information that identifies the specific functions to be performed by a
structure, system, or component of a facility and the specific values or ranges of values
chosen for controlling parameters as reference bounds for design. These values may be
constraints ‘derived from generally accepted “state-of-the-art” practices for achieving
functional goals or requirements derived from analysis (based on calculation or experiments)
of the effects of a postulated event under which the structure, system or component must
meet its funct10nal goals. .

- The values for'controlling parameters for external events include:

(D Estimates of severe natural events to be used for deriving design bases that will be
based on consideration of historical data on the associated parameters, physical data,
or analysis of upper limits of the physical processes involved, and

(2) Estimates of severe external human-induced events to be used for deriving design
“bases that will be based on analysis of human activity in the region, taking into
account the site characteristics and the risks associated with the event. (10 CFR 63.2)

Design Change—Any revision or alteration of the technical requirements defined by approved
and issued design output documents and approved and issued changes thereto. (NQA 1-1983,
Supplement S-1)

Design Documents—Include, but are not limited to, specifications, calculations, associated
computer software, system descriptions, and drawings, including flow diagrams, piping and
instrument diagrams, control logic diagrams, electrical single line diagrams, structural
systems for major facilities, site arrangements and equipment locations. (NUREG-1804,
AC 3[13][c)D) : - ‘

Design Input-Those criteria, parameters, bases or other design requlrements upon which
detailed final design is based. (NQA-1- 1983 Supplement S- 1) '

Des:gn Output—Documents such as drawmgs spemﬁcatlons and other documents defining
technical requirements of structures, systems and components (NQA-1- 1983 Supplement
S-1) ‘ : :

- Design Process-Technical and management processes that commence with identification of
design input and that lead to and include the issuance- of design output documents

(NQA-1- 1983 Supplement S- 1)

Design Review—A critical review to provide assurance that the final design is correct and
satisfactory. (NQA-1-1983, Supplement 3S-1 Paragraph 42.1) :

Deviation—A departure from specnﬁed requrrements (NQA-1- 1983 Supplement S-1)
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Document Control-The process for controlling documents that provides for adequacy review,
approval for release by authorized personnel, and distribution for use at the prescribed work
locations. (10 CFR 63.142[g]) ' '

Effective Date—The date after approval that the document s required to be fully implemented.

Embedded Software-Software that is a part of a larger system and performs some of the
functions of that system, such as keypad controls or function and control capabilities. (IEEE
Std. 610.12-1990, Modified) :

Error (Software)—A condition deviating from an established baseline, including deviations
from the current approved computer program and its baseline requirements. (NQA-1-2000,
Subpart 2.7, Section 102) o

Established Fact-Information accept.ed by the scientific and engineering community as
established fact (e.g., engineering handbooks, density tables, gravitational laws, etc.).

Event Sequence-A series of actions and/or occurrences within the natural and engineered
components of a geologic repository operations area that could potentially lead to exposure of
individuals to radiation. An event sequence includes one or more initiating events and
associated combinations of repository system component failures, including those produced
by an action or inaction of operating personnel. Those event sequences that are expected to
occur one or more times before permanent closure of the geologic repository operations area
are referred to as Category 1 event sequences. Other event sequences that have at least 1
chance in 10,000 of occurring before permanent closure are referred to as Category 2 event
sequences. (10 CFR 63.2) '

Expedited Change—-An abbreviated method of revising a document at the work location
where the document is used, when the normal change process would cause unnecessary
delays. The management responsible for the work makes the expedited change.

Field Surveying—The process of determining the boundaries, area, elevation, and location of
land, structures, reference points, or other designated features either on, above, or below the
earth surface relative to a permanent system of horizontal and vertical controls.

Hold Point-A step in a document that requires witnessing or inspection by the requesting
individual or organization and beyond which work shall not proceed without the written
consent of the requesting individual or organization. (NQA-1-1983, Supplement 10S-1,
Paragraph 3)

Implementation (Software)~The process of translating the software design into a computer
program. (IEEE Std. 610.12-1990)



OCRWM : _
Title: Quality Assurance Requirements and Description
DOE/RW-0333P, Revision 18 _ Page: 139 of 147

Important to Safety—With reference to structures, systems, and components, means those
engineered features of the geologic repository operations area whose function is:

(D) To provide reasonable assurance that high-level waste can be received, handled,
packaged, stored, emplaced, and retrieved without exceeding the requirements of
10 CFR 63.111(b)(1) for Category 1 event sequences; or

) To prevent or mitigate Category 2 event sequences that could result in radiological
exposures exceeding the values specified at 10 CFR 63.111(b)(2) to any individual
located on or beyond any point on the boundary of the site. (10 CFR 63.2)

Important to Waste Isolation-With reference to design of the engineered barrier system and
characterization of natural barriers, means those engineered and natural barriers whose
function is to provide reasonable expectation that high-level waste can be disposed of without
exceeding the requirements of 10 CFR 63.113(b) and (c). (10 CFR 63.2)

Indoctrination-A method of training designed to familiarize personnel in fundamental
criteria, program elements, responsibilities, and authority applicable to assigned tasks.
(NQA-1-1989, Supplement 2S-4, Paragraph 3)

c *

Information—A representation of data, facts, concepts, or instructions in a manner suitable for
communication, interpretation, or processing by individuals or by automatic means.

_ Inspectton—Exammann or measurement to verify whether an item or activity conforms to
specified requirements. (NQA-1-1983, Section 11, Basic Requirement 10)

Item—An all-inclusive tenn used in place of any of the following: appurtenance, assembly,
component, equipment, material, module, part, structure subassembly, subsystem system, or
unit. (NQA 1-1983, SupplementS 1)

Lead Auditor—-An md1v1dual who is certified to organize, perform, and direct an audit; report
audit results; and evaluate related corrective actions.

Limited Use—A disposition permitted for a nonconforming sample when it can be established
that a sample has potential value to the project even though the sample has been determined to
be nonconforming in respect to its original obtained condition. For example, samples
contaminated by water may still hold value for rock mechanic studies, but hold no value for
water infiltration investigations. Conditions for Limited Use will be established and set forth
in the disposition of the nonconforming sample.

Management Assessment—An OCRWM QA program venfication that is conducted by
management above or outside the OCRWM QA organization and that evaluates the scope,

status, adequacy, programmatic compliance, and implementation effectiveness of the
OCRWM QA program.
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Measuring and Test Equipment-Devices or systems used to calibrate, measure, gage, test, or
inspect in order to control or acquire data to verify conformance to specified requirements.
(NQA-1-1983, Supplement S-1)

Model-A depiction of a system, phenomenon, or process including any hypotheses required
to describe the system or explain the phenomenon or process. (NUREG-1804, Section 3,
Glossary) : ' ’

Model, Abstracted-A model that reproduces, or bounds, the essential elements of a more
detailed process model and captures uncertainty and variability in what is often, but not
always, a simplified or idealized form. (NUREG-1804, Section 3, Glossary)

Model, Conceptual-A set of qualitative assumptions used to describe a system or subsystem
for a given purpose. Assumptions for the model are compatible with one another and fit the
existing data within the context of the given purpose of the model (NUREG-1804, Section 3,
Glossary)

Model, Mathematical-A mathematical description of a conceptual model. (NUREG-1804,
Section 3, Glossary) : . :

Model, Process—A depiction or representation of a process, along with any hypotheses
required to describe or to explain the process. (NUREG-1804, Section 3, Glossary)

Model, System—A collection of interrelated mathematical models that represents the overall
geologic repository or overall component subsystem of the geologic repository.

Model Validation—A process used to establish confidence that a mathematical model and its
underlying conceptual model adequately represent with sufficient accuracy the phenomenon,
process, or system in question.

Nonconformance—A deficiency in characteristic, documentation, or procedure that renders .
the quality of an item, sample, or activity unacceptable or indeterminate. (NQA-1-1983,
Supplement S-1) :

Objective Evidence—Any documented statement of fact, other information, or record, either
quantitative or qualitative, pertaining to the quality of an item or activity, based on
observations, measurements, or test which can be verified. (NQA-1-1983, Supplement S-1)

Organizational Interface-The relationship between organizations in which one organization
prescribes an activity or requirement to, or shares an activity or requirement with, another
organization.
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Performance Assessment (Total System Performance Assessment)—An analysis that:

N Identifies the features, events, processes (except human intrusion), and sequences of
events and processes (except human intrusion) that might affect the Yucca Mountain
disposal system and their probabilities of occurring during 10,000 years after disposal;

2) Examines the effects of those features, events, processes, and séquences of events and
processes upon the performance of the Yucca Mouritain disposal system; and

(3)  Estimates of the dose incurred by the reasonably maximally exposed individual,
including the associated uncertainties, as a result of releases caused by all significant
features, events, processes, and sequences of events and processes, weighted by their
probability of occurrence. (10 CFR 63.2)

Performance Co_nﬁrmation—The program of tests, experiments, and analyses that is
conducted to evaluate the adequacy of the information used to demonstrate compliance with
the performance objectives in 10 CFR 63, Subpart E. (10 CFR 63.2)

Personnel Qualiﬁcatt’on—See Qualification (Personnel).

Preclosure Safety Analysis—A systematic examination of the site; the design; and the
potential hazards, initiating events, and event sequences and their consequences
(e.g., radiological exposure to workers and the public). The analysis identifies structures,
systems, and components important to safety. (10 CFR 63.2)

Principal Contractors-Organizations that provide items or services in accordance with an
appropriate contractual document and that perform the functions of Management and
Operating contractor, Management and Integration contractor, Construction contractor or
Lead Laboratory.

Process—A series of actions that achieves an end result or accomplishes work.

Procurement Document-Purchase requisitions, purchase orders, drawings, contracts,
specifications, or instructions used to deﬁne requlrements for purchase. - (NQA-1-1983,
Supplement S-1) '

Purchaser-The organization responsible for establishment .of procurement requirements and
for issuance, administration, or both, of procurement documents. (NQA-1-1983, Supplement
S-1) ' '

Qualification (Personnel)—The characteristics or abilities gained through education, training,
or experience, as measured against established requirements, such as standards or tests, that
qualify an individual to perform a required function: (NQA-1-1983, Supplement S-1)

Qualification of Data—A formal process that 1s intended to provide a desired level of
confidence that data are suitable for their intended use. ‘
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Qualification Testing—A test that is intended to provide a desired level of confidence that an
item meets specified criteria.

Qualified Data—Data collected under an approved QA program that meets the requirements of
10 CFR 63.142 (or previously implemented 10 CFR 60 QA program) (i.e., qualified from
origin) or unqualified data that have undergone the qualification process. (NUREG-1298,
2/88)

Quality Assurance ((QA)—All those planned and systematic actions necessary to provide
adequate confidence that the geologic repository and its structures, systems, and components
important to safety, the design and characterization of engineered and natural barriers
important to waste isolation, and activities related thereto will perform satisfactorily in
service. Quality assurance includes quality control, which comprises those quality assurance
actions related to the physical characteristics of a material, structure, system, or component
that provide a means to control the quality of the material, structure, system, or component to
predetermined requirements. (10 CFR 63.141)

Quality Assurance (QA) Organization-The Office of Quality Assurance organization for
activities performed by the OCRWM and reviews of OCRWM owned documents, the
Management and Operating contractor (M&QO) QA organization for activities performed by
the M&O and reviews of M&O owned documents; the Lead Laboratory QA organization for
activities performed by the Lead Laboratory and reviews of Lead Laboratory owned
documents; and the Office of Quality Assurance organization, the M&O QA organization,
and the Lead Laboratory QA organization - for the review of documents implemented by the
OCRWM, the M&O, and/or the Lead Laboratory jointly.

Quality Assurance (QA) Record-A completed document (or other medium) that furmnishes
evidence of the quality of items and/or activities affecting quality. (NQA-1-1983,
Supplement S-1) ' '

Readiness Review—A systematic assessment of the preparedness of an organization to start or
continue a process or project phase.

Regression Testing-Selective retesting of a system or component to verify that modifications
have not caused unintended effects and that the system or component still complies with its
specified requirements. (IEEE Std. 610.12-1990)

Release (Software)-The formal notification and distribution of approved software.

Remedial Action—The actions taken to correct specifically identified conditions adverse to
quality.

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. (NQA-1-1983, Supplement S-1)
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Rework— The process by which an item is made to conform to original requ1rements by
comipletion or correction. (NQA-1-1983, Supplement S-1) : : :

Right of Access—The right of a purchaser or designated representative to enter the prem'ises of
a principal contractor/supplier for the purposes of inspection, surveillance, or quality. -
assurance audit. (NQA-1-1983, Supplement S-1) : . g

Root Cause-The identified cause of a condition adverse to quality that, if corrected, “will
preclude recurrence or greatly reduce the probability of recurrence of the same or a srmxlar
condition adverse to quality. : :

Sample (Physzcal)—A physwal pan of a whole whose propemes are studled to gain
information about the whole.

Scientific Investigation—An analysis consisting of an e)rplénation observation, ideririﬁcation
descnptlon or experimental study either of natural phenomena or of engineered matenals that
describe the postclosure repository system or its performance. : '

Scientific Notebook—A record of the methodology and results of scientific mvestlgatrons that
is used when the work mvolves a high degree of professional Judgment or trial and error
methods or both. : :

Service—The performance of activities such as design, fabrication, inspectioh, nondestructive
examination, repair, or installation. (NQA-1-1983, Supplement S-1)

Significant Condition Adverse to Quality—A condition adverse to quality that, if uncorrected, '
could have a sertous effect on safety, operability, or the ability to isolate waste. Significant
cdnditions adverse to quality include, but are not limited to (1) loss, or potential loss, of a
safety or waste-isolation function to the extent that there is a reduction in the degree of
protection provided to the pubhc health and safety; (2) loss, or potentlal loss, of a safety or -

waste-isolation function to the extent that there is a reduction in the degree of protection . o

provided for worker safety; (3) common-cause failures; and (4) any adverse quality-trends.
Additionally, repetitive conditions that are less significant but when taken. “collectively )
(1) indicate programmatic failure to properly implement the QA program, (2) may be =

precursors. for a significant technical deficiency or problem or, (3) may reduce the margin of o

safety are considered to be significant conditions adverse to quallty (NQA 1-1983, :
SupplementS 1 MOdlﬁCd)



- OCRWM -
- Title: Quality Assurance Requirements-and Description
DQ_E/RW—O333P', Revision 18 o : » - Page: 144 of 147

Site Characterization—The program of exploration and research, both in the laboratory and in
the field, undertaken to establish the geologic conditions and the ranges of those parameters of
the Yucca Mountain site, and the surrounding region to the extent necessary, relevant to the
procedures under 10 CFR 63. Site characterization includes borings, surface excavations,
excavation of the exploratory shafts and/or ramps, limited subsurface lateral excavations and
borings, and in situ testing at a depth needed to determme the suitability of the site for a
geologic rep051tory (10 CFR 63.2)

Software—Computer programs and associated documentation, and data pertammg to the
operation of a computer system. (NQA 1-2000, Part I, Section 400)

~ Software Baselme—A specification or product that (i) has been formally reviewed and agreed -
upon, (i) thereafter is the basis for further development and (i) can be changed only
~ through formal change procedures. :

Software Design Veriﬁcation—The process of determining if the product of the software
design activity fulfills the software design requirements. (NQA-1-2000, Subpart 2.7,
Section 102) E

Software Development Cycle-The activities that begm with the decision to develop a
software product and. end when the software is delivered. The software development cycle
typically includes the following activities: (1) software design requirements, (2) software
design, (3) implementation, (4) test, and sometimes (5) installation. (NQA-1-2000,
Subpart 2.7, Section 102) - ' ' :

Software Engineering—(a) The applicaﬁon of a systematic, disciplined, quantifiable approach
to the development, operation, and maintenance of software, that is, the application of
engineering to software; and (b) the study of the approaches as in (a). (NQA-1-2000,
Subpart 2.7, Section 102) '

Software Item—Source code, object code, job control cod.e, control data, or a collection of
these items that function as a single unit. (IEEE Std. 610.12-1990)

Software Life Cycle-The activities that comprise the evolution of software from conception
‘to retirement. . The software life cycle typically includes'the software development cycle
phases and the activities associated .with ~operation, maintenance, and retirement.
(NQA-1-2000, Subpart 2.7, Section 102) ' '

Software Life Cycle Element—A fundamental, constituent part of a life cycle phase. For
example, the requirements phase consists of the individual requirements, the design phase
consists of the individual design elements and the individual test cases, the implementation
phase consists of source code and user instructions, and the testing phase consists of
documented test results. - '
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Software Operating Environment-A collection of software, firmware, and hardware
elements that provide for the execution of computer programs. (NQA-1-2000, Subpart 2.7,
Section 102)

Software Tool-A computer program wused in the development, testing, analysis, or
maintenance of a program or its documentation.  Examples include comparators,
cross-reference generators, compilers, Computer Aided Software Engineering (CASE) tools,
configuration and code management software, decompilers, disassemblers, editors,
flowcharts, monitor test case generators, and timing analyzers (NQA-1-2000, Subpart 2.7,
Section 102)

Software Validation-The testing and evaluation of completed software to ensure compliance
with specified software requ1rements

Software Verification—The process of determining whether _ovr not the product(s) of a given
phase of the software development cycle fulfills the requirements imposed by the previous
phase. (IEEE Std. 610.12-1990, Modified) ’ :

Special Process—A process, the »res'ults 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. (NQA-1-1983, Supplement S-1)

Stop Work Order—A formal directive issued by management that work must be stopped until
resolution of the related significant condition adverse to quality.

Substantial Safety Hazard-A loss of safety function to the extent that there is a major
reduction in the degree of protection provided to public health or safety for any facility or
activity licensed pursuant to 10 CFR 63. (10 CFR 21.3)

Supplier—Any individual or organization (except principal contractors) that furnishes items or
services in accordance with a procurement document. An all-inclusive term used in place of
any of the following: vendor, seller, contractor, subcontractor,fabricator, consultant, and
their subtier levels. ' '

Support Software-Software that aids in the development and maintenance of other software
(e.g., compilers, loaders, and other utilities), including software tools and system software.
(IEEE Std. 610.12-1990)

Surneillanee—The act of monitoring or observing to verify whether an item or activity
conforms to specified requirements. (NQA-1-1983, Supplement S-1)

System Software—Software designed to enable the operation and maintenance of a computer

system and its associated computer programs (e.g., operating systems, assemblers, and
utilities).” (NQA-1-2000, Subpart 2.7, Section 102) ‘ ‘
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Technical Assessment—When used for data qualification, an evaluation of the technical merit
of unqualified data against established cntena.

Technical Report—As it pertains to scientific investigation, a document that presents scientific
information such as data, analyses, interpretations, or conclusions. :

Technical Specialist—An individual who is assigned to an audit team when the scope,
complexity, or special nature of the work to be audited warrants assistance from a techmcal
standpoint.

Test Case-A set of test inputs, execution conditions, and expected results developed for a
particular objective, such as to exercise a particular program path or to verify complrance with
a specific requirement. (NQA-1-2000, Subpart 2.7, Section 102) :

Test Plan (procedure)-A document that describes the approach to be followed for tesring a
system or component. Typical contents identify items to be tested, tasks to be performed, and
responsibilities for the testing activities. (NQA-1-2000, Subpart 2.7, Section 102)

Testing—An clement of verification for the determination of the capability of an item to meet
specified requirements by subjecting the item to a set of physical, chemical, environmental, or
operating conditions. (NQA-1-1983, Supplement S-1)

Testing (Software)-The process of operating a system (i.e., software and hardware) or system
component under specified conditions, observing and recording the results, and making an
evaluation of some aspect of the system (i.e., software and hardware) or system component in
order to verify that it satisfies specified requrrements and to identify errors. (NQA-1-2000,
Subpart 2.7, Section 102) : A

Traceability—The ability to trace the history, application, or location of an item and like items
or activities by means of recorded identification. (NQA-1-1983, Supplement S-1)

Training—A systematic process provided to personnel so that they achieve proficiency,
maintain proficiency, and adapt to changes in technology, methods, processes, or
responsibilities as necessary to perform assrgned tasks. (NQA-1-1989, Supplement 2S-4,
Paragraph 4) '

Transparent—A document sufficiently detailed as to purpose, method, assumptions, inputs,
conclusions, references, and units such that a person technically qualified in the subject can
understand the document and ensure its adequacy without recourse to the originator.
Unqualified Data (Existing Data)—

A. Unqualified data includes:

(1) Data developed prior to the implementation of a 10 CFR 60, Subpart G, or 10 CFR 63,
Subpart G, Quality Assurance program, or
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(i) Data developed outside the Yucca Mountain Project, such as by oil companies,
national laboratories, or universities, or

(iii)Data published in technical or scientific publications. (NUREG-1298, 2/88).
B." Unqualified data does not include established fact.

Use-As-Is—A disposition permitted for a nonconforming item when it can be established that
the item is satisfactory for its intended use. (NQA-1-1983, Supplement S-1) '

Verification-The act of reviewing, inspecting, testing, checking, auditing, or otherwise
determining and documenting whether items, processes, services, or documents conform to

specified requirements. (NQA—1-1983, Supplement S-1)

Witness Point—A step in a document that requires notification to the specifying individual or
organization that the activity is scheduled to take place. Work may proceed after notification.

Work—Activities that are subject to the Quality Assurance Requirements and Description.
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SECTION/ QARD REV. 18 REVISED TEXT EVALUATION
SUBSECTION REDUCTION
General Change | Throughout QARD Rev 18, changed “Yucca Mountain Project This change raised the NO
Throughout | (YMP)” to “Office of Civilian Radioactive Management QARD from a “Project
Document (OCRWM).. Level” document to a
: “Program Level” document.
Editorial Editorial change made throughout QARD Rev. 18. Editorial changes do not NO
Changes ’ introduce QA Program
Commitment Reductions.
Policy Deleted text was redundant - NO

missien—Quality must be an important and living part of
everything that we do on this project. Quality must be
planned in up-front to ensure that quality requirements are
flowed into our implementing documents. Additionally, we

with the last paragraph of
the QA Policy.
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need to hold ourselves to the high standards that we have set,
to objectively assess our performance against these standards,
and take prompt and aggressive action when we find
divergemce. We must learn from our mistakes, never be
satisfied with our performance, and always have a questioning
attitude about our work. It is only then that the QARD
becomes a living document, where quality lives in the
organization and becomes part of our culture.

Introduction

The QARD establishes requirements for the MMROCRWM] QA
Program that meets the requirements of 10 CFR 63.142, Quality
Assurance Criteria, that are to be implemented for activities
threugh-constrnetion-fkesup to the time of receipt of high-level
radioactive waste and spent nuclear fuel for disposal in the
geologic repository at Yucca Mountain.) The QARD will be
revised as mecessary at the appropriate time to include facility
operation, permanent closure, and decontamination and -
dismantling of surface facilities.

Text deleted for
clarification. Through
construction and receipt of
waste/high-level waste do
not necessarily occur at the
same time.

NO

1.3

1.3 DESCRIPTION

A. Organization charts that clearly identify all OCRWM
and principal contractor on-site and off-site
organizational elements that function under the
cognizance of the ¥BMROCRWM] QA Program shall
be maintained [and controlled under the QCRWM
QA Program (e.g, design, engineering,
procurement, shipping,  receiving,  storage,

Changes made to
incorporate NRC Condition
1.A as delineated in
correspondence Reamer
(NRC) to Ziegler (DOE),
dated 8/4/05.

NO
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manufacturing, construction, inspection, auditing,
testing, instrumentation and control, maintenance,
modification, etc.). These charts also identify lines
of  responsibility. Figure 1, OCRWM
Organization, identifies the OCRWM
organizational umits respomsible for the
implementation of activities govermed by the
QARD. [Figure 2, OCRWM External Interface,
idemtifies the QCRWM imterface with the
principal contractors and waste custodiamns.

. The OQCRWM is comprised of the Office of the

Director and Principal Deputy Director, Office of
Quality Assurance, Office of the Chief Sciemtist,
Office of the Chief Engimeer, Regulatory
Authority Office, Infrastructure Management
Office, Yucca Mountain Site Operations Office,
Waste Management Office, Offfice of Logistic
Management, Disposal Operations Office, Office
of Project Comtrols, Office of Procurement, Office
of Government Services, and Office of External
Afffairs.

. Any substantial OCRWM reorganization of

descriptions or functions of the offices described
herein will require a revision to this document.

Compilation of
organizations described in
Subsection 1.3.1A through
1.3.10

Additional clarification.
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1.3.1  Specific CCRWM Offices Incorporates “New NO
: OCRWM Organization”.
1.3.1A A. Office of the Director/Principal Deputy Director. | The requirements of QARD

The Office of the Director/Principal Deputy
Director is responsible for carrying out the
functions of the Secretary of Emergy under the
Nuclear Waste Policy Act and for providing
overall management of the OCRWM Program.

The Director/Principal Deputy Director reports
to the Secretary of Energy through the Under
and Deputy Secretaries; retaims ultimate
responsibility for the overall OCRWM Program;
and are responsible for providing leadership im
developing and implementing strategies to
accomplish the OCRWM Program’s mission in a
manner that assures public and worker health
and safety, protects the environment, merits
public confidence, and is economically viable. Inm
addition, the Director/Principal Deputy Director
are responsible for licensing and approval to
construct and operate a geologic repository for
the safe disposal of high-level radioactive waste
and spent nuclear fuel and for providing for the
safe tramsportation of high-level radioactive waste
and spent nuclear fuel to the geologic repository.
Staff within the immediate Office of the Director,

Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,

‘dated 8/4/06) have been

incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.
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provide advice to the Director and Primcipal

Deputy Director and support development of the

OCRWM Program policies. Several
programmatic and technical authorities of the
Director, OCRWM, are delegated to line
manggement as reflected in this document.

Responsibilities and authorities that are retained
by the Office of the Director/Principal Deputy
Director and are not delegated are as follows:

1. Ultimate responsibility for the effective
implementation of the OCRWM QA program
and for revision and approval autherity of the
QARD.

2, Ultimate resolution authority for the resolution
of quality disputes.

3. Lomng-term planning and facility-wide safety.

4. Missiom assignments and broad OCRWM
Program policy, guidance, and directiom to
the OCRWM management team through,
among other things, the OCRWM Strategic
and Program Plan, Civilian Radioactive
Waste Management System Major System

Management Policy, and the Integrated
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Safety Management Plam.

5. Establishment of the OCRWM organizational
structure, including the orgamizatiomal roles,
responsibilities, authority, and accountability
for key OCRWM Program functions.

6. Ensuring that a sufficient number of traimed

- personnel are available to implement
applicable portions of the OCRWM QA
program before the imitiatiom of activities
within the scope of the OQOCRWM QA
program,

7. Integration of program - activities amnd
monitoring of key performance indicators.

8. Continuing involvement im OCRWM QA
program  activities by directing the
performance of periodic management
assessments of the OCRWM QA program and
principal comtractors’ QA program to
determine the adequacy and effectivemess of
these QA programs.

1.3.1B

B. Office of Quality Assurance

1. Is responsible for the QA functions for the

Incorporates “New
OCRWM Organization”.
The requirements of QARD

NO
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=

OCRWM QA program,

. Is sufficiently independent from cost amd
schedule when opposed to safety considerations.

. Has access to work areas and the organizational
freedom to effectively communicate with other
senior managers.

. Has the authority to fulfill the responsibilities of
the positiomn.

. Has mo other assigned responsibilities unrelated
to the OCRWM QA program that would prevent
full attemtion to QA matters.

. Provides guidamce and direction, relative to QA
matters, to idemtify quality problems; imitiate,
recommend, or provide solutions; and to verify
implementation of corrective action.

. Has the authority to stop work when significamt
conditions adverse to quality warrant such
action.

. Is qualified in accordance with Subsection
2.2.11.

. Maintains liaison with OCRWM contractors

Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.




8 of 52

SECTION/
'SUBSECTION

QARD REV. 18 REVISED TEXT

EVALUATION

COMMITMENT
REDUCTION

10.

and waste custodian QA organizations to remain
current on the status of activities related to their
QA programs.

Specific duties and responsibilities include the
following:

a. Assuring implementation of the OCRWM
Quality Assurance Policy

b. Assuring that the OCRWM QA program
complies with regulatory and managememnt
requirements, is established comnsistent with
the schedule for accomplishing the activities, is
maintained, and is effectively executed

¢. Developing, approving, and maintaining the
QARD '

d. Interpreting QA requirements established im
the QARD

e. Documenting concurrence and/or approval (as
specified in applicable procedures or
procurement documents) of quality-related
documents used by OCRWM contractors to
ensure conformance with the requirements of
the QARD
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f. Verifying the adequacy and implementation
(i.e., compliance and effectiveness) of the
OCRWM QA program and reporting the
results to OCRWM senior management

g. Verifying the adequacy and implementation of
OCRWM contractors’ QA program
description documents and implementing
documents with the requirements of the
QARD. Verification may include review of
selected implementing documents as well as
the use of audits, surveillance, and inspections,
as appropriate

h. Identifying quality problems; initiating,
recommending, or providing solutions to
quality problems; and verifying solutions to
quality problems

i. Ensuring that there is adequate quality
assuramnce coverage relative to procedural and
inspection comtrols, acceptance criteria, and

- quality assurance staffing and qualifications of
personnel to carry out quality assurance
assignments.

11. The quality assurance activities ﬁnﬁcllundle quality

engineering, quality verification, and OCRWM
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QA program and policy development.

12. OQA staff shall be involved in day-te-day
OCRWM activities such as work schedule and
status meetings.

13. Responsibilities are carried out through a
trained staff of qualified personmel. The
qualifications of the OQA staff, including direct
support contractors, shall be in accordance with
Subsection 2.2.11.

1.3.1C

C. Office of the Chief Scientist

1. Coordinates all écﬁemfnﬁﬁ'ﬂc research for the
OCRWM Program.

2. Ensures the OCRWM Program has the best data
and information possible in the performance of
scientific research.

3. Mamnages interfaces with other Department of
Energy supporting organizations including the
national laboratories.

4, Serves as approving authority for all sciemtific
information associated with the OCRWM
Program.

Incorporates “New
OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision

NO
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5. Provides directiom, review, and approval of 18, (Approved 6/1/06),
contractor strategy and plan for the conduct of | Subsection 1.3.1. This
performance assessments. attachment provides a
crosswalk between QARD
6. Ensures techmical and regulatory adequacy of Rev.17, Sections 1.3.1,
post-closure safety assessment and performance | 1.3.2, and 1.3.3 and QARD
confirmation results. Rev. 18, Subsection 1.3.1.
7. Develops guidance/requirements for the technical
activities associated with identifying, evaluating,
and distributing information from scientific
investigations and repository performance
assessment activities. ‘
8. Identifies, evaluates, and supports scientific
investigations and analyses of current amd
developing techmologies.
1.3.1D D. Office of the Chiefl Engineer Incorporates “New NO

1. Serves as Project Director for the repository.

2. Resolves all design-related project techmical
issues.

3. Applies scientific requirements in the
development of an approach that can be
constructed and operated.

OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
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. Designs all systems and components, including

aging and disposal -canisters and their
associated aging casks/overpacks.

. Serves as the design authority; coordinates

policy issues associated with desigm amd
nuclear safety. ‘

. Supports OCRWM management on design

bases information for repository performance
assessmenmnt.

. Represents OCRWM in constituent

interactions on repository designm issues.

. Establishes n'equnﬁn'emems and momnitors the

development of repeository design.

9. Develops and maintains project-level

requirements.

10. Establishes design-related mechanisms for

DOE control and approval of repesitory
design and operational baseline changes
including designation of appropriate DOE
approval levels.

11. Leads periodic DOE management reviews of

design activities to emsure that workable

Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.
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repository design solutions are developed
according to established schedules.

12. Monitors contractor design activities including
the development of desigmns for individual
features, as well as comprehensive design
products.

13. Identifies and communicates to management
potential design-related changes and issues
that have policy and system implications.

14. Emsures technical and regulatory adequacy of
design amd pre-closure safety analysis results.

15. Momnitors design product development for
requirement compliance and reviews
engineering product deliverables.

16. Ensures appropriateness of engineering
solutioms.

17. Performs and monitors project-level system
engineering activities.

18. Provides oversight of technical data
management,

19. Develops pre-closure safety and hazards
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analysis.
1.3.1E E. Regulatory Authority Office Incorporates “New NO

1. Serves as Chief Nuclear Officer.

2, Provides overall direction and approves the
basis for placement of items on the Q-list,
 including the actual placement of items om the
Q-List and Management Control List for
design and construction of surface amd
subsurface facilities. ‘

3. Integrates design, scientiffic, safety amalysis,
and performance assessment imputs imto
coherent systematic descriptions to
demonstrate compliance with regulatory
requirements.

4. Monitors performance assessment activities,
including the development of models that
represent processes and events that could

impact the ability of the repository to contaim -

and isolate radioactive waste.

5. Imitiates and maintains Memoranda of
Understanding and Memoranda of
Agreemenmnt.

OCRWM Organization”.
The requirements of QARD

Revision 17, accepted by the

NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.
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1.3.1F F. Infrastructure Management Offfice Incorporates “New NO

1.

2,

Constructs all aspects of the project..

Develops and implements & construction
project acceptance and turnover program.

Ensures the adequacy and correctness of
engineering design documentation (e.g., as
built/as-constructed design drawings).

Verifies infrastructure system, structure and
component turnover documentation.

Supports dlesﬁgnﬁ and comstruction interface to
ensure project constructability.

Participates in design reviews pmvﬁdixmg
project constructiom input.

Serves as the infrastructure construction
authority.

Manages and integrates all aspects of field
operations including engineering, design,
construction, and site testing activities.

. Maintains site construction and operations to

ensure compliance with applicable standards

OCRWM Organization™.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.
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10.Maintains a construction project authorization

and reporting requirements.

and control process to ensure that applicable
Nuclear Regulatory Commissionm (NRC)
authorizations and approvals are secured
prior to initiation of field constructiom
activities.

1.3.1G

G. Yucca Mountain Site Operations Office

1.

Manages all facilities and operations at the
Yucca Mountain site.

Establishes, controls, and verifies site
operations and maintenance requirements.
operations.

Establishes performance specifications,
maintains and controls system, structure
and component configuration for Yucca

Mountain site facilities including the tunnel

(as built/as-constructed desigm).

Ensures that the Yucea Mountain site
facilities comply with applicable Federal,

Establishes and Qvemees the safety basis for

Incorporates “New
OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a

NO
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10.

11.

State, and local requirements.

Ensures compliance with radiological
protection standards and regulations.

Monritors and oversees facility NRC
governed occurrence and incident reporting.

Manages and oversees activities for lessons
learned, benchmarking, trending and other
feedback, and ensure results are
incorporated as appropriate for continuous
improvememnt.

Manages performance assessment ¢to include
the coordination and imtegration of external
assessments and audits and OCRWM
respomnses.

Performs line management and oversight
activities for the development and
implementation of objectives, policies,
procedures, and plans for the Corrective
Action Program (CAP), and administrator
to the CAP.

Serves as Co-Chair for the Management
Review Committee for the CAP.

crosswalk between QARD

Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.
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12. Ensures comsistent implementation and
oversight of the cause analyses, corrective
action plams, implementation of corrective
actions, and feedback through trend
reports.

13. Manages and oversees document hierarchy
proeess and activities for policy, procedure,
plan requirement, and charter development
revision, cancellation, and control.

1.3.1H

H. Waste Management Office

1. Manages the standard contracts for disposal
of spent nuclear fuel and/or high-level
radioactive waste with waste custodiamns.

2. Designs and integrates waste packaging
including transportation and storage
containers.

3. Establishes requirements for waste (waste
acceptance criteria) that will be shipped to
Yuecca Mountain.

4, Serves as the authority on tramsportation
packages, waste packages, and waste
acceptance criteria. :

Incorporates “New

OCRWM Organization”.

The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),

NO
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. Establishes waste acceptance peolicy and

requirements for repository amd
transportation projects.

. Coordinates amd maintains QCRWM

Program imterface with DOE Office of
Environmental Management (EM); Office of
Nuclear Science, Energy and Technology
(NE); National Nuclear Security
Administration; and Naval Nuclear
Propulsion Program (NNPP) om waste
management and disposal issues pertinent to
the OCRWM Program. '

. Ensures EM and NE waste acceptance

quality assurance requirements are
implemented.

. Coordinates and evaluates the incorporation

of EM pregrams into OCRWM (e.g.,
National Spent Nuclear Fuel Program and
National Transportation Program).

. Develops strategy, policy, requirements, and

guidance for the quantities and associated
sequence by which OCRWM will acecept
DOE owned and additional forms of
radioactive waste beyond domestic

Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.
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commercial spent nuclear fuel and DOE
high-level waste glass.

10. Develops waste acceptance criteria for DOE
spent nuclear fuel and high-level waste.

11. Emnsures transportation package regulatory
compliance with internal and external
regulatory requirements.

12, Imitiates and manages performance of
technical studies and alternative evaluations.

13. Emsures that changes to existing
programmatic policies, plans, and procedure
related requirements are identified, evaluated
and controlled and applicable requirements
are incorporated into OCRWM Program
implementing documents.

14. Develops and maintains the OCRWM
Program-level technical management
requirements.

15. Develops and maintains level 1 technical
baseline and provides systems engineering
support at the OCRWM Program level.

16. Conducts the necessary systems analyses to
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17.

18.

19.

confirm that system-level changes are
acceptable from an overall systems viewpoint
and provide this to the appropriate change
control boards.

Manages and oversees activities for
configuration management of appropriate
source documents (e.g., charters, plans, ete.).

Monitors system interfaces and integrates
where necessary.

Coordinates OCRWM interfaces with NNPP
and the National Spent Nuclear Fuel
Program.

1.3.11

L. Office of Logistics Management

1.

Provides technical requirements for
procurement of casks. Coordinates with
procurement on technical interchange with
vendors prior to issuing Request for
Proposals (RFP).

Establishes and implements interface
control and manages transportation

Incorporates “New
OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See

NO -
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imterfaces with external programs.

Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.

1.3.1J

J. Disposal Operations Office

Activities performed by this offiice are outside
the scope of QARD Rev. 18. The QARD
establishes the minimum requirements for the
OCRWM QA program designed to meet the
requirements of 10 CFR 63.142 that are
implemented for activities up to the time of
receipt of high-level radioactive waste and spemnt
nuclear fuel for disposal in the geologic
repository at Yucca Mountain. The QARD will
be revised as necessary at the dppropriate time
to include facility operation, permanent closure,
and decontamination and dismantling of

Incorporates “New
OCRWM Organization™.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17 '
(Approved 4/4/06)

NO
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surface facilities.

Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.

K. Office of Project Controls

Responsible for managing the configuration
control management system.

Incorporates “New
OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been -
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This

NO
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attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.

1.3.1L

L. Office of Procurement

1.. Provides centralized business managememnt
and administration of the OCRWM
Management & Operating (M&QO) contract,
program-wide support service comtracts,
grants, cooperative agreements, and
imteragency agreements.

2. Manages OCRWM advanced acquisitiom
planning and provides guidance om
acquisition regulatory requirememnts,
including maintenance of contractual
documents required for major system
acquisitioms.

3. Prepares procedures governing OCRWM
quality affecting acquisition imstruments.

4. Assists OCRWM staff im the establishment
of acquisition strategies, procurement
requirements, and acquisition plans for

Incorporates “New
OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD

NO
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OCRWM requirements. Rev. 18, Subsection 1.3.1. .
5. Manages acquisition planning, RIFP -
development, RFP evaluation, and award
for OCRWM acquisition instruments.
1.3.1M M. Office of Government Services Incorporates “New NO

1.

2,

Develops manpower
requirements/allocations.

Verifies education and experiemce of
applicable OCRWM personmnel.

Manages the OCRWM training program.

Establishes policy for training of DOE amd
contractor personnel eon OCRWM Program
(to include quality assurance training).

Develops, issues, and oversees
implementation of information technology
policies and procedures.

Ensures implementation of the software
management functions for mission-specific
applications, including implementation of
Capability Maturity Model.

OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
icorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision
18, (Approved 6/1/06), '
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2,and 1.3.3 and QARD
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7. Emnsures that the software managememnt
program complies with the requirements of
Supplement I and Supplement V.

8. Ensures the development and

implementation of effective records policies
consistent with Section 17.0.

Rev. 18, Subsection 1.3.1.

1.3.IN

N.

Office bﬂ' External Affairs

This office does not perform amy activities that
are within the scope of the QARD.

Incorporates “New
OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,
dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and

NO

1.3.3 versus QARD Revision




27 of 52

SECTION/
SUBSECTION

QARD REYV. 18 REVISED TEXT

EVALUATION

COMMITMENT
REDUCTION

18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a
crosswalk between QARD
Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.

Q. Line Management Functions (All Office
Directors)

1. Manages functions and resources and provide
leadership.

2. Monitors contractor performance against
approved plans and directs corrective actions
when mecessary.

3. Coordinates and integrates activities with
appropriate OCRWM eorganizations.

4. Ensures that staff position deScrﬁpﬁoms are up-
to-date.

Incorporates “New
OCRWM Organization”.
The requirements of QARD
Revision 17, accepted by the
NRC with conditions 8/4/05
(see correspondence NRC-
Reamer to DOE-Ziegler,

dated 8/4/06) have been
incorporated into QARD
Revision 18. See
Attachment 1(to this
document, pages 45 - 52),
QARD Revision 17
(Approved 4/4/06)
Subsections 1.3.1, 1.3.2, and
1.3.3 versus QARD Revision

18, (Approved 6/1/06),
Subsection 1.3.1. This
attachment provides a

NO

crosswalk between QARD
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Rev.17, Sections 1.3.1,
1.3.2, and 1.3.3 and QARD
Rev. 18, Subsection 1.3.1.
1.3.3 1.3.35 Menagement-and-OperatingPrincipal Contractors Introduced the “Lead NO
Imterface Laboratory” as a principal
: contractor. The ‘Delegation
The M&O and the Lead Laboratory for Repository of Authority is permitted by
Systems (Lead Laboratory) are principal contractorss QARD Rev.18, Subsection
The transfer of responsibilities from the M&O to the 1.3.2. As such, delegation
Lead Laboratory shall be accomplished in accordamce of authority does not
with an approved Transition Plan as identified the constitute a reduction in QA
M&O comtract and Lead Laboratory agreement im Program Commitment.
accordance with QAR Section 4.0.
1.3.3A A. Management and Operating Contractor NO

is resp@unsnblle ﬁ'@lr tﬁne dlesngxm, c@mlstmcttn@un, and

evem“mﬂ @pem\m«m of the eurrently-the-enly

PR ontractor-on-the- Yucca Mountain Site
(YMP) snfce The senior manager of the M&O
organization is the General Manager. The General
Manager is responsible for setting and implementing

policies, expectations, and priorities to ensure that the

functions being performed by the M&O are in
accordance with the M&O QA program. Supporting

Specific M&O
responsibilities were
deleted. The listing provided
was an incomplete listing.
To ensure the all M&O
responsibilities within the
scope of the QARD are
addressed, reference to the
OCRWM/M&O contract
was incorporated. Since the

the General Manager is an organization that is
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responsible for performing the design and contract is a legal document

construction of the geologic repository, including and more comprehensive

providing related support. Specific M&O than the listing originally

responsibilities are identified in the contract provided, there is no

between the OCRWM and the M&O. reduction in QA Program

' Commitment.
1.3.3B B. Lead Laboratory Describes the delegation of NO

The Lead Laboratory reporte to the Office of the -
Chief Scientist and is responsible for sciemtiffic and

technical work necessary to support the
preparation and maintenance of the postclosure
portions of the License Application for the
geologic repository, including the performance
confirmation program. The senior manager of
the Lead Laboratory organization is the Semﬁ@r
Mmmagen‘l, The Senior Manager is responsible for
setting and implementing policies, expectations,
and priorities to ensure that the functions being
performed by the Lead Laboratory are in
accordamce with the Lead Laboratory QA
‘program. Supporting the Senior Manager is am
~ organization that is responsible for performing
the necessary scientific and techmical work. The
Lead Laboratory is supported by other
organizations (e.g., other national laboratories

authority to the Lead
Laboratory for postclosure
activities and performance
confirmation. The
delegation does not cause a
reduction in QA Program
Commitment, it merely
assigns the authority to
perform the activity to
another organization. .

subcomntractors, Federal Agencies, and
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uulmﬁversﬁtﬁes). | Specific Lead Laboratory
responsibilities are identified im the agreement
between the OCRWM and the Lead Laboratory. [
1.3.3C C. Primcipal Contractors M&0-QA Function Changed to reflect the NO

1. The M&O QA Manager reports directly to the
M&O General Manager. The Lead Laboratory
QA Manager reports directly to the Lead
Laboratory Senior Manager.

2. Duties, responsibilities, and qualifications of the
principal contractors’ M&O-QA Manager as
they pertain to the M&O-principal comtractor’,
are the same as those of the Director, OQA, as
delineated in Subsection 1.3.1B, with the
following specific differences:

a. Ensuring that the M&O-primcipal
comtractors’ QA program is implemented
consistent with the schedule for
accomplishing the activities.

b. Developing and maintaining the M&©
principal contractors’ QA program
document that implements the QARD.

c. Reviewing and documenting concurrence (as

delegation of QA authority
to the Lead Laboratory. The
delegation does not cause a
reduction in QA Program
Commitment, it merely
assigns the authority to
perform the activity to
another organization.

specified in applicable procedures or
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procurement documents) of quality-related
procedures.
d. Venfying the adequacy and implementation

(i-e., compliance and effectiveness) of the

M&O-principal contractors’ QA program

and reporting the results to OCRWM and

Mé&:Oprincipal contractors’ senior

management. Verification methods include

document reviews, audits, surveillances, and

" inspections, as appropriate.
e. Performing the quality control related
activities (e.g., inspection and nondestruetive
examination). (M&O omly)
Figure 1 and | Incorporated Figure 1, OCRWM Organization and Figure 2, These new figures NO
Figure 2 OCRWM External Interfaces. incorporate NRC Condition
1.A as delineated in
correspondence Reamer
(NRC) to Ziegler (DOE),
dated 8/4/05.
22.2C 2.2.2  Quality Assurance Program Applicability and Changed to include “site NO

Related Activities

C. Related activities that are important to waste isolation
and are important to safety functions of those SSCs

characterization”. This
change incorporates NRC
Condition 3 as delineated in
correspondence Reamer
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include, site characterization, acquisition, control,
and analysis of samples and data; tests and
experiments; scientific studies; performance of the

preclosure safety analysis, total system performance

assessment, and qualification of their inputs; facility
and equipment design and construction (i.e.,
designing, purchasing, fabricating, handling,
packaging, shipping, receiving, storing, cleaning,
erecting, installing, inspecting, testing, maintaining,
repairing, and modifying); and performance
confirmation.

(NRC) to Ziegler (DOE),
dated 8/4/05.

2.2.6C4

2.2.6 Management Assessments

4. The programmatic compliance to the.
OCRWM QA Program.

Enhancement to address
NUREG 1804, AC 2 (11),
Requirement 1.

NO

2.2.10 Quality Assurance Program Management Review

Management shall regularly review the scope, status,
adequacy, and compliance aspects of that part of the
their—QA program thet—they are executing and its
compliance with 10 CFR 63, Subpart G lm assure its
effective implementation, Thesereviews shall include
frequent review of QA program status through reports,
meetings, audits, surveillance and observations.
Appropriate management shall receive, as a minimum,
audit reports, surveillance reports, trend reports, and

Added to provide
consistency with NQA-1,
1983, Basic Requirements
II, Section 2, Paragraph 5.

NO
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management assessment reports.
3.1A 3.1 GENERAL NO

A. This section provides requirements to ensure that
designs are defined, controlled, and verified. The
scope of the design control program includes design
activities associated with the preparation and review
of design documents, including the correct translation
of applicable regulatory requirements, and-—design
bases, amd site characteristics into design,
procurement, and procedural documents (such as
drawings, calculations, specifications, plans, and
procedures). Included in the scope are activities such
as field design engineering; physics (including
criticality — physics); seismic, stress, thermal,
hydraulic, and preclosure and postclosure analyses;
radiation shielding; compatibility of materials;
delineation of acceptance criteria for inspections and
tests; Safety Analysis Report event sequence
analyses, and associated computer software; features
to facilitate decontamination; suitability; and
accessibility for in-service inspection, maintenance,
amd-repair, and quality standards.

1. Changed to include “site
characterization”. This
change incorporates NRC
Condition 3 as delineated in
correspondence Reamer
(NRC) to Ziegler (DOE),
dated 8/4/05. '

2. Added types of
documents for clarification.

3. Added to provide
consistency with NUREG
1804 AC3 (1)
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3.1B B. Design control measures shall be established and are
applied to: (i) the design of items that are important
to safety, (ii) engineered and natural barriers that are
important to waste isolation, (ii1) the description of
_the geologic setting and the plans for data collection
and analysis activities that will generate information ) .
pertinent to the repository design and that will be Changed _to 1?612(16 §1te
relied on in site characterization, licensing, and characterization”. This
performance confirmation, (iv) computer software chang'e. mcorporat(?s NRC .
used in such activities, and (v) development of Condition 3 as delineated in
as-built drawings and related documentation in a corresponde.:nce Reamer
timely manner. These design measures shall apply to (NRC) to Ziegler (DOE),
the design inputs, outputs, and performance dated 8/4/05.
confirmation activities.
3.22G.2 3.2.2 Design Process NO
G. The final design (approved design documents and
approved changes thereto) shall: :
Added to provide
2. Identify assemblies lalmldl/lpr components that are consistency with NQA-1,
part of the item being designed. 1983, Supplement 3S-1, (b).
322K K. Design documents shall be reviewed by findividuals | Added to provide NO
or groups within the QA organization, that do not | consistency with NUREG

have direct responsibility for performing the
work being verified, or by em—individuals or
groups other than the one who generated the

1804 AC1 (8).
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document, but trained and qualified in QA practices
and concepts. Reviews shall be performed o
assure that the documents are prepared, reviewed,
and approved in accordance with implementing
procedures and contain the mnecessary QA
requirements, such as inspection and test
requirements, acceptance requirements, and the
extent to which inspection and test results are
required to be documented. Training and
qualification of non-QA organization individuals
shall be in accordance with Subsection 2.2.11.

3.2.4D

Procedural comtrols shall provide criteria for
determining when design documents, that reflect
the commitments of the Safety Amalysis Report
receive formal design  verificatiom by
interdisciplinary or multi-orgamizational teams
or by a single individual (a signature and date
are acceptable documentation). Desigm

documents subject to procedural comtrol imclude, |-

but are mot limited to, specifications,
calculations, associated computer software
supporting a safety or waste isolation fumctiom,
system descriptions, parts of the Safety Amalysis
Report when used as a design document, amd
drawings, including {low diagrams, piping and
instrument diagrams, comtrol logic diagrams,
electrical single lime diagrams, structural systems

Added to provide
consistency with NUREG
1804 AC 3 (13) (c).

NO
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for major facilities, site arramgememts, amd
equipment locations. Specialized reviews should
be used when uniquemess or special design
considerations warramnt.

3.24H.1

1.

Desrgn venﬁcatlon Hﬂ’—o@]h}er—ﬂkrm—by

' performed before release for procurement
manufacture, or construction or the release to
another organization for use in other design
work. In cases where this timing cannot be
satisfied, the design verification may be
deferred, providing that a justification for this
action is documented and the unverified portion
of the design output document and all design
output documents based on the unverified
portion are appropriately identified and
controlled.

Deleted to provide
consistency with NQA-1,
1983, Supplement 3S-1,
Section 4, Paragraph 2.

NO

4.2.2E

E. Procurement documents shall be reviewed by

individuals or groups within the QA
organization, that do mot have direct

-responsibility for performing the work bemg

verified, or by am-individuals or groups other
than the one who generated the document, but
trained and qualified in QA practices and
concepts and concurs with these documents with
respect to the QA related aspects. The training

Added to provide
consistency with NUREG
1804 ACI (8)

NO
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and qualification of non-QA organization
individuals shall be in accordance with
Subsection 2.2.11.
522A3 3. Quantitative and/or qualitative acceptance Changed to provide NO
criteria hf@r determmmg that pn'esc)rnbedl if | consistency with NQA-1,
2 : e 1983, Section II, Basic
act1v1t1es have been satlsfactonly Requirements, Paragraph 5.
accomplished and that prescribed results have
been satisfactorily attained.
6.2.2 6.2.2  Preparing Documents This subsection only "NO
| addressed preparation of
documents. Review,
' : AR approval, issue, and
asswned to the approprlate orgamzatlon maintenance of documents
are covered in Subsections
6.2.3,6.2.4,6.2.5, and 6.2.6,
respectively.
6.2.3F.2 2. [Individuals or groups within Fthe QA Added to provide NO
organization, that do not have direct consistency with NUREG

responsibility for performing the work
being verified, or by sm-individuals Ho

groups }other than the one who generated the
document, but trained and qualified in QA

practices and concepts who concurs with
these documents with respect to the QA

1804 AC1 (8)
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related aspects. The training and
qualification of non-QA organization
individuals shall be in accordance with
Subsection 2.2.11.

6.2.6E

Changes to documents, other tham editorial
corrections as delineated im Subsection 6.2.8, shall
be reviewed and approved by the same
organizations that performed the original review
and approval unless OCRWM designates another
responsible organization. The reviewing
organization shall have access to pertinemt
background data or information upon which to
base their approval. I

Changed to provide
consistency with NUREG
1804 AC6 (3)

NO

7.2.7B

B. The certificate shall identify the specific

procurement document requirements met by the
purchased item or sewice@uch as codes, standards
and other specﬁﬁ'ﬁcatﬁ@mls]. The procurement
document requirements identified shall include any
approved changes, waivers, or deviations apphcable
to the item or service.

Added to provide

consistency with NQA-1,

1983, Supplement 7S-1,
Subsection 8.2.1(b)

NO
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7.2.8B . Source verification shall be implemented to finspecty| | Added to be consistent with NO
monitor, witness, or observe activities consistent with | 10CFR63.142(h)(1).

the supplier’s planned fabrication, inspections,
examinations, or tests, and shipments of items at
predetermined points and performed at intervals
consistent with the importance and complexity of the
item.
10.2.2B . Data recorders, equipment operators, or other Added to provide NO
inspection [or test feam members who are supervised | consistency with NQA-1,
by a qualified inspector shall not be required to be a | 1983, Supplement 2S-1,
qualified inspector. Subsection 2.1.
15.2.1F . Personnel performing evaluations [to determine a Added to provide NO
disposition ef-recommended-dispesitions-as well as | consistency with NQA-1,
those evaluating a recommended disposition !shall 1983, Supplement 15S-1,
have demonstrated competence in the specific area Subsection 4.3.
being evaluated, have an adequate understanding of
the requirements, and access to pertinent background
information.
18.2.1A . The determination of site features that effect site Added to incorporate NRC NO
safety (e.g., Efnte cllnamctterﬂzmtﬂ@ungl performance Condition 3 as delineated in
confirmatiomy core sampling, site and foundation correspondence Reamer
preparation, and methodology) (NRC) to Ziegler (DOE),
dated 8/4/05.
11.2.3C C. Sample identification shall be documented and Added to provide NO

checked before the sample is released for use for

consistency with NUREG




40 of 52

SECTION/ QARD REV. 18 REVISED TEXT EVALUATION COMMITMENT
SUBSECTION REDUCTION

analysis. 1804 AC 8 (5)

[11.2.4B . Data from scientific investigation activities that are 1. Changed to include “site

: used as direct input to [ite characterization, and] characterization”. This
scientific analysis or performance modeling that change incorporates NRC
~ address safety and waste isolation issues shall be Condition 3 as delineated in
qualified hl‘mmm 011'1'1gﬁm1!, except as allowed in correspondence Reamer
Paragraph I11.2.4B.2. External source data that are (NRC) to Ziegler (DOE),
not identified as established fact and are used as dated £/4/05.
direct input to scientific analysis or performance
modeling must be qualified for its intended use. 2. Added to provide
consistency with NUREG
1804 AC 3 (15) (b)

[11.2.4C . Unqualified data developed from scientific Changed to include “site
investigation activities that are used as direct input to | characterization”. This
}siﬂ:e characterization, scientific analysis or change incorporates NRC
performance modeling that address safety and waste | Condition 3 as delineated in
isolation issues shall be qualified. External source correspondence Reamer
data that are not identified as established fact and are (NRC) to Ziegler (DOE),
used as direct input to scientific analyses or dated 8/4/05.
performance modeling shall be qualified. One or a
combination of the following methods shall be used
in performing qualification activities:

IV.i1A A. This supplement establishes requirements for field | Changed to include “site NO

surveying. Examples of work that have the potential

characterization”. This
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to require field surveying services for location | change incorporates NRC
determination  include site  characterization, || Condition 3 as delineated in
explorations and installations. correspondence Reamer
(NRC) to Ziegler (DOE),
dated 8/4/05.
Table 1, Item A | The OCRWMEORE| commits to the requirements and Expanded commitment to NO
recommendations of the Regulatory Positions of this Regulatory | NQA-1, 1983, Appendix
Guide and the basic, supplementary requirements, and Appendix | 2A-3
2A-1and Appendix 2A-3 bf the endorsed standard as
supplemented or modified by the Regulatory Positions, with the
following exceptions:
Table 1, Item | 7. ANSVASME NQA-1-1983, Supplement 7S-1, “Supplementary | Added to incorporate NRC NO
A, Position 7 | Requirements for Control of Purchased Items and Services” Condition 4 as delineated in
provides amplified requirements for the control of purchased correspondence Reamer
items and services. (NRC) to Ziegler (DOE),
dated 8/4/05
As an alternative to the imposition of all otherwise applicable
requirements for the procurement of analytical services in support
of scientific investigations, the OCRWM]will implement the
urchaser related requirements described in QARD, Subsection
7.2.12B.7-2:2B)
Table 1, Item ~ | 14. As an alternative to directing the disposal of any QA records 1. Clarified that records are NO

by a supplier, the supplier shall be required to submit all QA

submitted to OCRWM.
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A, Position 14 | records generated in the course of a procurement action to the OCRWM will ensure that
’ e rpeessing-Cente records are stored in a
facility meeting the
requirements of QARD
Section 17.0.
2. Whether or not the
OPRRS is superseded is not
relevant.
Table 1, Item OCRWM Position revised to NO
A, OCRWM | 15. ANSI/ASME NQA-1, Supplement 18S-1, Supplementary | reflect actual practice as
Position 15 Requirements for Audits,” Section 3.3, 2" sentence brequumres delineated in QARD
audit response evaluation to be a function of the individual Subsection 18.2.8F. This
appointed to lead the (audit) team. subsection directs conditions
. adverse to quality identified
As an alternative, conditions identified during performance of | during audits to be
an audit, which require the attention of the audited documented and corrected in
organization, are processed in accordance with the accordance with QARD
requirements of QARD Section 16.0, Corrective Action. Section 16.0. This change
Thereafter, all actions related to these corrective actions, e.g., | eliminates an inconsistency
responses, evaluation of responses, corrective action planning, | but does not reduce the QA
performance, and verification are managed through the | Program Commitment to
implementation of QARD Section ]16°®J evaluate audit findings. .
Table 1, Item | The QCRWM lcommits to the requirements of ASME NQA-1 | Clarification to bound the NO

H,

(2000) Subpart 2.7 with the following exception: |

OCRWM commitment to
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|All references to other requirements of Part I in ASME NQA-1 (2000), Subpart 2.7.
NQA-1 (2000) Subpart 2.7 are understood to be referring to : :
the appropriate criteria of ANSI/ASME NQA-1-1983 with
ANSI/ASME NQA-12-1983 addenda, as supplemented or
modified by regulatory positions cited im Section C of
Regulatory Guide }1,28,’ v

Glossary Limited Use - A disposition permitted for a nonconforming The term “Limited Use” is NO
sample when it can be established that a sample has potential | used in QARD Supplement
value to the project even though the sample has been II, Subsection I1.2.7B and
determined to be nonconforming in respect to its original Section 15.0, Subsection
obtained condition. For example, samples contaminated by 15.2.4. The term was not
water may still hold value for rock mechanic studies, but hold | previously defined.
no value for water infiltration investigations. Conditions for '
Limited Use will be established and set forth in the disposition
of the monconforming sample.

Glossary Principal Contractors—Organizations that provide items or Changed to address Lead NO
services in accordance with am appropriate contractual Laboratory. The
precurement-document who perform the functions of ‘Delegation of Authority is
Management and Operating contractor, Management and permitted by QARD Rev.18,
Integration contractor, ee-Construction contractor, or Lead Subsection 1.3.2. As such,
Laboratory. ' delegation of authority does

not constitute a reduction in
QA Program Commitment.
Glossary Quality Assurance (QA) Organization-The Office of Quality Changed to address Lead NO

Assurance organization for activities performed by

Laboratory. The
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(OCRWMERDB) and reviews of (QCRWMEORE| owned ‘Delegation of Authority is
documents; the Management and Operating Contractor (M&O) permitted by QARD Rev.18,
QA organization for activities performed by the M&O and Subsection 1.3.2. As such,
reviews of M&O owned documents; the lead Laboratory QA delegation of authority does
organization for activities performed by the Lead Laboratery | not constitute a reduction in
and reviews of Lead Laboratory owned documents; and the QA Program Commitment.
Office of Quality Assurance organization, and the Lead
Laboratory QA organization ead-the M&O QA organization for
the review of documents implemented by beth-the :
[OCRWMORE) and-the M&O, and/or the Lead Laboratory
joimtly. :
Glossary Deleted note as “Site NO

Characterization™ has been
incorporated into QARD
Rev. 18. “Site
Characterization was
incorporated to address

| NRC Condition 3 as

delineated in
correspondence Reamer
(NRC) to Ziegler (DOE),
dated 8/4/05
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SUBSECTION 1.3.1, 1.3.2, and 1.3.3

QARD REVISION 18

13

13 DESCRIPTION

Organization charts that clearly identify all OCRWM and principal contractor
on-site and off-site organizational elements that function under the cognizance of
the YMP QA Program shall be maintained (e.g., design, engineering, procurement,
shipping, receiving, storage, manufacturing, construction, inspection, auditing,
testing, instrumentation and control, maintenance, modification, etc.). These charts
also identify lines of responsibility.

1.3.1A -

1.3.1 Office of Repository Development

The OCRWM Deputy Director, ORD:

A. Has overall responsibility for the design and construction of the
geologic repository, including management oversight and support of the
YMP. This is the senior executive position responsible for setting and
implementing policies, objectives, expectations, and priorities to
accomplish the ORD mission, and ensuring that YMP activities are
performed in accordance with the YMP QA Program.

B. Has established the YMP policy regarding QA and has approved the

1.3.1A,1.3.1A.1

OCRWM QA Policy
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QARD that sets forth the requirements for the YMP QA Program.

. Maintains contimuing involvement in QA activities by directing the
performance of periodic management assessments of the YMP QA
Program and principal contractors’ QA program to determine the
adequacy and effectiveness of these programs.

. Specific duties and overall responsibilities include:

1. Signature authority for the License Application.

2. Direcﬁng activities related to the ORD staff.

3. Developing, organizing, and maintaining control and oversight
activities related to the technical and quality functions of YMP

participants.

4. Developing the overall plans and schedules for licensing, design,
~ procurement, construction, and testing activities.

5. Developing and implementing technical and administrative controls

to ensure quality objectives are met.

6. Directing, coordinating, and reviewing principal contractor’s
activities including design, procurement, License Application
preparation, and on-site construction testing activities.

7. Reviewing and accepting contract required quality-related
deliverables submitted by the YMP Contractors.

. Has delegated the following functions to direct report organizations.
These organizations may report through an additional layer of

1.3.1A.8,2.2.6

1.3.1
1.3.10

1.3.1A4,1.3.1A5, 1.3.1A.6

1.3.1A4,1.3.1D, 1.3.1F, 1.3.1L

1.3.1

1.3.1,1.3.1C, 1.3.1D, 1.3.1F,
1.3.1L

1.3.1,1.3.2C, 1.3.1D, 1.;3.1F

1.3.1B
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management but shall retain sufficient authority and organization
freedom to implement their assigned responsibilities. These
organizations may be responsible for activities at a single or multiple
locations and may fulfill more than one function. Separate managers
may also fulfill the different aspects of these responsibilities.

1.

The management position responsible for ensuring the development
of the License Application; establishing the regulatory strategy
regarding U.S. Nuclear Regulatory Commission (NRC) licensing;
NRC interactions; overseeing post-closure performance assessment
and performance confirmation.

The management position responsible for site operations and the site
support infrastructure is responsible for ensuring that site
construction and operation activities comply with applicable federal,
state, and local, statutes; for construction of facilities and structures
associated with the geologic repository, including the underground
construction of the Exploratory Studies Facility and drilling
operations; and integration of field operations including engineering,
design, construction, and site testing activities.

The management position responsible for procurement related
activities, the ORD federal employee training program, overseeing
contractor training programs, verifying the education and experience
of applicable ORD employees, and overseeing the records
management system.

The management position responsible for establishing the
requirements for the repository design, monitoring principal
contractor design activities, providing overall direction and
approving the basis for placement of items on the “Q-List” (see

1.3.1, 1.3.1C, 1.3.1E

1.3.1F, 1.3.1G

1.3.1L, 1.3.1M

1.3.1D, 1.3.1E
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Subsection 2.2.3, Classifying Structures, Systems, and _
Components), and performing preclosure safety analysis and
postclosure analysis on barriers important to waste isolation.

The management position responsible for coordinating the
development of ORD procedures; overseeing YMP document
development and document control system; development and
oversight of the ORD document hierarchy and the document
management system; the identification, dissemination, and
maintenance of ORD programmatic requirements; and the
management and oversight of YMP corrective action program
activities, including the trending of conditions adverse to quality.

1.3.1G

1.3.2

1.3.2 Office of Quality Assurance

OCRWM Director, Office of Quality Assurance (OQA):

A.

B.

Reports directly to the OCRWM Deputy Director, ORD, and is
responsible for the QA functions for the YMP QA Program.

Is sufficiently independent from cost and schedule when opposed to
safety considerations.

Has the organizational freedom to effectively communicate with other
senior management positions.

Has the authority to fulfill the responsibilities of the position.

Has no other assigned responsibilities unrelated to the YMP QA
Program that would prevent full attention to QA matters.

1.3.1B.1, Figure 1
1.3.1B.2

1.3.1B.3

1.3.1B.4

1.3.1B.5
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Provides guidance and direction, relative to QA matters, to identify
quality problems; initiate, recommend, or provide solutions; and to
verify implementation of corrective action.

Has the authority to stop work when significant conditions adverse to
quality warrant such action.

Is qualified in accordance with Subsection 2.2.11, Personnel
Indoctrination, Training, Qualification, and Certification.

Maintains liaison with YMP Contractor and waste custodians’ QA
organizations to remain current on the status of activities related to
‘their QA program. '

Specific duties and responsibilities include the following:
1. Assuring implementation of the YMP Quality Assurance Policy.

2. Assuring that the YMP QA Program and YMP Contractor’s QA
program complies with regulatory and management requirements,
are established consistent with the schedule for accomplishing the
activities, is maintained, and are effectively executed.

3. Developing, approving, and maintaining the QARD.
4. Interpreting QA requirements established in the QARD.

5. Documenting concurrence and/or approval (as specified in
applicable procedures or procurement documents) of
quality-related documents used by YMP Contractors to ensure
conformance with the requirements of the QARD.

6. Verifying the adeqhacy and implementation (i.e., compliance and
effectiveness) of the YMP QA Program and reporting the results to
senior management.

1.3.1B.6

1.3.1B.7

1.3.1B8

1.3.1B.9

1.3.1B.10a

1.3.1B10.b

1.3.1B.10¢

1.3.1B.10d

1.3.1B10.e

1.3.1B.10f
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7. Verifying the adequacy and implementation of YMP Contractor’s
QA program description documents and implementing documents
with the requirements of the QARD. Verification may include
review of selected implementing documents as well as the use of
audits, surveillance, and inspections, as appropriate.

8. Identifying quality problems, initiating, recommending, or
providing solutions to quality problems, and verifying solutions to
quality problems. ‘

K. The quality assurance activities include quality engineering, quality
: verification, and program and policy development.

L. OQA staff shall be involved in day-to-day YMP activities such as
work schedule and status meetings.

M. Responsibilities are carried out through a trained staff of qualified
personnel. The qualifications of the OQA staff, including direct
support contractors, shall be in accordance with Subsection 2.2.11.

1.3.1B.10g

1.3.1B.10h

1.3.1B.11

1.3.1B.12

1.3.1B.13

1.33

1.3.3 Office of Strategy and Program Development

The OCRWM Deputy Director, Office of Strategy and Program Development:

1.3.1A through 1.3.10
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Provides support for YMP related activities.

Has delegated the following functions related to the YMP, to direct
report organizations. These organizations may report through an
additional layer of management but shall retain sufficient authority
and organization freedom to implement their assigned
responsibilities. These organizations may be responsible for
activities at a single or multiple locations and may fulfill more than
one function. Separate managers may also fulfill the different
aspects of these responsibilities.

1. The management position responsible for establishing waste
acceptance requirements for the Repository and Transportation
projects; coordinating and maintaining YMP interface with waste
custodians relative to waste management and disposal activities;
developing waste acceptance criteria for DOE spent nuclear fuel
and high-level waste; and reviewing applicable nuclear regulatory
requirements for impact and incorporating into applicable YMP
documents.

2. The management position responsible for establishing policy for
training of YMP and principal contractor personnel supporting the
YMP (including QA training); overseeing the verification of
qualifications of YMP personnel; managing the Headquarters
training program relative to YMP activities; preparing the
OCRWM Training Plan; developing an OCRWM orientation
program for Headquarters personnel; monitoring and oversight of*
contractor development and implementation of information
technology activities, including engineering, development, and
management of mission critical software by the ORD; and issuing
policy and procedural guidance on Information Technology
Strategic Planning, Network and Communications, Cyber

1.3.1B

1.3.1H

1.3.1M
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Security, and Information Architecture Baseline Configuration
Management. '




